H. Redmar, Director of Com-

Navy ~which_this, year 'will
radig:aleciromic squipment.
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Edited for the 15,000 fop influen-
tial angineers in the Tele-communi-
cations industry, TELE-TECH each
maonth brings: clearly written, com-
poct, and authéritative articles and
summaries of the latest tachnological
davelopmants fo the busy execufive.
Aside from its engineering arficles
dealing with monufaciure and cper-
atien of new communications equip-
ment, TELE-TECH is widely recog-
nized for comprehensive onalyses
and siclistical surveys of trands in
the indusiry. ls timely reports ond
interpratations of governmental oc-
tivity with regord to regulation, pur-
ehasing, research, ond development
are sought by the leaders in the
many engineering fislds listed below

Manufacturing

TELEVISION * FM
LONG & SHORT WAVE RADIO
AUDIO AMPLIFYING EQUIFPMENT
SOUND RECORDERS &
REPRODUCERS
AUDIO ACCESSORIES

MOEBILE * MARINE » COMMERCIAL
GOVERNMENT
AMATEUR COMMUMICATION
CARRIER = RADAR = PULSE
MICROWAVYE * CONTROL SYSTEMS

Rassarch, design and production of
special types
TUBES, AMPLIFIERS, OSCILLATORS,
RECTIFIERS, TIMERS, COUNTERS,
ETC. FOR
LABORATORY +* INDUSTRIAL USE
ATOMIC CONTROL

Operation

installotion, operotion and main-
fenance of telecommunications
squipment in the fields of

BROADCASTING ¢+ RECORDING
AUDIO & SOUND * MUNICIPAL
MOBILE + AVIATION
COMMERCIAL * GOVERNMENT

ELCESTECH

Formerly ELECTRONIC INDUSTRIES

TELEVISION e TELECOMMUNICATIONS e RADIO

APRIL 1951

COVER: Rear Admiral John R. Redman, U.S.N., Director of Naval Communications, is
here shown with the Assistant Director, recently Captain, now Rear Admiral
William B, Ammon., Captain Ammon’s promotion to Admiral rank was confirmed
by the Senate late in January. Admirai Ammon’s next assignment is as Commander
of Destroyer Flotilla 3, in the Pacificc. The Navy's expenditure for radio-electronic
equipment in the Rearmament Program is expected to exceed half a billion dollars

during 1951.
TEST EQUIPMENT IN TV RECEIVER MANUFACTURE................... .

Special sutvey shows two major testing systems being em-
ployed. Industry uses $6l% billion worth of test equipment

JTAC COLOR TELEVISION COMPARISON TABLE............coviuvuiuevanan

Tabuladon of color TV characteristics and standards pre-
sents comprehensive details of several competing systems

DEFENSE CONTRACTS: HOW TO SELL TO THE SIGNAL CORPS
Stanley Gerstin
Military to spend over $2 billion for radio-electronic equip-
ment and parts in 1951; Signal Corps’ share is $300 million

RADIOS JOB IN CIVIL DEFENSE ., . .. . vcvevervenansns v1ess.John H. Battison

Emergency and warning services provided by radio and TV
with coded transmissions and plain language messages

CONSERVATION OF CRITICAL RAW MATERIALS. ................... P

RCA and Philco describe design and production changes
to effect savings in television receiver manufacture

MODERN TELEGRAPHIC COMMUNICATION SYSTEMS
I. 8. Coggeshall and A. E. Frost

FM carcier transmission, microwave radio relay and fac-
simile are important factors in providing speedier service

COLOR-TYV PROGRESS . ... ittt iitinnsrnaenssossonnansnsssosonassss
RCA gives television tube makers instructions for the manu-
facture of developmental three-gun tri-color kinescope

NEW COMMUNICATION COMPONENTS AND EQUIPMENT DISPLAYED AT
IRE CONYENTION ............. seseresasur e e tesrceaeeas

TV RECEIVER OPERATION WITH “FLOATING” B MINUS BUS...........,

Review of r-f, i-f and deflection circuit design problems
encountered when transformless power supplies are used

CUES FOR BROADCASTERS ..........ci. it iiiiiinennoncorenananscsns
UHF TV PROPAGATION MEASUREMENTS—PART 11

K. H. Cook and R. G, Artman

Comprehensive survey using commercial receivers and field
strength measuring equipment provides new angle on UHF TV

DEPARTMENTS:
Tele-Tips «coveeeenennn 10 New Equipment ......... 56
Editorial ............ ... 27 News convinvnveniineens 62
Radarscope ............ 28 Personnel .............. 84
Washington News Letter .. 55 Bulletins ............. . 94

34

36

39

40

43

44
48

51

52

Plaza 9-7880. Publishers also of RADIO & TELEVISION RETAILING
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Test, Grade,

or Match Resistors

with the new ]jpp

Just place the “unknown’* resistance
across the terminals of this precision,
production Clippard tester. Even un-
skilled operators can process upto 17
resistors (of all types) per minute.
Working to an accuracy of better than
+19% through the entire range of 100
ohms to 100 megohms, the PR-5 is a
companion instrument to the famous
PC-4 Automatic Capacitance Compara-
tor. With i, radio, electrical, resistor
manufacturers and large part jobbers
save time and money and assure un-
erring accuracy of inspection.

Completely self-contained, the PR-3
requires no outside atrachments other

PRICE

*585 00

FOB CINCINNATY

PR-5

RESISTANCE COMPARATOR

than the Standard Resistor against
which unknowns are checked. Oper-
ateson 110 Volt—G60-Cycle AC. Range:
100 ohms to 100 megohms; reads de-
viation from standard on any of three
scales: —3% o +5%, —25% to
+30% or —350% to +100%. Size:
187 x 12” x 12", Weight: approx. 32
lbs. For complete derails, write for
Caralog Sheet 4-TT.

CIippard

INSTRUMENT LABORATORY INC.,

1125 Bonk Street @ Cincinnati 14, Ohio;

MANUFACTURERS OF R. F. COILS AND ELECTRONIC EQUIPMENT

www americanradiohistorv com

ELEQTE GH|

TELEVISIOM o TELECOMMUNICATIONS « RADIO

Formerly ELECTRONIC INDUSTRIES

Q. H. CALDWELL

Editoriol Oirector

M. CLEMENTS
Publisher

BERNARD F. OSBAHR
Associole Editor

JOHN H. BATTISON
Associate Edifor

H. D. WULFORST
Assislont Edilor

CHARLES DREYER
Arit Director

R. C. DAVIES

News Edilor
Nalionol Press Bldg.
Washington, D. C.

DR. A. F. MURRAY
Consulting Ediior
4707 Windom PI.

Woshinglon, D. C.

CIRCULATION
8. V. SPINETTA, Circulation Direcior

M. GROENING
Subscriplions, List Compilotian

BUSINESS DEPARTMENT
M, H. NEWTON, Business Monoger
HOWARD A. REED, Sofes Monoger
JOSEPH DRUCKER, District Monoger
480 fexingfon Ave., New York 17, N. Y.
Telephone Plozo 9-7880

S. M. GASKINS, Western Manager
JOHN D. LUPTON, Bisirict Monager
201 N. Wells 5t., Chicago 6, III.
Telephone RAndalph &.9225

CHRIS DUNKLE & ASSQCIATES
Colifornio Represenlative
2506 W. Bth Sireet, Los Angeles 5, Calif,
Telephone DUnkirk 7-6149

JOHN J. BORGHI. Coniroller
N. McALLISTER, Direclor Reoder Service
M. IMMEL, Production Supervisar

LT. COL. STANLEY GERSTIN

Assistant Publisher and Manager,
Gavernment Manuals Divisian

TELE-TECH*, APRIL, 1951, Vol. 10, No.
4, 40 cents a copy. Published Monthly
by Caldwell-Clements, Inc., 480 Lexing-
ton Ave., New York 17, N, Y. M.
Clements, President: Orestes H. Caldwell,
United
States and Possessions, $3.00 for one year,
$5.00 for two years. Canada, $4.00 for
one year, $6.00 for two years. All other
countries, $5.00 for one year, $7.00 for
two years.

Treasurer. Subscription rates:

Pleass give title, position and
company connection when subscribing.
Application is pending for acceptance
under Section 34.64 Postal Laws and
Regulations. Copyright by Caldwell-
Clements, Inc., 1951. Printed in U. S. A,
*Reg. U. S. Pat. OF.
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Wire-wound po-
tentiometers and
rheostats.

Metal-clad wire-
wound molded
resistors.

CGreenohms — in-,
organic-cement-
coated power
resistors.

Voltage-dropping
and voltage-regu-
lating ballasts.

“the house of Resistors!” s | oo

5 than a dime! —
It was the early ’twenties. Socket-power radios needed : el ; " — 1%” dia.
voltage control to be practical. And Clarostat came
up with the right answer —the original Clarostat
compression-type adjustable resistor. Since then, over
three decades, Clarostat has come up time and again
with the right resistor, control or resistance device. |
That’s specialization — and it’s yours when you specify ; 95. and 50-watt
CLAROSTAT. Literature on request. power rheostats
for roughest
going.

CLAROSTAT GEW s

IN CANADA; CANADIAM MARCONI CO. LTD, MONTREAL, P. @, AND BRANCHES

TELE-TECH + April, 1851 . 3
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NEW LINE

for
Studio and Field
that Increases
TV Efficiency

YOU CAN DO Mom -

po rrwfer WITH

GPL TELEVISION EQUIPMENT

Introduced only last year, this GPL equipment has
already received wide industry acceptance for its
flexibility, convenience and advanced design features.
Developed for easy, attention-free operation, built with
watchmaker’s precision, the GPL line will do more, do it
better, for years of dependable service. Write now for full

details . . . act now for early deliveries.

Compact Camera Chain Gives
Improved Picture Conirol

Camera, control unit,
power unit make up
world’s smallest, lightest
broadcast chain. Improved
picture quality with re-
mote control iris, uniform
focus adjustment for zll
lenses. Remote lens change,
focus, pan and tilt also
available. Simplified ad-
justments. Better accessi-
bility. 814" monitor tube,

TV CAMERA CHAINS—TV FILM CHAINS
TV FIELD AND STUDIO EQUIPMENT
THEATRE TV EQUIPMENT

TELE-TECH -« April, 1951

www americanradiohistorv com
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Single-Umi Sync Generator

Requires No Adjustment

This unit, complete with power
supply, is packaged for field use,
may be removed from case for
rack mounting. With binary
counting circuits and pulse width
controlled by delay lines, it pro-
vides circuit reliability better than
present studio equipment and
eliminates operator adjustments.

Video Recordings of

Live-Program Qu

Precision electronic shutter pro-
vides steady interlace and elimi-
nates shutter bar. High-fidelity
sound recorded on the film simul-
taneously. New vacuum gate
camera runs continuously with-
out emulsion pile-up. Telecast
recording looks and sounds like
a live show.

Film Permanenily Processed
:
2

in 40 Seconds

The GPL Rapid Processor devel-
ops, rinses, fixes, washes, dries
and waxes 16-mm film synchro-
nously as it comes from the Re-
corder, or its own feed magazine.
This facilitates rebroadcasts to
other time zones. Operation is
fully automatic, gives uniform,
highest quality results.

First Professional Sync New “3-2"
Projecior for 16-mm Film Projector Works with
Any Image Orthicon Camera

Designed for TV studio use.

Has the reliability of profes- A portable unit of tremendous utility. Used with standard
sional 35-mm equipment. studio or field cameras without special phasing, it makes
Sharper, steadier pictures, finer transmission of motion pictures as simple as stills. Handles
sound. Uniform illumination, ample light, with 100 film features with results comparable to specialized icono-
foot-candles delivered (o camera tube. May be used scope chains. Projects rear-screen effects. Projects commer-
with any full-storage type film pick-up. Fully enclosed, cials to cameras in the field, eliminating expensive studio
4,000 foot film magazine provides for 110 minutes of stand-by facilities. For preview work, its synchronous

continuous operation — an entire feature.

General Precision Laboratory

NEW YORK

motor simplifies sound scoring.

WRITE,
WIRE
OR PHONE

FOR DETAILS

TELE-TECH ¢+ April, 19851

www americanradiohistorv com


www.americanradiohistory.com

The finest solder made
for all television and radio
work . . . Everything Electrical

Kester Plastic Rosin-Core and Kester “Resin-
Five"” Core Solders are recognized by the
trade as outstanding for the finest type of
radio, television and electrical work.

These two Solders, which are available
in the vsval single-core type, can now also
be had in a 3-core form.

Only highly skilled craftsmen are employed
by the Kester Solder Company. Flux formu-
las and specifications are rigidly adhered to
far perfect uniformity.

Making Kester Solder is an exact science
from the raw material to the finished prod-
uct. Everyone knows and prefers Kester be-
cause it can be relied upon to do the job
right every time, even under the most diffi-
cult soldering conditions.

WRITE FOR FREE COPY “SOLDER AND SOLDERING TECHNIQUE”

Be sure to get your free copy of
Kester’s Technical Manual filled
with valuable information re-
garding the most advanced and
efficient industrial solders and
Ruxes,

Kester... Standard for the TV and Radio Fields 's(gf;::

KESTER SOLDER COMPANY
Wrightwood Avenue, Chicago 39, lllinois
Newark, N. J, * Brontford, Canoda

TELE-TECH + April, 1951
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Me'-lli::ldms énuineering and elimina-

tion of hand m-umrh:turing opgru-

tions ussuus moximum umform'?y in
these small A ‘l‘ype Q@ ‘Contrals.

ltalﬂqnm element is the best IRC
ﬁus "'. rnonufocmred lm:reased

are ‘of rotation. permits same Tesis-

tance ratios proved successful in

‘previous larger IRC controls: Efec- -

trical rotation is !he same with or
without new IRC Type' "7 8" switch,

complete information.

LUhmm, ﬂw, (incuat SWJ#

Far prompt delivery of uniformly depend-

oble stondord resistars, in experimental
or maniengnee quontities, simply phone
your local IRC Distributor, IRC's Industrial
Service Plon keeps him fully stocked with
the most wonted 1ypes and ranges—per-
mits him to give you fast, round-the-corner
delivery of small-arder requirements. We'll
be glad tosend you his nome and address.

Cuk{tog ~data ﬁulletm A—4 gm; '

INTERNATIONAL RESISTANCE COMPANY

407 N. BROAD ST., PHILADELPHIA 8, PA,

Please send me compleiz information en the ilems checked below:—
[} Advanced BT Resistors (8- | Type @ Contral (A-4)

[T Precision Wire Wounds (D-1) | Power Wire Wounds (C-2)

1 Mome and Address of Mearest IRC Distributor

NAME

TITLE

COMPANY

ADDRESS

CiTyY 2ONE STATE

4. P ARNDT & CO., ADY AGENCY

istorv.com
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TELE-TIPS

W |:.ennmauurﬁm&m&wﬂu&m

IRON CURTAIN—The State De-
partment has just completed the de-
livery of 200,000 combined AM-short-
wave receivers into the Iron Curtain
countries. The sets were purchased
for about $16 each, from American
manufacturers. Even inside Russia
the Soviet masters only “discourage”

listening to outside radio stations,
but impose no penalties, fines, im-
prisecnment or executions for so do-
ing, as was the rule during the Nazi
regime in Germany.

45,875,000 HOMES are reported
as of April, 1950, by U. S. Census
Bureau, from which (at recent rates
of growth) a total of 47,500,000 total
homes may be deduced as of Jan. 1,
1951. This figure compares reason-
ably with January TELE-TECH’s es-
timate of 45,000,000 homes with
radio, since all authorities agree that
present radio saturation runs about
959,

ﬂy/hée/’/hy #C'A/él/é/ﬂéﬂf

Since the Eiffel Tower was first opened 62 years ago this month it has thrilled miltions
and become a world-famous Parisian landmark, standing as a monument to the engineering

skill of its builder.

Similarly the "T.E. L' insigne of Thomas is a hallmark of picture tube engineering and
production skill known throughout the television industry. More than one-half million homes
today enjoy the finest television reception on Thomas picture tubes.

For, manufacturers, distributors, and servicemen alike know that when they buy Thomas,
they buy an engineering achievement! See just how good a tube can be — try Thomas!

10

www americanradiohistorv com

CIVIL DEFENSE activities are
now headed by Millard F. Caldwell],
former Governor of Florida, with
Robert Burton (ex “Voice of Amer-
jea”) as top technical chief at Wash-
ington. Mobile and walkie-talkie
equipment will be purchased by local
home-defense groups, but CDA ex-
pects to get own funds for special
radio apparatus to be supplied target
cities like Washington, New York,
Chicago and Los Angeles.

NY MAYOR Vincent Impellitteri
was a wireless operator in the Navy
back in World War 1. Shortly after-
ward, CBS’s famed Arthur Godfrey
(now with $10,000,000 annual bill-
ings) started his radio career as a
radio operator in the U. 8. Coast
Guard.

“FRINGE” RECEPTION in Eng-
land is now receiving the same treat-
ment that it gets in the United
States. In Gloucester, 95 miles from
London, 1,000 homes are to be con-
nected to a multiple-antenna system
for a monthly charge of about $1.25.
The system will be in operation by
May 1. A receiving installation will
be mounted on a high point of ground
just outside the town, and the signal
fed to the main distributing point by
microwave,

BAGHDAD on the Tigris is now
linked directly with New York by a
modern high-speed radiotelegraph
circuit. RCA’s Gen'l Ingles explains
that establishment of this direct
service to Iraq is made possible by
the construction in Baghdad of new
radio vreceiving and transmitting
facilities.

LEAD-CALCIUM storage battery

developed by Bell laboratories is de-

clared to have 509% more life than
present batteries. New cells require
less replenishment of water, in fact
operating for many months with no
additional water. Loss of charge
runs only 4% per month, compared
with 209% loss by present storage
batteries. In the new battery plates,
one-tenth of 19 of calcium replaces
the 129% of antimony, action of
which was found to be producing in-
ternal discharges.

SOME PEOPLE HAVE HAD TO
WAIT from 6 to 9 months for home
telephone installations in the U. S.
since the end of World War II; but
in Cairo, Egypt, many business and
residential applications have been
pending for as long as five years!
This is even worse than the lot of
the three hundred-odd television ap-
plicants who have been waiting only
thirty-one months for the FCC to
end the freeze.

(Continued on page 14)

TELE-TECH - April, 1951
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-hp- 200 Series Audic Oscillators
Six standard madels, —hp— 200A and 200B
have transformer-coupled output delivering
1 watt inta matched laad. —hp— 200C and
200D have resistance-coupled output and
supply constant voltage over wide frequency
range. —hp—~ 202D is similor 1o 2000, with
lower frequency range. —hp— 2001 is a
spread-scale oscillator for interpalatian or
where frequency must be known occurately.

-kp- 650A Resistance-Tuned Oscillator

Highly stable, wide band (10 ¢ps to 10 mc},
operates independently of line or tube
changes, requires no zero setting. Qutput
flal within 1 db. Voltage range 0.00003 to 3
volts. Qutput impedance 600 ahms or 6 ohms
with voltage divider.

-hp- 206A Audio Signal Generator

Provides a source of continuously voriable
audio frequency voltage with less than 0.19%
distortion. Very high stability, occuracy 0.2
db at ony level. Specially designed for test-
ing high quality audio circuits, checking FM
transmitter response and distartion, broad-
cast studio performance or as a low distor-
tien source for bridge measurements, etc.

- d L]
1 b ) AR

TR N

TELE-TECH < April, 1951

Accurate ac test voltages

Whatever ac test voltage you need—whatever frequency or magni-
tude you require—there is an -Ap- oscillator or generator to provide
the exact signal desired.

-hp- oscillators offer complete coverage, U5 ¢ps to 10,000,000 cps.
They are dependable, fast in operation, easy to use. They bring you
the traditional -Ap- characteristics of high stability, constant output,
wide frequency range, low distortion, no zero set during operation.

-4p- oscillators and audio signal generators are used by manufactur-
ers, broadcasters, sound recorders, research laboratories and scien-
tific facilities throughout the world. For complete details on any
-bp- instrument, see your -hp- sales representative or write direct.

HEWLETT-PACKARD COMPANY

2250 A Page Mill Road Palo Alto, California, U.S.A.
Sales representatives in principo! areas.

Expaort: Frazar & Hansen, Ltd., San Francisco, New Yark, Los Angeles

2250

www americanradiohistorv com
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HOUSTON-FEARLESS
TELEVISION PEDESTAL

Easily operated by one cameraman
and all controls are grouped for
his convenience. A hand wheel
moves the column up or down
quickly, easily and smoothly.
Rolls quietly and smoothly on
three ball-bearing, rubber-tired
wheels which are guided by a
steering wheel on the base. A spe-
cial mechanism keeps all three
wheels parallel for easy steering
and straighe tracking.

B E 'I"I' E R M o B I I. I 'I'Y Top Television producers know that good produc-

tion is dependent on complete camera mobility . . .
W smooth pan effects, angle shots, running shots, tilts,
dolly shots. .. and that these effects are best achieved

ith Houston-Fearless Equi ... standard i
BETTER SHOWS  [DeSiicomrimmnbin mubii

HOUSTON-FEARLESS
PANORAM DOLLY

Provides complete mobility and
adjustment of camera angles, Lev-
eling head, upon which friction
or geared head is mounted, is
quickly, smoothly raised to 70"
from floor or lowered to 14", re-
maining level at all times. Canti-
lever arm revolves steadily on
turret for smooth pans. Entire
dolly rolls smoothly, quietly,
turns on own axis or can be moved
sideways. Steel and aluminum
give maximum strength and min-
imum weight. Send for complete
information or contact your near-
est R.C.A. representative.

Write for information on specially-bz;
E equipment for your specific needs.

 DEVELOPING MACHINES » COLOR PRINTERS ¢ FRICTION HEADS
« COLOR DEVELQPERS * DOLLIES « TRIPODS « PRINTERS « CRANES

FEARLESS
%MM/M 11801 W. OLYMPIC BLVD - LOS ANGELES 64, CALIF.

""WORLD'S LARGEST MANUFACTURER OF MOTION PICTURE PROCESSING EQUIPMENT'’

12 TELE-TECH + Apnl, 1951
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THE EVER GROWING PREFERENCE for Audiotape is
largely a matter of experience.

Professional recordists started the trend to
Audiotape because they knew, from long experi-
ence with Audiodiscs®, that Audio could always
be depended on for consistent, uniform quality —
to meet the most exacting requirements.

And the trend is continuing, in every field of
sound recording, because experience with Audiotape
proves its unequalled uniformity of output and
frecdom from background noise and distortion.

The superior magnetic and mechanical proper-
ties of Audiotape are the result of experience, too
—more than a decade of engineering and produc-
tion know-how by the only company in America
devoted solely to the manufacture of fine sound
recording materials — discs, tape and film.

That’s why the Audiotape line has grown so
large and so fast, In addition to the standard 4"
tapes, Audio is now supplying a wide variety of
special sizes —up to 8” in width — for specialized
applications of sound reproduction. The new
Audiofilm*, developed for the motion picture and
TV industries, is a typical example,

Whatever your magnetic recording reguirements
— for standard or special tapes — remember that
you can always depend on Audiotape. Get in touch
with your nearest Audiotape distributor, or write
to our New York office.

*Trade Mark

www americanradiohistorv com
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- AMERICAN P.H‘ENULIC CORPURATION

LEADS THE FIELD

Amphencl radio and electronic compo-
nents — AM and RF connectors, plugs,
sockets, cables — reflect the cooperative
effort that exists between Amphenol en-
gineers and both civilian and govern-
ment engineers . . . an effort that
develops many new plus features over
and above specifications and keeps
Amphenol ahead of the field!

NEW — RF CONNECTORS

New to Amphenol's UHF series are 2
cable-to-connector fittings and one right
angle adaptor with a iower than usual
V.S WR. A new "HN” angle plug is
approximately 40% lighter lhan the us-
ual adaptor-plug combination. Five new
connectors feature Teflon insulation for
low dielectric loss and operation up to
500° F. Also new are 4 pressurized
panel receptables and modified "N
plugs, jacks, panel jacks and bulkhead

panel jacks.

1830 So. 54TH AVE., CHICAGO 50, ILLINOIS

www americanradiohistorv com

TELE -TIPS (Continued)

FACSIMILE—Recent develop-
ments in the facsimile field by West-
ern Union indicate that the old fa-
miliar telegraph type-printers in
many of our business offices may
soon be replaced with facsimile ma-
chines. From an initial cost and
maintenance viewpoint, latter are
less expensive.

250 PHILIPS U. S. patents were
issued during 1950 to the Hartford
National Bank & Trust Company as
Philips Trustee. Philips thus stood
seventh in the 1950 list of American
companies leading in number of pat-
ents granted, but probably first with
respect to patents based on inven-
tions originating outside the U. S.
A number of Philips patents pertain
to improvements in color and black-
white television and to projection-
television optical devices. Others are
on phosphor materials for television
picture-tube screens and magnetic
ferrite materials, which have import-
ant applications in components for
television receivers. Also of signifi-
cance are patents relating to recent
developments in radio direction-find-
ers, beacops and electronic altim-
eters for aircraft navigation and car-
rier telephony.

BC DRAFTEES—Broadcast sta-
tions may face acute employee short-
ages, particularly in the engineering
groups, if the draft expands. Almost
one-fourth of the industry’s engi-
neering personnel are in the 17-26-
yvear-old age group, according fto
NAB. More than half of radio’s work-
ers—5b5.9 9% —are World War II vet-
erans. Here also the engineers top
the field, percentage-wise, with 60%
who are ex-GI’s. Another group of
concern to stationm operators are
those men who are licensed opera-
tors. Among the key personnel in a
station, 22.1% fall in the 16-26
bracket. More than half of the engi-
neering employees holding FCC tic-
kets—57.49% —are ex-GI; 17.4% are
in the reserves and 7.9% are reserv-
ists with no child dependents.

“THE WINDS and waves are al-
ways on the side of the ablest navi-
gators” says TELE-TECH’s occasional
visitor “Salesman Sam” Himmel, who
adds: “The world is not interested in
the storms you encountered, but did
you bring in the ship? .. .. The suc-
cessful executive is a person who
thinks deeply, plans thoroughly, and
works long hours; for there is mno
. Big Business without Big Effort!”
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Musie’s immortals play again, sing again, in RCA Victor’s “Treasury of Immortal Performances”

Treasury o Musics fmmorfals

Now artists whose names are musical
legend live again for the modemn lis-
tener. You can hear them, at their finest,
in RCA Victor's “Treasury of Immortal
Performances.”

In recreating these performances on both
33 and 45 rpm, acoustical engineers drew
on a vault of master records guarded for
posterity by RCA Victor. But new electronic
techniques, developed through RCA re-
search, give the new records a quality far
surpassing that of the originals.

TELE-TECH + April, 1951

Because RCA Victor could draw on so vast a
storehouse of the past, there is something m
the “Treasury of Immortal Performances” for
listeners of every age and taste. Caruso sings
light and serious music—as do Schumann-
Heink, Mary Garden, and others . . . Pade-
rewski is here . and, if your taste is for
popular music, such greats as Berigan, Arm-
strong, Waller, in rare early records.

& * *

Sec the latest wonders of radio, television, and eclec-
tronics nt RCA Exhibition Hall, 36 West 49th St., N. Y,
Admission is free. Radio Corporation of America, RCA
Building, Radio City, N, 1, 20, N. Y,

The magic of RCA Victor’s “45” sys-
tem—as an independent unit, or
combined with radio or television
receivers—has alveady led 55 record-
makers to adopt it.

RADIO CORPORATION of AMERICA

World Leader in Radio — Frst w Television

www americanradiohistorv com

15


www.americanradiohistory.com

Expansion Plans of SMPTE

A program of expansion for 1951 has
been adopted by the Society of Motion
Picture and Television Engineers, with
producers, exhibitors and broadcasters,
all looking for technical ways to im-
prove program guality and at the same
time to reduce production and operat-
ing costs. The Society has already
started work on a 4-point plan:—

1, Society Headquarters in New York,
under Boyce Nemee, Executive Secre-
tary, will acquire additional office space
in the metropolitan area and will em-
ploy additional personnel.

2. The Society’s Journal and other
technical publications activity now
under the guidance of John G. Frayne
of Westrex, SMPTE editorial vice-pres-
ident and Vietor Allen, Editor, will be
increased 729 over 1950.

3. Membership procedures have been
streamlined and an additional Admis-
sions Committee appointed to accommo-
date membership growth from all

branches of motion pictures, television,
H E CHO SE and high-speed photography.

4. Technical activities under Fred
Bowditech of National Carbon, SMPTE
engineering vice-president, and Henry
Kogel, Society staff engineer, which
include engineering projects and test
films will expand greatly. Increase of
as much as 1009 has been provided for
in the Society’s 1951 Budget.

AFCA Hears Ingles
on New Unification Need

> --"ETHE FIRST CHOICE OF RADIO ENGINEERS_?
U RLEXIBILITY

|FI ru:l: ar cansale, mrlrﬂts really mn‘eﬁfc cases
‘the Magnecardar will sult every purpose. PT
_ Series shown is the most widely used profes
sional fape recarder in the. wor!d and is avall:
~ able \wth 3 :paerk (3% 7 ‘/3 15‘)# pr&ierrecl. :

Armed forces unification in eommuni-
cations was fact rather than theory
during World War 11, as evidenced by
the top-flight cooperation between
Army and Navy signal commands. Re-
ciprocal arrangements and preplanning
made it unnecessary for the Navy to in-
; stall or operate any extensive communi-

it cations system in Australia and the
Army, in turn, used Navy facilities ex-
clusively at Casablanca. Duplication of
effort and materiel was wisely avoided.

But “unification” in another sphere
of our defense network, that of military
and privately-owned communications
systems, is not even in the talking stage,
according to a recent statement before

FIDELITY
_Lifelike tone guality, Inw diztortion. maet N AR,
| standards. — and at o moderate pricel PT83
Series shown in rack mount alse offers three
heads to, erase, record, and play back to man-
itor from the tape while recoulmg

| the Armed Forces Communication

i s F E A T u R E s i oy Assoc, by Major General Harry C.
W l"f?necnmmodaresw‘a‘;”rsahunduﬂuusheud;,.- i) Ingles, USA (ret.). The former chief

- positive timina ond pushbutton cantrol. PTI7 | gioma) officer of the Army has found

| Seriex shown in complets console-model B ako © | | oy many commercial companies not
i ovculﬁbld for portable or rock mount, Far ouf-

gl stundmn mcardmﬂ aqumrnem sce the complete OPI}T_ have adequate facili!;ies to handle
S Magnwaré lane — P74, PT63 and PT7. | | civilian traffie but are quite capable of
i . handling a large amount of military

i communications as well. If we ever
WRITE FOR NEW CATALOG i _‘ find ourselves embroiled in a world-wide

Mugnecwd, Inc., Dept, TT-4 conflict again, it would be wise for the
360 N. Michigan Ave., Chicogo I, III. ] military to lease commercial facilities
Send me latest catalog of Magnecord e rather than attempt to duplicate them
Equipment. fid in countries which are used as major

i 360 NOR!H MECHIGAN AVENUE

bases or staging areas. Skilled military
CH[C&G'Q i lLi.iNOIS

personnel and materiel will be used to
their best advantage and the taxpayer
will not be left holding the bag at war’s
end when millions of dollars worth of
communications equipment is liquidated
at a fraction of its cost.

Address...

|Gl Lane L STAM

16 ' TELE-TECH < April, 1851
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25 CONTROLLED
LIGHT TRANSMISSION

LOW COST {\‘\a\_ —

Why Corning
ALL GLASS
Television Bulbs?

Few materials are more ideally suited to electronic
tube enclosures than glass. For television bulb
applications, Corning has been able to select from
over 50,000 glass formulae a glass that meetsevery
requirement—high dielectric strength, high phys-
ical shock resistance, optimum light transmission.

Lead-free, this glass is light in weight. Easy to
work, it is readily adaptable to production on
high speed automatic machinery. Add to this the
fact that glass is a low cost, readily available mate-
rial and you can see why many tube manufac-
turers prefer Corning all-glass television bulbs.

OPTICAL
GLASS QUALITY

UNIFORM |
STRAIN FREE SEALS

CONTROLLED
THERMAL EXPANSION

.
f’ "
e

h S

-

W

MINIMUM. WEIGHT

CORNING GLASS WORKS, CORNING, N. Y.

MWW@ G

ELECTRONIC SALES DEPARTMENT — ELECTRICAL PRODUCTS DIVISION

1851 - 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL-195]

TELE-TECH - April, 1851
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a core made of CARBONYL IRON
POWDER means compact size
and efficient performance.....”

_“Permeability plus stability—these two fualities
detérmine the ability of a radic receiving set
to select and hold clear reception on a particular
wave band. In household, portable and automotive
recei:\_/_e‘iré,'con'rpacf size and weight reduction also become
important factors . . . .. In the making of both RF and
IF coils we have come to rely upon cores made of Carbonyl lron Pc:-wders‘
We can trust their uniform quality and uniform crystal structure
_to hold the permeability within plus or minus 1% over a period of years."

THE F. W. SICKLES COMPANY

CHICOPEE, MASSACHUSETTS

FOUNDED IN 1921 —under the name fying to us-. . . It is also important

of Radio Development Co.,—the E.W.

Sickles Company are today the world’s
i largest makers of radio coils. Several
~hundred different models. of RF and

IF coils—made by this firm—are now
*in daily use by manufacturers of elec-
tronic equipment, as well as by ama-
teurs, experimenters, radic service

men and government. agencies, both

here and abroad.. -
‘The Sickles endorserhent of Car-
bonyl Iron Powders is extremely grati-

A &F Carbon

g TR

www americanradiohistorv com

evidence for the consideration of any
receiver or equipment manufacturer.
Let us send you the book described

at the right. It will cost you nothing

to get the facts . . . Ask your core

maker, your coil winder, vour indus-.

trial designer, how G A & F Carbonyl

Iron Powders can improve the perfor-
_mance or reduce the size of the equip-

ment you-make. The possible gains
and savings are far greater than here
indicated.

TELE-TECH -+ April, 1951
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Precision tuning units—made by The F. W. Sickles
Company— for broadcast radio receivers :

THIS FREE BOOK - fully illustrated, with
performance charts and application data —
will help any radio engineer or electronics
manufacturer to step up quality, while saving
real money. Kindly address your request

to Department 49.

ANTARA. PRODUCTS

DIVISION OF

GENERAL DYESTUFF CORPORATION

435 HUDSON STREET - NEW YORK 14, NEW YORK

Iron Powders. . .

TELE-TECH + April, 1951
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METAL POWDER
ASSOCIATION
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HAVE YOU
CHECKED YOUR

A

AUTOMATIC VOLTAGE REGULATION WILL
HELP CURE OPERATING DEFICIENCIES

STABILINE

TYPE EM4115

EE (S 2 VOLTAGE REGULATORS

feature LOW COST and EFFICIENT OPERATION
IMPROVE PERFORMANCE and REDUCE COSTS

Increased demands on teday’s electrical manufacturing equipment call for maximum perfarm-
ance, extended parts life and reduced maintenance. When incoming line voltages fluctuate,
manufacturing inefficiencies and rising costs are bound te accur. To maintain constant valtage
to equipment regardless of variatians in line valtage or load current, install a STABILINE
Autamatic Valtage Regulatar type EM (ELECTRO MECHANICAL).

Simple and easy to install, a STABILINE type EM features high efficiency — zero wavefarm
distartion — camplete insensitivity ta magnitude and power factor of laad — adjustable autput
voltage and no critical adjustments.

STABILINE type IE {IN-
STANTANEOUS ELEC-
TRONIC}, a completely
electronic unit with ne

Nom. Output Input Voltage Output Voltage Output Current Qutput

moving parts, is avail- Voltage Range Range [Amperes) KVA Type
able in ratings from 0.25 s 95135 170-120 17.5 2.0 EM4102
to 5.0 KVA. o 52.0 6.0 EM4106
. bout STABI _:3 130.0 15.0 EM4115
Ee e & 230 195255 220-240 32.5 7.5 EM4207
type an : - 120.0 27.5 EM4228
) . g
Write today for Bulletin & 460 400-520 420460 15.0 66 EMA4407
§351 complete with appli- 40.0 17.6 EM4418
. p .

cation deta, ratings, di 230 195-255 220-240 25.0 10.0 EM6210Y
mensions and circujt 18.0 15.0 EM&215Y
diagrams. 50.0 20.0 EM6220Y
s 113.0 45.0 EM6245Y

8 175.0 70.0 EM6270D

< 460 400-520 420-460 , 16.0 12.5 EM6412Y

¢ 220 17.5 EM6417Y

£ 33.0 25.0 EM6425Y

66.0 50.0 EM6450Y

100.0 75.0 EM6475Y

420500 420.460 131.0 100.0 EM64100Y

There’s a STABILINE type EM ta meet yaur need. Standard types are listed in the rating chart.
For special requirements cansuft The Superior Electric Company,1704 Church St., Bristol, Conn.

me SUPERIOR ELECTRIC

BRISTOL, CONMNECTICUT

i

POWERSTAT VARIABLE TRANSFORMERS « VOLTBOX A-C POWER SUPPLIES - STABILINE VOLTAGE REGULATORS

20 TELE-TECH + April. 1951
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P

it you use e & & O

you will get
BETTER PERFORMANCE

LOWER OPERATING COSTS
and LONGER LIFE . ..

BT

EHE ML-5658 is an improved and directly
interchangeable version of the widely used 880.
Designed originally as a better, more rugged tube
{or electronic heating equipment, it has since
found extensive use in the high power broadcast
field and in such exacting applications as cyclo-
tron and synchrotron oscillators.

The ML-5658 incorporates in its design many
of the outstanding features developed by Machlett
Laboratories for all its industrial tubes. Typical
of these design and process improvenents which
have given broadcast and industry better, more
dependable tubes are:

1. Kovar-to-glass seals. The elimination of the
inherently weak feather-edged copper seal
—increasing seal strength and providing
greater stability of the internal electrode
structure,

2. An improved, stress-free, self-supporting
filament structure which substantially elim-
inates filament distortion, provides umi-
form filament emission throughout tube

life and reduces the complexity and the
hazards of the older spring-supported fila-
ment construction.

TELE-TECH + April, 1951

ML-5658

3. A unique pre-exhaust treatment of all parts
and the thorough, high voltage exhaust of
each tube on Machlett’s special high volt-
age, high temperature exhaust system.*

These, and many other improvements in tube
design and processing, provide for every installa-
tion which uses or contemplates the use of an 880
type tube, a far more rugged longer lived tube in
the M1.-5658. It will directly replace the 880 with
no electrical or mechanical changes and will pro-
vide better performance, longer tube life and more
economical operation.

The ML-5658, like other Machlett industrial
tubes, is available with the Machlett automatic
seal water jacket.T This new jacket eliminates the
use of tools and the hazard of tube breakage and
water leakage. The jacket cannot be opened unless
the water pressure is off, nor closed unless the
tube is properly installed.

ML-568 technical data is available upon re-
quest. For information on the thoriated filament
equivalent refer to the Fall 1950 issue of Cath-
ode Press, or write direct to Machlett Labora-
tories Inc., Springdale, Conn.

* Patent No. 2,324,559. + Patent applied for.

www americanradiohistorv com
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DEWALD  N\eck Pl LOT

Arvi Fmerson %‘ A SYLVANIA
IVIinN  Television “=F
SCOIT  TwKems,

Admoral

Bendix papa  Motorota

Television

o e Sentinel
hallicrafters > )
Sibiertone

Huﬁman ol %' ic ToAV-LER

NDUSTRIAL .
TELEVISION Wcstmghouse

CONRAC

Kougo-Halbant PLaostron J'ZZmeZZL ——
Magncvox PHILCO STROMBERG-  ~

CROSLEY

CARLSON

These leading TV set
makers use Sylvania
Picture Tubes

N NS,

/We're A0 of this picture !

40 vy N

Today'’s sales picture shows that 75% of the leading television set manu-
facturers use Sylvania picture tubes.

This popularity is no accident. It’s based on a sure foundation of out-
standing performance. For, Sylvania picture tubes have won their
prized position through years of research and quality production tech-
niques developed during more than a quarter of a century of leadership
in radio, electronics, and lighting.

Remember, too, when you choose Sylvania picture tubes, you choose
products of nationally recognized excellence . . . products that carry
prestige and sales appeal when listed among your sets’ specifications.
Send today for new folder giving complete descriptions and ratings
of all Sylvanja TV Picture Tubes. Simply write a postal card to Sylvania
Electric Products Inc., Dept. R-1404. Emporium, Penna. Sylvania Rep-
resentatives are also located in all foreign countries, Names on request.

7O SYLVANIA¥ELE CTR]C

} =aiss

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

22 TELE-TECH -+ April, 1951
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General Electric Permafil capacitors are designed for use at
extremes in temperature—in high ambients—or in high altutudes
where extreme cold is encountered. They are suitable for all

blocking, by-pass and filtering applications.

These capacitors, while using paper dielectric, are treated
with a plastic compound that retains its electrical srability at
both high and low operating temperatures. Units are available
in case styles CP-53, 61, 63, 65 and 70, as covered by specifi-
cations JAN-C-25—in ratings of .05 to 2.0 muf, 400 volts DC.
Containers are metallic and are sealed with G-E long-life all-

silicone bushings.

For full information on Permafil capacitors see your local G-E
representative. Or write Apparatus Department, General Electric
Company, Schenectady 5, New York.

TELE-TECH +« April, 1951
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Where space or weight are
especially important

Permafil capacitors will average
about 1/10 the size and weight of
liquid-filled capacitors when designed
to operate at 125° C,

Where short-life characteristics are
permissible additional savings in
size and weight are possible. If you
have a short-life capacitor application
in mind, G-E engineers would like to

discuss it with you.

407-302

23
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“A Craftsman Is Only
As Good As His Tools!”

— Benjamin Franklin

YOU will find the best in Television Picture Tubes and recording apparati
come from the Reeves Soundcraft Laboratories, Magnetic tape with ten
distinct features that contribute to its higher efficiency and fidelity; an assort-.
ment of recording discs to answer every requirement — a sensational line
backed by the greater integrity and experience of the Reeves name, fore-

most manufacturer of recording and electronics accessoties.

Soundcraft rectangular neutral-density fil-
ter tubes avatlable in 16", 17" and 20" sizes.

Soundecraft tape is made in all types and lengths to
accommodate all tape recorders.

Soundcraft recording discs available in a variety
of sizes, single and double face, -

I

REEVES ; CORPORATION

REEVES—"'20 YEARS WITH SOUND RECORDING MEDIA"
10 EAST 52nd ST, NEW YORK 22, N.Y.  EXPORT—REEVES EQUIPMENT CORP,, 10 EAST 52nd ST., NEW YORK 22, N.Y.

24 TELE-TECH - April, 1951
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In the show...

without stealing the act

RCA’s new ribbon-pressure | J'- VI A=< L
— ' B E =
. weighs only 1 Ib.

So st YOU MUST LOOK sharply
to see it . . . so skillfully styled its
shape and coloring fade right into
the scene . . . this tubular micro-
phone has won the favor of enter-
tainers and announcers wherever it
has been shown.

Designed by RCA Laboratories
after more than three years of pains-
taking research, the STARMAKER
meets the long need of broadcasting,
television, and show business for a
high-fidelity microphone that—will
not hide the features of performers—
is easier to handle—and yet retains
all the high-quality features of RCA
professional microphones. Pick-up is
non-directional. Frequency response
is uniform, 50 to 15,000 cps.

Here is a “carry-around” micro-
phone free from wind blast and air
rumble. It contains no tubes, no con-
densers, no high-impedance circuits,
no special amplifiers, or power sup-
plies—is virtually impervious to me-
chanical shock.

The STARMAKER fits any standard
micropbone stand . . . and can be
substituted for any professional high-
quality RCA microphone. No extra
attachments needed!

For price and delivery, call your
RCA Broadcast Sales Engineer. Or
write Dept. P-87, RCA Engineering
Products, Camden, N. J.

*Selected from entries submitted by Broad-
cast Stations in national contest,

of pick-up point is only % inch!

IT'S SMALL. Diamerer of body is only 114 inches, Diameter

AUDIO BROADCAST EQUIPMENT

A9 RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

in Conada: RCA VICTOR Company Limited, Mentreal

www americanradiohistorv com
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PIONEERS
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You hit the bulls-eye when you call upon
Sprague application engineersito help you
with critical capacitor problems.

Skilled in applying the essentials of capaci-
tor design to save space and cost in complex
military and civilian electronic equipment,
Sprague engineers are ready to serve you.

If standard capacitors can solve your prob-

lem, they have the industry’s most complete

¥ Nl
IN
TRIC AND

ELECTRONIC

¥13S-EVE S

line from which to recommend. If you need a
special electrical or mechanical design to best
solve your circuit or production problems,
they will gladly work out the details without
cost or obligation.

Time is of the essence today. If you have a
capacitor, interference filter, or pulse network
problem, contact SPRAGUE by ’phone, wire,

or mail without delay.

DEVELOPMENT

TELE-TECH ¢ April, 1951
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Formerly ELECTRONIC [INDUSTRIES

TELEVISION o TELECOMMUNICATIONS ® RADIO

Why Not Partially
LIFT THE "FREEZE' NOW?

The spectacle of Honolulu’s being denied a television station because of the “freeze”,
although obviously there could be no interfering TV station within 3000 miles of
bright, blue Pacific Ocean, caps the absurdity of the continued FCC barrier. Denver is
another city caught in the freeze, needlessly depriving a million plains and mountain
people of TV.

* * *

It 1s now nearly 30 months since the FCC clarnped its 90-day freeze on new grants to
telecasters. In that time the original issues have been expanded to include even color
and educatjonal TV! Three hundred and seventy-six applications for construction pet-
mits are pending, many of which are for facilities in cities without TV service. In just
six of the cities denied service there are over 2,500,000 people.

* * *

Let the fate of the UHF channels rest awhile, until the National Emergency is past.
There is no equipment available for use at these frequencies. Let color-TV remain the
dead issue it is at present. Let educational TV work out a cooperative deal with telecast-
ers—for not many institutes of learning can afford television stations with today’s di-
minishing enrollments.

BUT LET THERE BE A LIMITED LIFTING OF THE FREEZE! The cities which
now have no outlets should be assigned temporary channels which could be used on the
understanding chat afrer the eventual allocations plan is decided, the frequencies might
be reviewed and subject to change. Embryo telecasters should jump at the opportunity,
and whole centers of population would be able to receive much needed television in-
struction in defense measures.

* * *

There is no valid engineering reason why the VHF TV allocation should wait upon
the determination of the UHF, color, and educational hearings. At a time like the pres-
ent the FCC should put aside its high falutin’ ideals of geometrical precision in TV
frequency allocation and realize that people living in non-TV areas have need of the
existing completely satisfactory VHEF service. The allocation of a few VHF changels
today would not seriously impair future plans if it were made clear that the channels
were temporary. Too many people have suffered from lack of TV too long,—while
bureaucrats demur. This condition is not confined to democracies, for many years ago
Horace commented guicquid delivant veges, plectuntur Achivi, which being literally trans-
lated means, “whenever the great do foolish things, the people suffer!”

Let’'s partially lift the “Freeze”, Now!

TELE-TECH + April, 1951
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MOST PRESSING JOB to be done at the moment
in civilian defense is the selection and designation of
frequencies to be used by the defense organizations in
the radio alerting and calling systems. This decision
has hung since 1941 when the subject was first con-
gsidered. Representatives of the radio industry have
suggested codes which provide all the necessary infor-
mation in the available frequency range, and the FCC
has provisional regulations to cover the use of this
type of transmission carried over from the last war.
But manufacturers cannot go ahead on the production
of the essential radio communication units until the
civilian defense organization makes up its mind about
the frequencies to be used. This is a situation which
should be remedied immediately so that public safety
can be adequately guarded.

™ LA D
AANPOWER
AMNI W YV E

ENGINEER SHORTAGE-—The great wave of G.I.
students is now practically through American uni-
versities. “The men forming the tail end of the wave
mostly graduated in Electrical Engineering here at
Purdue, in January,” reports Dr. D. D. Ewing, EE
head at Purdue, adding: “From now on our students
will be the relative few GI's who entered the service
after the war was over and those students who come
directly from high schools. Of course, the whole col-
lege student situation is in a turmoil because no one
of us can determine to any degree of certainty just
how many students the draft boards will leave us even
for next semester. Of one thing we are very certain;
namely, that for the next several years there is going
to be an enormous shortage of engineers. A couple of
years ago certain governmental bodies and profes-
sional associations were bemoaning the fact that there
were so many engineering students in colleges at that
time. They feared the profession would be greatly
overcrowded. As a matter of fact, we graduated 546

¥ 3

VHF transmitting and receiving equipment operated by U. S.
soldier halfway up a mountain at Kawsong. Korea.
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Revealing at a Glance

EE students with Bachelors degrees in the year 1948-
49, and 526 in the year 1949-50, and as far as I know
now they all have positions. We could place hundreds
of others if we had the men. So, if we are short of
engineers now, I just do not know what is going to
happen to us a year or two from now when our classes
will be down to an even lower level than the prewar
levels.”

MICROWAVYE

RELAY REPEATERS —New, less costly, micro-
wave-relay repeater designs may be available in the
very near future because of the development work be-
ing done in connection with “traveling-wave” tubes.
The equipment cost factor of current designs comes
about because signal amplification is accomplished at
an intermediate frequency thus involving frequency
conversions from the incoming and to the outgoing
r-f. The broadband characteristic of traveling wave
tubes makes direct amplification possible and permits
a slight frequency shift between incoming and out-
going r-f signals to avoid feedback problems.

AUDIO

REVERBERATION—New trend in the recording
industry is to permit more reverberation in the record-
ing of selections to achieve a more lively result. Al-
though along the subject of divided opinion, many
Americans have felt that the products of English re-
cording companies are more pleasing than ours, the
chief complaint having been that our recordings
sounded “dead.” Difficulties have been encountered
with the experiments now in progress because it seems
that the acoustics in American structures are not what
they are in English architecture, and there are unan-
swered questions as to whether the acoustics in the
latter are the result of design or just plain luck!

ENERGY SOURCES

PORTABLE POWER—In the early days of radio
on aircraft, indeed, up to the beginning of World War
1I, generators mounted on the outside of the fuselage
were used by aircraft to provide power for their
radios. Now the railroads are following suit—not
with windmills breaking the sleek lines of the stream-
liners—but with air driven generators powered from -
the air line which operates the brakes. This solves
the problem of powering cabooses and other cars
which do not normally carry lighting plants. This
source of electrical power could also be applied to buses
and other large vehicles which require heavy current
sources and have air supplies in the form of airbrakes.
Perhaps aircraft generators could be driven by hy-
draulic power and thus remove another source of fire
hazard from the engines?

TELE-TECH e+ April, 1951
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Situations of Significance in the Fields of TY and Tele Communications

4380 MILES OF AIRWAYS are now served by
the CAA omnirange system. The first chain of ranges
certified by the CAA covers Kansas, New Mexico,
Nebraska, Texas, Colorado and Oklahoma. About
three hundred ranges will be installed in all, and 1951
will find many changes in aeronautical radio operations
and facilities. As the program develops Distance Meas-
uring Equipment will be added to these installations
and & complete system of instrument navigation with
almost 1009, reliability will result.

A\BROAD

UNLESS THE WORLD SITUATION deteriorates,
television may receive a much needed boost in Europe
this year. A number of conferences were held during
1949 and 1950 in Europe to discuss the standards to
be established. With the exception of Great Britain
and France, most of the continental countries will
standardize on 625 lines with a field repetition rate
of fifty. Plans for coaxial cable and microwave con-
nections are being made in many countries and the
new standards should simpiify interconnections.

FCC FUNDS IN DANGER—The FCC is not ex-
pected to do so well in its quest for increased appro-
priations for the next fiscal year before Congress and
this month (March) may tell the story of Congres-
sional opposition towards the higher funds. General
impression on Capitol Hill is that FCC has been taking
too much time in lengthy hearings on educational
televigion and in other broadcasting-television pro-
gram policy studies and that these projects are some-
what in the “make-work” or “WPA-like" activities.
In reality, all of the intensive review of educational
television needs is felt meaningless because of the
definite outlook of greatly reduced production of TV
transmitters and studio equipment with the mobiliza-
tion and defense shortages.

POLARIZATION MAY BE THE ANSWER to co-
channel problems in TV-—at least for microwave oper-
ations. Recent experiments reveal that by using one
horizontally polarized, and one vertically polarized
beam on the same channel, source discrimination can
be effected by rotating the receiving antenna to the
corresponding polarization. This method 'is useless
for lower frequencies in the VHF band since it is im-
possible to control the wave-front path and tilt. But

TELE-TECH -« April. 1951
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in cases where the beam effect makes it possible to en-
sure a smooth path the method appears to offer inter-
esting possibilities. This system has sometimes been
used in the past by TV field crews when only one
frequency was available to do two jobs. Look for an
extension of this principle in the television field.

BETTER TV SOUND

SOUND PERSPECTIVE to match the visual per-
spective has long been desirable in television. Cuts
from a close-up to a medium shot too often have not
given the viewer’s ears the same impression that his
eyes have. Now NBUC has revealed data on an auto-
matic audio coupling which provides a change of audio
perspective with changes of camera shots-and lensges.
This is understood to be accomplished by switching
equaliser networks coincidentally with the camera
switcher. The method provides the decrease in fre-
quency response so often associated with long and
medium shots. As this type of operation spreads the
long-neglected audio side of television will benefit by
the greater realism produced.

NEXT MONTH—MAY

The Aeronautical Radic Issue of TELE-TECH, in connection
with the Dayton National Conference on Airborne- Elec-
tronics, May 23-25, .

Minor repairs being made on parabolic radar antenna used
by antiaircrait outfit with U. §. Third Army in Luxemburg.
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T the conclusion of World War
1T when the Radio-TV industry
converted for mass production of TV
receivers, the amount and quality of
test equipment required for this new
operation seemed to offer an almost
insurmountable problem both from
a production and an economic stand-
point. In fact, the consensus at that
time indicated that this problem
might eliminate many small scale
receiver manufacturers from the
market.

Asg the industry’s 7-million set pro-
duction for 1950 demonstrates, great
forward strides have been made by
TV receiver manufacturers — large
and small—in making effective and
economical use of test equipment
both in production and the labora-
tory. In line with this development,
TELE-TECH recently conducted a
survey among a representative group
of manufacturers to obtain specific
information on the changes and cur-
rent trends in test equipment which
have made this great TV production
possible—and to offer to industry
the figures which indicate what types
of equipment are being used, where
they are being used, and what costs
are involved.

The industry is today divided

30

Alignment test po-
sition at the Allen
B. DuMont plant in
East Paterson, N.J.
Test signals (rf
and i-f) are de-
rived via coaxial
cable from central
signal generator
room. Fixed pres-
ence of picture
tube {under pro-
tective metal and
lucite cover) and
fixed power sup-
ply makes for
rapid testing

among proponents of centrally lo-
cated signal generating systems (ap-
proximately 259 of manufacturers
representing 309 of total TV re-
ceiver production); advocates of in-
dividual test set-ups (approximately
509, of manufacturers representing
55% of receiver production); and a
middle group of manufacturers who
locate at least a portion of their test
equipment at a central point (25%
representing 159 of total TV re-
ceiver production). All statistics re-
ferring to total TV production are
projections from the sample sur-
veyed, serving only as indications of
trends in the industry.

Central Signal Generators

A complete central signal generat-
ing system might include the follow-
ing equipment:

1. A Monoscope Chain—consist-
ing of a monoscope camera,
synchronizing signal generator,
and a grating generator for
checking linearity. Also one or
more video distribution ampli-
fiers, depending upon the num-
ber of test positions served,
plus necessary coaxial leads and
switching equipment.

www americanradiohistorv com

Test Equipment

Specially conducted survey in 12 representative
plants shows two major test systems being employed.
Industry uses $6'2 million worth of fest instru-
ments for TY receiver manufacture. Investment re-
quired for given daily productive oufpﬁf evaluated

2. I-F Sweep Generators and Pulse
Markers — (both picture and
FM sound), i-f distribution
amplifiers, coaxial leads to the
test positions served and
switches.

R-F Sweep Signal Generator,
and Pulse Markers—This set-
up would require 12 coaxial
lines, coaxial switches at test
positions, ete. Therefore many
plants, otherwise fully equipped
with centralized signal sources,
use individual r-f sweep gen-
erators at test positions. For
the purposes of the survey,
such plants have nevertheless
been included among those
using complete central signal
generating systems.

4. Television Transmitter, Ampli-
fier and Master Antenna—Op-
erating on either all 12 chan-
nels, or one high and one low
band channel—may be modu-
lated by the monoscope pattern
or an off-the-air test pattern;
usually includes an FM carrier,
and can be used for a final test
of the entire receiver chassis.

[ev]

An advantage of the completely
centralized system is that the sig-
nals throughout the plant are theo-
retically uniform, while maintenance
and checking of the test equipment
ig at a minimum. (In practice the
signals may not be so desirably uni-
form due to standing wave ratio.)
When difficulties arise in the fune-
tioning of a centralized system, it
should be noted that failure of even
a portion of such a system may com-
pletely disrupt a production schedule.

The approximate cost of an initial

central signal generating system
(less distribution equipment) is
$12,000 to $20,000. Distribution

equipment costs amount to roughly
$4,000 to $7,000 per 100 sets daily.
The small scale manufacturer who
uses a central system is therefore
faced with a higher ratio of test
equipment investment to receiver
output, although this cost differen-
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in TV Receiver Manuiacture - -«

tial 1s to some extent modified be-
cause expenses for distribution equip-
ment—distribution amplifiers, coax- Daily TV Receiver Qutput | 100 | 100 | 150 | 150 | 200 | 200 | 650 | 750 | 1000 | 1000 | 1200 | 1200
ial cable, switches, termination box- ‘

MANUFACTURER A B C D E F G H | J K L

es, etc.—are proportional to the num-  |Prd9es Copacity 3 ! 3 3 5 3 3 6 |hi-10 1 4
ber of test positions served. In ad-  |Bridges, Impedance 2 | 1 1 2 2 2 ! 2 ‘a
dition, the very large scale manufac-  |sridges, Inductance 1| 3 2 a 3 2 1 3
turer often invests in duplicates of  |aridges, A-F, RF & Misc. | 2 4 4 2 (- 1 3
muqh of htis central signal generating  |5iomion Meters 2 . ’ . . 5 .
equipment.

qFlpom p]ant to plant’ the invest Field Intensity Meters 1 T 2 1
ment in test equipment may vary |NeiseMeters 1 1 1
greatly for similar TV receiver pro-  |Oulput Meters 1 2 a 4 5 2
duction figures. At first glance this  |oscillescopes, Standard 2 | 12 5 n 10 7
difference in cost figures might seem o, iioscopes, Wide-Range| 3 | 1 3 2 4 3 5 2 4

to be related to the type of test equip- Pracision Pawer Suppliss i s . 2 | w s s .
ment used whether for centrally or

Q-meters 1 4 3 3 2 8 3 5 3 2 2

locally generated signals. Closer ex- |
amination of the subject usually |SignalGenerators, Audia | 1 | 2 5 4 1 2 4 2 2 | 15 2 6
shows that other factors such as [Signal Generators, am

Lo . .. . inc. TV 8 5
company policies, individual engi- |0 ™ 1 T s |0 8 8
neering preferences, “‘inherited” |Signal Generators, FM 1 4 2 2 3 1
equipment, etc. account for many of |Sauare Wave Generators 1 2 3 2 1 1 3 2 2
these cost variations. Sweep Generalors 1 8 2 1 5 5 22
The plctgre today, as in the entire Vacuum Tube Voltmeters 1 1 10 1 2 4 2 7 i 20 4 &
TV field, is one of rapid change.
Volt-Ohmeters 3 15 5 18 7 L]

Many manufacturers are using or
plan to use at least a partially cen- |Miscellaneovsindicating | | ‘ s o las | 6| 3l 10| 10| 25 | 20| 3
tralized test system, with a mono-

. N Total Value {approximate) [$ $ $ $ $ k3 3 $ $ $ $ $
scope chain as a basis, because of the  |of Equipment 6,500|4,000(10,000(17,000(31,000(13,000|10,000|22,000|28,00040,000|25,000| 10,000
rapidity with which the test pat-

1§e1‘ns are going Oﬁ‘.the air, due to Typical test equipment items used in TV receiver manufacturing
increased programming hours by TV plant laboratories, quality control, and incoming materials inspections
stations.

Typical test equipment items used in TV receiver production

Production Line Set-Up
MANUFACTURER A B C D E F G H I 4 K L

In the TV receiver plant, a central Daily TV Receiver

signal generating system can only |outeut 100 | 100 | 150 | 150 | 200 | 200 | 50 | 750 | 1000 | 1000 | 1200 | 1200
serve to deliver to each test position |pimisotion
the necessary signals which might ]Amelifiers 1 4 21 15 73 27 0
otherwise be furnished by individual |Srating Generators 1 1 1 1 2 2
equ'ipmentk at the test bench. (Indi- Marker Generators & 4 5 2 i0 25 i 84 10 5 100
cating-devices such as vacuum tube Monoscopes , . . , 2 . . "
voltmeters and oscilloscopes must be
used at the teSt pOSitiOn Whether the Oscilloscopes 9 a8 15 4 38 15 100 85 111 40 88 a5
Slgnal 1S generated lOCa.Hy or cen- Quiput Meters + 12 7 13 17 14 15 50 80
tlally) Power Supplies,

In a typical production line, the se- ;{oocl.mge Regulators, 4 5 16 10 | o8 12 | 40 75 24 | 80 80

quence of test pos,1_t1_ons might be: g i enerators,
(1) yoke, synchronizing and deflec- A'M—FM—TV-Noise, s | o 2 | es | a0 s | s o | 1so
tion circuit operation check; (2) [

Tuning of i-f coils, picture and soupd eepGenerators, s B s o 2 | 2 26 51 | so g 14
traps; (3) Completed check of i-f

Sweep Generators,

circuits for band pass, curve shapes, |[.F 3 5 3 4 p3) 4 4 2 50
etc.; (4) r-f head alignment; (5) |s,nchronizing }
Final run-through of entire chassis |Generators 1 1 1 ! 2 1 1 3

including CR tube. The various sig- |tV signal
nals required include: video signal, [framsmitters ! ! 2 2 2 8

. - W -1 i 1- Vacuym Tube
crystal-controlled 1'1 signals, 1-f yaewom Tt 13 2 - o . 16 A
sweep and marker signals, r-f sweep

: - 6 1 4 0 45 90 83 | 250 86 15D
and marker signals, a 4.5 Mc FM  |Yot-Ohmeters i L A
: ._ Stal : Approximate value|$ $ $ $ $ $ $ $ $ $ $ $
Slgnal’ and an r-f television Slg‘nal‘ of Test Insiallations| 14,000|22,000|44,000( 30,000 82,000(22,000(92,000|100,000 (100,600 (90,000|250,000 (270,000

Such a production set-up is out-
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TV TEST EQUIPMENT (Continued)

lined in Table —, Comparison of Cen-
tral Signal Generating System With
Individual Test Set-Ups, represent-
ing a synthesis of the methods used
in various plants rather than a typi-
ical example.

Since each manufacturer has de-
vised testing procedures best suited
to his own production requirements,
actual technigues in the field vary
widely. For inatance, many manu-
facturers use a preliminary resist-
ance “go—no go” check between se-
lected circuit elements to assure

againgt shorts and burn-outs due to
soldering, lead dress, etc. when B+ is
first applied. Others use an initial
B+ or general voltage test as an ef-
fective method for inexpensively
spotting defects in a chassis which
might otherwise hold up the line in
later trouble-shooting positions. Yoke
tests, which often are performed
first, may be introduced at another
position, particularly if a test CR
tube is used or if a separate mount-
ing is employed for the CR tube.
Some manufacturers find it effi-

cient to concentrate all tests involv-
ing sweep generators, either i-f or
r-f, at one spot on the line. This
procedure produces economies in per-
sonnel and test equipment, but may
offer disadvantages in that too great
a dependence is placed on the oper-
ators at these test positions, both as
to the quality of the receivers and
the total output of the plant. Should
skilled technicians be unavailable for
one reason or other, interchange-
ability with a lesser trained operator
from another spot on the line will
not always be feasible.

For similar reasons, some plants

(Continued on page 76)

COMPARISON OF MAJOR ELEMENTS IN CENTRAL AND LOCALLY GENERATED TV TEST SIGNAL SYSTEMS.

CENTRAL SIGNAL
GENERATING SYSTEM

MONOSCOPE CHAIN. . . consists of
monoscope camero, sync generator, ond
grating generatar for checking linearity.
Videa distributian amplifiers, coaxial
leads ond switches for number of test
positians served.

LOCAL SIGNAL
TESTS PERFORMED o rNERATING SYSTEM
1. OPERATION of YOKE, T

MGHOSWPEI

SWEEP ond DEFLECTION
CIRCUITS.

. . . or special arrange-
ment to pravide video

\g

IF SWEEP ond SIGNAL GENERA-
TORS, PULSE MARKERS . . . for test-

ing both picture and FM sound. Distri-
bution amplifiers, coaxial leads and
switches for number of test positions

served.

s's"‘l Test Indicatar: CR Tube i?c::::).fmm begadast
2 ,f;REH,MINARY MULTI - FREQUENCY
-F ALIGNMENT
SEPARATE IF
Adju a uned i-f coils, or
IF SIGNALS o [ Lichors ot sound: teaps, FA A5 CRYSTAL CONTROLLED

discriminator.
Test Indicator: YTVM

SIGNAL GENERATORS

IF SWEEP

1

I

|

RF SWEEP SIGNAL GENERATORS
and PULSE MARKERS . . .

12 coaxial lines.

requires

3 COMPLETED

;

TELEVISION TRANSMITTER, MAS-
TER ANTENNA, AMPLIFIERS .. . v
transmitter may operate on all 12 chan-
nels or on one high and one low band’
channel ., . . May be modulated by
Monoscope or ""Off-the-Air" test pattern
...usually includes FM sound corrier.

I-E ALIGNMENT IF SWEEP
(step 2 may be omitted, coils GENERATOR
and traps may be adjusted F and
with sweep oscillator) Band
.pass, curve shape, etc. PULSE MARKERS
. Test indicator: Oscillascope
RF SWEEP 2] I
SIGNALS AN
s L sewrid 12 CHANNEL
MARKERS ALIGNMENT * RF SWEEP FENERATOR
Test Indicator: Oscilloscope PULSE \;dn;RKERS
“OFF-THE-AIR” '
SIGNAL l r
oR ' 5. FINAL 12 CHANNEL
MONOSCOPE AIR CHECK TV TRANSMITTER
PATTERN (RF) Test Indicator: CR Tube VHOFF-THE-A(;;" SIGNAL

32

www americanradiohistorv com

TELE-TECH -« April. 1951


www.americanradiohistory.com

{gs ebed uo pa

-OUCW U] $UOISSILISURIY JO[OD 2A1833J O} $J8A13D2a) juasaid moje o) {4}

nutpuog)

JBUY; yoNns Bue 3adupsip Buimala pue sseuyybliq jeys pawnsse s 4

‘awosyd

dn-§8.1q 10]0) PIJRUILIL|D §SOW|R JARY '18A1833] D(u0J§IB|a-||R Bys U}

pasn se ‘'syoydsoyd eduaysisiad Jsbuo| '¢o pue 7o ‘| swayshs u| (g)

jou are

-wny ayy ‘aduay

saunbiy asnesaq

SPUODBSOIDIW HIEY S45E|

'sWaysAs ayy Jo aWwos 1o} 3|qe|ieAe

‘tnoybnoly} paioupr ase
4ad sjop amngoid yo Jaq
ul] Buluueds y ‘puodes

"£05 s! @

sawiy bupjue(g

{t) "1ajlied jop dw-g ue ypm jeubis oapra ayy bursind Aq A[jejuor
-0y ‘uolysey pensn By uy x__mu_tw\, SUCl3RIIp 44oq Ul pedeliaul (Z)
“vou Aq peqsebbns alam umoys sieq
-wnu 8y] "|auuby2l usalb oy ueyy [PLUPYS Pad pue aN|q JOf Yipim
-pueq s53; sasinbal souewiiopiad wnwpdo jeyy seaibe asapwwod 1)

~

"10103 ay1oads ® o} aul dydads v o ~o4d1w B/ syse| Jop aunyxid e sapdhdebaw p 4O pueq ©apla [RUlUOU © SRS —
tudwubisse ayy 3O 2NEOAQ YDl Bul|izjul Jof Adudplay pasesldur Ypm ‘uoISSIWSURY [BIoJalUwoD Jussald u) 'a|dwexa Jo4 -pueq oapla 318¥011ddv LON .< .Z a3¥—3
:metww m“_m_k.hwuwf 14 :hw+w>n 404 ._)M_u w:n___._w+c_ o} A_u;x_ Wouy Jua jeujwou ‘ay} jo Aduanbaiy doy sy jo 3[2Ad yjey © 51 jop aingoid v (§) 37818¥3d LON—'4 "N Inig—e
- 1 1942] le-jjews o} Ay 1dassns “swiajsAs jualrayl . — o
BWoOs u| ‘jualaylp ?Euw.. de jou eie |[mPID pUP JaY2I|} O} A % 4 selausnbaly buijjep pue o..:afon 18 pabuey> aie mO_xmm3m|,mDm mex®|®
-iydadsns 'palspisued swaysks oy Joj jeyy paarbe sem | 'paos 51003 Y} Pu® JB(HED JOP JW-g UP Yy pasind s) |eubys oapia ayy (p) YO HIANI—"IN] YO1020—D
-84 Jou ysnl aue seu| bujuueds ayy pue seyolly Bwely ou sl alayy -usasb jo $sa3%2 ayy loy paljdde 3| uolyd8II02 3|gRpng (f) (ILIHM 7 ¥Dv19) INOHHDONOW—W ANI931
_ ) ‘05 '3°O Aq juawdojasap
| T W 992 W SISW §T5 ¥ (OZHSZILOS W £0S ¥ 1apun | syiy paxly,, S20p12iuj BuUl PIOPUOIS 'SPIRYY Q9
{441 [eZ) | suweN ON Jonby |onbg |onb3 1onbg |onby tonby 997 8 992 9 G5 8 5789 £0S § L0 ©| Cseampyg 100D Of TJOIRD SI01SIU-AUSNDAL DW-9— 14
| 05-4¥6 L W YDY Aq pajodisuowap
99T W F9C SIEW S5 (9zlisz) L06 w205 ¥ walsds oy sYBIH paxiwy,, "SP|3d 0P 'Saunidld 40|0) g
{zz) (Lz) SuoN oN 1onby 1onb3 {21} 190k |(£1) 1onb] 10nbg 10nbg 99¢ 8 99T O S5 94 §T6 9D £L0$ 8 L0 D| P30LIBYU] Supr| PuO O '10[0D) |PHUBNDRS JOg DW-P---T3
99Z-L9 W §Z5-TIT W (92} 205 vsT W ‘2D M 'D 9usebaC aun (g}
FA| 9T 8 ¥ee 9 ‘pa30jJaju] durf puc jog (p)
L9 Y 97 o ez d ‘5Pl
EN / JUON ©N jonb3 |onb3 "3y |onby jonby 10nb3 CEL D I T4A3] ¥se O 09 saumaig 100D G| oe) |enusnbag jog HW-9—I13
“0561 £ Aow uo 354 04 |15 Aq pajolsuowdp
| 99T W SIS W LOS W waysds Ayl “SpjRld 09 "S3UNNG 0|9 (| ‘USHDINWWOD
) H | BueN oM Y l ul Syl 1enby |onk3 99T D §I5 > L08 D 40]0D Yila PAIO|IAJU| DU 10107 [opURNbAS JUN DW-9—VvEd
*0G-4Fé | Ul pul ‘UDIsSIAR|B] 40j0) AQ juswdojasap 1dpupn
0T W GIE W £05 W WOUOJNWWO] U J0|6D) snld 930MaU| 2dung sp)
ELl | ! auoN ON “fu Ju EL]] 4| jonbg |onb3 99T D [ TASN0] £0§ D 09 'seanidyg J0j0) Q| "1ojo) |pyusnbag sull HwW-9—Eg
W £EL W roz W Yos W 870 '8 D PIdY PUeISS USY 'Y "D "4 'O pleld s ()
L9 8 [A I
L9 d Ztt A *PEID[JIUI-UON SP|B
Y| 1 BUON (=3 ] | |enb3 Uy jonbgy L Jonby £eL 9O vz © ¥os D Q9 "s;Undld Jo[EDy 0f oD _D_t._w:_uow un OW-¢—2Za
40"
99L-48 W STS-CLL W LOS W SaU| UBAD IDUWIBD LAY ‘g ‘D Y 19 PPO youssipy
69 ¥ S41 Y £06 *o201Ru) BJBWIS 'sp|alY
3ul ! uopy ON |onby tenby gL “$uf |onby , |ondy 68 4 699 SZL 3 SLLD £0S 3 £05 O 09 'seanpdld 00D OF 101D [oyusnbag sury HIW-9—|d
43 ZEL W SLEW 0Ty W *padojamu| 2ur] puo joq {Z) "splsid
ol puo>-o| @0 LY jonb3 "dng fonb3 |onk3 sdng 1 dng Zel O SIE D oty O OpT "seinpig 1003 O IO[0) (ouudnbag plaly DW-9—ED
‘0§61 '97 |8y uo 554 0} 5§D 4q
4-4 (suzezw SO¥ W (92){51]055 W PAIONSUOWIAP WalShs a3 "SP|AL] Fy | “seandyd 1018]) |
N puo 3-o | {0Z) p © 61) g1l +dng (£1))00b3 ((£1) 100B3 | {91) 3yl EM| [A4 4] So¥ O 0s¢ D P94y Bul] PUD 10 “Jojo) [0judnbag pIad IW-9—vZD
Y44 LIl w SOV W GLT W 06-6F41 W 9D Aq palodsuowap Waishs 8y “spial]
{(71) syl 4 pue >-o p-o 24 L *dng lonb3 lonbg Ju | aul Fil 2 So¥ O S£Z D Fri S8IndYd 019D Pz TJ0joD [PHUINDSS PI3lY DW-9—ED
LLT W STE W e w LPS1 U SgD AQ paiossuowep warsks 3y 'splaly
YN 7 4N 4N S84 L] rdng tpnby jonbg u ! L] LELT D 525 O 8% O Pr L "$300kd JO]0D 7 1300 [oUBNbIG PIad DW-Z I—1D
| “pakojdws sySipy paxiw, “Z¥6 1 Ul vO A9 pajonsuowap
! 99T W 992 3 STEW 55 ¥ {SZ) LOS W £0S ¥ wasds N OW ¥ =9 'OW g L= d'Dwr= 9D (1) spIad
(£1) 1onb3 4N BUON ON lonbg jonb3 |onby |onbg lonbg yonby 99 2 99T D §es 9 SISO £05 4 £05 D 09 '$3IN)3id JORD QF I0[0D SNORUOHAWIG DW-Z|—L§
"WSAS JoIIBWWOD
Jonbg — 7 — — — jonbgy — jonby — jonbg Ol ¥ 997 (44 £08S ues3ad spIslt QO SSWO.] Of 'IWOIYPIOUOW DW-P—|Y
(L1} wespiedwod| {o1) 3 4 {6 W (8) dn . 2 ol o - e - 2 W sUB{N|oSaY [g) s3ur laquny (9} (5) sury 184 si0g "
{z1) Aurguoduon .UOJM..U» UOHDW JO Ssauyoowg (£) 1017 puo 13y2lly 9214 Awody A PUS H J0 3npeYd HOHRISEEY THIA HeumoISY "TLOH uaris
1o} papaaN sabuoy) ssaredey : 1OpPJRJUY JO BurIaLY| .

swoaysAs bupoduios jo syogop sjuassad ‘94 10 294 wwo ) AJOSIAPY [pIIUYIa] jujof Aq posndaid 'spIopungs puD $I1SIJ34I040YD A 10jOD 4O uolDiNgD]

379V.1 NOSIdVdIWOD WILSAS NOISIATITIL 40T70D DVIr

‘33

TELE-TECH - April, 1951

www americanradiohistorv com


www.americanradiohistory.com

ELECTRONIC DEFENSE INDUSTRIES—Second of three articles on Selling fo ARMY, AIR FORCE and NAYY

DEFENSE CONTRACTS —
How to Sell to the Signal Corps

By Lt. Col. STANLEY GERSTIN
Manager, Government Manuals Division,

Cealdwell-Clements, Inc., New York City

Dollar value of radio-communication-electronic equipment to be
purchased by the Signal Corps during 1951, originally estimated at
$300 miilion, is now likely to go as high as $500 million.

Bulk of this business has been going to a limited number of major
manufacturers, although with greater diversification than is the case
with the Navy and Air Force.

Top-level efforts to spread contracts throughout radio industry
has lately resulted in a more equitable distribution of military equip-
ment awards.

Fact remains that Signal Corps requirements are still too small to
provide enough defense work for all radio industry manufacturers.
Vast production capacity and restricted civilian output mean idle
machines and manpower and pose serious financial problems.

Exhaustive inquiries by TELE-TECH in Washington, Philadelphia, Ft.
Monmouth, Chicago and New York procurement centers reveal latest
procurement data and what manufacturers should do to get defense
business.

THE SHIFT IN MILITARY re-
quirements and planning has re-
sulted in a parallel shift in the re-
quirements for radie-communication-
electronic equipment from the Signal
Corps to the Navy and Alr Force.
However, in 1951 the Signal Corps
will buy an estimated $300 to $500
million worth of radio-electronic

i

equipment, and the question of who
gets this business continues to hold
the radic industry off balance.

How to get this business is still
the $64 question among hundreds of
radio product, component and parts
manufacturers.

Here are the facts. Here are the
names of places to go and people to

www americanradiohistorv com

see. Here is the information about
who buyvs what, when and where, It
answers the questions:

Who gets negotiated contracts?

Who is invited to bid?

Who gets the business?

What are YOUR chances of getting
defense contracts as a prime contractor?
As a subcontractor?

- The following information is fac-
tual, specific, realistic. It is designed
to help manufacturers avoid going
to the wrong places, seeing the wrong
people, furnishing the wrong infor-
mation about themselves.

First, some general information.

Manufacturers should not be con-
fused by the several “Industry”
boards and committees charged with
making studies of industry plants,
capacities, facilities, etc. Plant allo-
cation surveys being conducted by
the Munitions Board, for one, the
Small Business surveys for another,
have no bearing on immediate pros-
pects of a manufacturer getting a
defense contract. Your plant might
even have a mobilization assignment
but it doesn’t mean that you will au-
tomatically get a war contract. You
still have to compete for defense
business.

Despite the fact that manufactur-
ers are advised that they can reg-
ister for defense contracts and need
no sales organization to obtain de-
fense business, it is advisable and
highly desirable that manufacturers
or their representatives personally
visit every procurement office to dis-
cuss their facilities and ability to
make specific products with both the
engineering and countracting person-
nel.

Since military and civilian engi-
neering and procurement personnel
are people trying to do a job, their
time is limited and, consequently,
they are not always easy to see.
However, it is not necessary to run
around in circles or wait long hours
in hotels or haunt reception rooms.
The simple expedient of making a
timely appointment, by telephone,
may result in a satisfactory inter-
view with an engineer or a contract-
ing officer, and for this purpose the
Signal Corps maintains a Bidders’
Information office where a manufac-
turer can get a hearing and be di-
rected to the right people. The Sig-
nal Corps Procurement Chart op-
posite furnishes specific data on this
point.

A Small Business Advisory fune-

(Continued on page 83)
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WHERE To SELL RADIO, RADAR, AUDIO, WIRE COMMUNICATIONS,

ELECTRONIC EQUIPMENT, COMPONENTS, TEST and POWER EQUIPMENT for DEFENSE

SIGNAL CORPS PROCUREMENT AGENCY

280C S. 20th STREET, PHILADELPHIA- 45, PA.,, HOWARD 5-2000

COL. W. D. DILLINGER, Commanding
LT. €COL. L. R. KLEINKNIGHT, Deputy Ext. 202

|
it |
TECHNICAL STAFF OFFICE ) §
LT. COL. W, E. JENNINGS i
|.\1EIUI'SES Cﬂ‘ OMN FECHNJC.ﬁl PUB‘[I’C MATTER‘S!
_ IT. COL. E. L. P. MUELLER _ L'. CONTRACIING Dlh\_’!SION (
; Eir 314 LT. COL. W. B. FEINDEL, JR., Chie Ext. 668 SERVICE BRANCH
(CONSULTS WITH 5 = ivili 1
ADVISESI e s:':c ::t;tu:g;]?rf;ssl : J W. EOB.lNSON, Cl.Vlllun Chief Ext. 293 MAJ. L. E. BROOKHART
e AWARDS AND ADMINISTERS SIGNAL CORPS Ext. 374
'\ CONTRACTS FOR COMMUNICATION EQUIPMENT EIDDERS’ INFORMATION
LABORATORY OFFICE ON ADVERTISED AND NEGOTIATED BASIS FECTION
: C.CHANAKO  Ext. 382
Ft. Monmouth, N, J. Eatontown 3-1060 = (Wfvk it va o Unisiod £l By oot )
LT. COL. ROBT. F. HAFFA Ext. 2862 INTERVIEWS MANUFACTURERS,
DEVELOPS AND PROVIDES LISTS
PERFORMS ALL FUNCTIONS INCIDENT TO SOLI-

EQUIPMENT BRANCH

LT. COL. T. W. PARSONS
Ext. 243
END ITEMS:
PREPARES BIDS, MAKES AWARDS

OF PROSPECTIVE BIDDERS

COMPONENT BRANCH
LT. COL. J. L. SMITH Ext. 181

CITATION, AWARD AND ADMINISTRATION OF
RESEARCH & DEVELOPMENT CONTRACTS FOR
SIGNAL CORPS ENGINEERING LABORATORIES

SIGNAL CORPS
ENGINEERING LABORATORIES

Ft. Monmouth, M.J. Entontown 3-1060
Maij. Gen. H. Reichelderfer
DETERM{NES REGUIREMENTE FOR RESEJ‘RCH

COMPONENTS: PREPARES BIDS,
MAKES AWARDS

& DEVELOPMENT OF TEST MODELS ONLY Y
— COMMODITY SECTION 01 COMMODITY SECTION T
CAPT. T. P. COOPER
(" SQUIER SIGNAL LABORATORY CAPT.R.L. PORTER B, 148
- Ext. 46
Fr. Miaamauth, M. 1. Eafentown 3-1060 ) i 16g AWARDS AND ADMINISTERS CONTRACTS FOR
LT. COL. W. M. YOUNG ! AWARDS AND ADMINISTERS CONTRACTS FOR POWER £QUIPMENT
DETERMINES REQUIRE MENTS FOR RADIO AND METEOROLOGICAL EQUIPMENT [evBsmamsfeta: Vi)
CQMPDNENFS- AMND POWER SUPPLIES 1 \ 1 J
o _— ~ e N\ COMMODITY SECTION 12
COLES SIGNAL LABORATORY COMMODITY SECTION 02 MAJ. J. H. WOOTEN
Red Bank, N J, Earaniawn 3-1060 Ext. 171
COL R. E. H. MEYER MAJ. H. F. CLEARY - — -
DETERMJNES REQU.’EEMENI'S Ext. 337 AW ARDS AND ADMINISTERS CONTRACTS FOR
FOR RADID, WIRE COMMUNIEATIONS, : HARDWARE AND TOQLS
w GENERAL ENGINEERING / AWARDS AND ADMINISTERS CONTRACTS FOR .
: SEm e RADAR AND AUDIQ EQUIPMENT
: ~ \ _J [ COMMODITY SECTION 13
(" EVANS SIGNAL LABORATORY ) - iy T
Belmar, M, I, Ashuey Park 2.7440 i 5
COL. B. STERN e
s COMMODITY SECTION 03 AWARDS AND ADMINISTERS CONTRACTS FOR
DETFEMJNES NEQUIREMENTE FOR R‘ID.‘IR ELECTRONIC CIRCUIT ELEMENTS
\ METEOROLOGICAL EQUIPMENT CAPT. G. M. FOWLER
Ext. 244 -
AW ARDS AND ADMINISTERS CONTRACTS FOR COMMODITY SECTION 14
REGIONAL OFFICES My W LT. COL. P. 5. BALAS
: - ATION EQUIPMENT
ADMINISTERS CONTRACTS WITH MANUFACTURERS \\_; y, Exl. 346
IN RESPECTIVE AREAS, OCCASIONAL LIMITED - ] AWARDS AND ADMINISTERS CONTRACTS FOR
PROCUREMENT AT REQUEST OF PHILADELPHIA f‘( —\ l‘MISCEI.MI’\J.EOUS ELECTRONIC COMPQNENTS
SIGNAL CORPS PROCUREMENT AGENCY
COMMODITY SECTION 04
- LT. COL. C. J. YOHE COMMODITY SECTION 15
CHICAGO REGIONAL OFFIC?\ NEW YORK REGIONAL OFFICE R [T 6BL Ao, ek
222 W. lackson 5t., Chicogo, fll. 80 Lofayette Street, N.Y.C. & i i 3
- et 3500 _— Woafé"Yf‘-Z;QO S— AWARDS AND ADMINISTERS CONTRACTS FOR ikt -
IT. COL R. M. LOCKHART LT COL E. P. BOYNTON  Exi, 480 : AWARDS AND ADMINISTERS CONTRACTS FOR
JOHN E. NYLIN, Civ. Ass't. A. Long, Civ. Ass™t. Ext. 481 k TESTISQUIEMENT: it tlorted phose ""M)J ELECTRICAL AND LINE SUPPLIES
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Fig’._l: Motorola Handie-Talkie used in air raid test in Chicago while civilian defense
officials and metropolitan and suburban fire chiefs observe emergency operations

Fig. 2: VHF., TRF
receiver unit for
operation on 50
MC. This was
early model of TV
“alerter” for un-
scheduled evenis
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Radio’s

Associate Editor

ADIO and television are destined
to play a very large part in the
safeguarding of life and property in
the United States for a considerable
time. In fact, the present emergency
may actually produce some beneficial
results in accelerating the modifica-
tion of our broadcast system to pro-
vide a source of real mass communi-
cation. For a long time radio has
been regarded solely as a means of
entertainment and its most impor-
tant asset—that of making possible
instantaneous communication to the
whole nation en masse by means of a
loudspeaker has been sadly neg-
lected. The prospect of a telephone
exchange ringing all its subscribers
to alert them for a special message
is somewhat disconcerting, but alert-
ing all, or specific, listeners in the
service area of a station by a single
code transmission would be the sim-
plest thing in the world.

Television’s role in defense ap-
pears to be limited to teaching the
public what to do in emergency—
before the event—and possibly show-
ing specific personal actions required
after it, if there are any television
stations still operating and there is
electric power available to energize
TV receivers. Of course, remote pick-
ups from field equipment would be
invaluable in showing the true ex-
tent of damage, and building public
morale by allaying false rumors of
catastrophic destruction. But it is
upon radio and the coded and spoken
word that the real load would fall.

There are three main categories
into which the radio alerting and
message signalling systems fall.

Naotional: Because of the size of the
United States, it is unlikely that the
whole country would require alerting
for spasmodic enemy action. However,
if invasion from the air were expected
every ares might be alerted to watch
for it, or for saboteurs, etc. Special
government messages and proclama-
tions also would require this nation-
wide hookup. But it seems more prob-
able that most emergencies would be of
regional or local proportions.

Regional: Individual states might
require to proclaim emergencies and
mobilize militia, or declare whole areas
unsafe, etc. Here a regional signalling
system could be provided, delineated
according to defence vegions, state

TELE-TECH ¢ April, 1951
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Job In Civil Defense

'Emergency and warning services provided by radio and TVY in roles of coded alert
transmissions and plain language messages. Manufacturers demonstrate equipment

boundaries, or both. Selective calling to
the services requized, and the organiza-
tions to be alerted, would be accom-
plished by transmission of the code sig-
nal over landlines or radio stations; the
latter would probably be more reliable
since landlines can easily be sabotaged.
The units to be called would have bat-
tery powered receivers, and thus be in-
dependent of any external sources of
power or physical line connection.

Local: This category includes cities
and surrounding areas. There may he
twenty-seven broadcasting stations or
there may be only one in a city. But,
by connection to each one from the
master eivilian defence control room, it
would be possible to transmit the de-
sired alerting code without even the
radio station personnel knowing about
it. Here, the stations would be used to
warn local public services, such as: fire,
police, ambulance, hospitals, ete, to
stand by. Also the three degrees
of warning, YELLOW, RED, AND
WHITE, can be transmitted to such or-
ganizations without continually alarm-
ing the population by frequent YEL-
LOW warnings.

Mobile Services

The number of public service radio
networks is increasing all the time
and involves use of mobile phone
equipment. Already many medium
and large cities (as well as some
small ones*) have installed VHF and
H¥ mobile phone systems for their
municipal services.

In addition to the more obvious
use by such local city departments,
forestry service reports will be in-
valuable in densely wooded areas in
case of firebomb attacks. The indus-
trial and taxi services will provide
mobile addditional units for com-
munication points, and the local co-
ordinator can assign these mobile
stations to damaged, or cut-off areas
to be used for calling for emergency
services required there.

The plans of the civilian defense
organization obviously should not be
laid bare, but the equipment to pro-
vide the various coded signals exists
and is out of the drawing board
stage. In fact, very little develop-
ment work remains to be done. As
long ago as 1941 RCA demonstrated
a civilian warning receiver based on
the use of sub-audible frequencies.

Fig. 4: Frequency
sensitive relay
showing construc-

tion and reed tuning

REED AS SELPARATE
ATTACHMENT BEFORE MOUNTING

FRONT
17144

This is a simple receiver, and em-
ploys common and easily obtainable
parts. Refinements are expected in
the product design stage, and these
will probably take the form of im-
proved selectivity in the frequency
selective relays to provide more chan-
nels in the available range of fre-
guencies,

The most pressing job to be done
now is the decision by the Office of
Civilian Defense regarding which
frequencies are to be assigned to
specific services and whether these

are to be national, regional or lecal

When television was in its infancy
its developers foresaw a need for an
automatic device to call viewers™ at-
tention to special unscheduled events,
since it was not considered practical
to keep a thirty tube television re-
ceiver running continuously in the
hope of some unscheduled event hap-
pening. A simple unit, consisting of
a TRF tuner, was developed, de-
signed to run continuously. If a spe-
cial telecast occurred the unit would
intercept a code signal and switch

Fig. 5: General Electric officials demonstrate two-way radio for civil delense. Left to
right, Neal F. Harmon, G. E. civil defense sales ccordinator. L. W. Goostree. Robert

R. Burton,

Chamberlain, Ellis M. Trefethen,

communications head for Federal Civil Defense Administration, Paul L.
and Roy D. Jordan,

G. E. defense committee
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CIVIL DEFENSE (Continued)

on the television receiver, at the
same time ringing a bell, lighting a
lamp, or in some other way signal-
ling that the viewer should attend
his TV receiver.

Pending decisions by the officials
concerned, final designs have not been
completed; however, the work al-
ready dome during World War II
provides excellent material for the
design of suitable equipment. Follow-
ing are some details of the RCA de-
signed Defense Receiver based on
the original television “Special
Events Alerter.”

Shown in Fig. 2 is the schematic
diagram of the original RCA 50 MC.
TRF receiver with output circuits
for controlling the main television
receiver via a frequency sensitive
reed relay.

In Fig. 3 are shown the circuit de-
tails of the code activated “operator”
unit, This unit will operate with
either the TRF 50 MCV HF receiver,
or with the broadeast frequency re-
ceiver shown in Fig. 6. In each case
a field intensity of 5 mv/m modu-

lated 5% will operate the relays. It
will be noticed that in the 50 mc spe-
cial receiver tubes of high heater
consumption and cost are used,
whereas in the broadcast receiver or-
dinary low cost receiving tubes are
used which reduce operating and
production costs. By using modern
miniature tubes in the VHF receiver,
and modifying the design, more than
one tube function could be combined
inside one envelope, and similar sav-
ings would be obtained.

Use Broadcast Band

It seems more than likely that the
medium frequency broadcast band
will be used for defense communica-
tion rather than VHF, since televi-
sion as such will not require to be
alerted. But in view of the high de-
gree of television viewing in some
cities, it might be advisable to pro-
vide certain key personnel with VHF
attachments for their TV receivers
so that they could be alerted, even if
they were using TV and not radio
at the time of an emergency.

The main purpose for which the
units are designed is to provide a
coded calling system which, through
the medium of a continuously “alive”
receiver, will make it possible to com-
municate with selected group(s) of
defense personnel. The receiver cir-
cuit shown in Fig. 6 is tunable to
any frequency in the broadcast band
by means of a preset control. It
is probable that all broadeast stations
in the area would be connected to the
central defense control board so that
they would all transmit the same
code groups at the same instant.

Although the original simple cir-
cuits operated with a fair degree of
reliability, they were subject to er-
ratic operation caused by random
noise at the carrier frequency and
occasional extra low frequency mod-
ulation. Therefore, a noise limiter
was built into the broadcast band
unit, This consists of a 12 AH 7 GT
stage go arranged that double limit-
ing occurs in the form of plate cur-
rent cutoff, and output voltage limit-
ing. The output is entirely adequate
to operate the frequency selective re-
lay but is much higher than any

(Continued on page 68)

Fig. 6: Circuit diagram of the broadcasf-band super-het. unit with preset tuning, 12AH7 noise discriminator stage. and “RHe-

ceive-Alert” switch to mute speaker when required by reception of a coded signal.
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Conservation of Critical Raw Materials

RCA and Philco describe design changes to effect savings' in TV receiver manufacture

OR the good of the television re-

ceiver industry let us drop the
name “AUSTERITY” model and use
“CONSERVATION" model to desig-
nate television receivers in which a
reduction in critical raw materials
has been made but in which there
hag been no curtailment of perform-
ance.
RCA’s Program

RCA, in presenting its conserva-
tion program to the industry, has is-
sued an interesting and informative
booklet through its Industry Service
Laboratory entitled “Conservation
of Critical Materials.” In this book-
let, using a 17-in. model as a basis,
the following tabulation summarizes
the savings in present production
sets against those anticipated when
electrostatically focused tubes are
employed. Figures are for one mil-
lion sets:

Chart graphically portrays critical metal savings in new Philco TV receiver designs.

each of the five columns are used in present designs. New receiver parts using much less metal are shown on the right.

ALNICO No.5
24% COBALT  Sab ALUMINGM !
1d et NICKEL ]

CAT L

Pounds saved/ Poundssaved/
million sets, million sets,

Present Electrostatic-

Material Production focus tube
Alnico V Speaker
Based on 2.15 oz. mag-
net in 8 in. speaker 72,000 72,000
Alnico V Speaker
Based on 3.16 oz, mag-
net in 12 in. speaker 135,000 135,000
Alnico V Focus Magnet
Based on 5 oz, magnets ............ 310,000
Alnico ¥ Beam Bender 4,400 4,400
Steel in 12 in. Speaker 142,000 142,000
Brass in 12 in. Speaker 50,000 50,000
Zinc in Focus Magnet . ......... 310,000
Steel in Focus Magnet ............ 500,000
Brass in Focus Magnet . ... 22,000
Aluminum-Cup Over
Back of Kinescope 62,000 62,000
Brass in Yolume
Controls 12,200 12,200
Copper-Shorting Band
in Power Transformer 190,000 190,000
Copper Hook-up Wire 47,000 47,000
Copper-Leads on Paper
and Ceramic Capacitors 11,850 11,850
Aluminum Shield 100,000 100,000

In addition, the following metal
savings are in effect In the manufac-
ture of tubes and ferrite magnetic
cores used in the manufacture of one

~ COPPER

3%COPPER:

million TV receivers, 23 tube TV re-
ceiver used as basis:

TV
Savings Ibs. /million/receivers

Material
Nickel
(a} Mickel content in ferrite
cores 12,400
(b) Nickel in receiving
tubes and kinescopes 33,600
Coﬁpcr in receiving tubes and
inescopes 33,000
Tin content in solder - 50

Other more important conserva-
tion steps that have been taken are:
The average receiver contained about
7.5 oz. of Alnico V of which 2.5 oz. is
used in the loudspeaker and 5 0z. in
the focus magnet. Alnico V is com-
posed of 249 cobalt, 149% nickel, 8%
aluminum, 3% copper and 519% iron.
In order fto reduce or eliminate the
use of cobalt, the size of the loud-
speaker magnet has been reduced to
0.75-1 oz. If cobalt continues in crit-
ical short supply it then may become
necessary to return to electromag-

{Continued on page 72)
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Fig. 1: Western Union microwave re-
lay tower located in Washington. D. C.

S in every other type of public
utility from broadcasting to
power distribution, the vacuum tube
has become the wheel horse of pro-
gress in the telegraph industry; and,
as in those parallel applications, its
period of adaptation dates from the
middle 1920s. At that time, tele-
graph technology, having already
sloughed off the shackles which bound
it to dot-dash Morse operation, was
assuming the shiny new harness of
the time-division multiplex and its
mark-space techniques. Along came
new radio techniques in the form of
a-c frequency expansion and subdivi-
sion of the wire transmission spec-
trum—and, teamed in double harness
with the telegraph printer and re-
perforator, they have carried the
burden of telegraph and submarine
cable achievement for 25 years.
Creation of an inter-city micro-
wave radio relay system, a nation-
wide FM carrier telegraph network,
and a system of interconnected major
switching offices throughout the
country, are some of the goals al-
ready reached in the process of vir-
tual rejuvenation of the telegraph
system since the Western Uuion-Pos-
tal Telegraph merger of 1943.

40

Modern Telegraphic

FM carrier fransmission,
factors in providing speed

By IVAN 5. COGGESHALL, General Traffic Manager, International Commau-
nications Dept., Western Union Telegraph Co.,
President of Institute of Radio Engineers, 1951

and ALBERT E. FROST, Assistant Equipment Research Engineer, Develop-
ment and Research Dept., Western Union Tele-
graph Co., 60 Hudson St., New York City

Thrown in for good measure has
been the development of facsimile as
a valuable adjunct to printing tele-
graphy in speeding the pick-up and
delivery of telegrams—one striking
feature being the facsimile-equipped
radio “Telecars” which now roam
Baltimore's streets to test efficiency
and public acceptance. The sub-
merged amplifier for transatlantic
cables, powered from shore, rounds
out a picture of engineering experi-
mentation which in a single company
runs the gamut of spectrum width,
from frequencies lower than a cycle
per second, important to the proper
shaping of cable signals, te 10,000
me¢ on the experimental radio beam.

Electric telegraphy was born of a
crying need for instantaneous com-
munication at a distance and a con-
current intellectual appreciation of
the usefulness of voltaic electricity to
achieve that end. Telegraphy was
the first large scale commercial ap-
plication of man’'s increasing knowl-
edge of phenomena with which he
had toyed for hundreds of years.
Born so early in the history of ap-
plied electricity, perhaps it was on
account of age and ingrained habit
that the telegraph industry seemed
slow, to impatient souls, in adopting
the new tools provided by Pupin and
de Forest. Simple audio-frequency
ac and amplification, however, did
not supply an answer to problems
plaguing the telegraph engineer.
Even if they had, the telegraph fre-
quency spectrum with essential com-
ponents approaching zero frequency,
and prerequisite reliability were far
outside the realm of radio develop-
ments during the teens of this cen-
tury.

In landline telegraphy the key and
sounder reigned until 1915 when
they began to give ground to the
multiplex printing telegraph system
for long haul or trunk service. In
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the twenties the start-stop tele-
printer made its appearance in short
haul service where it at first supple-
mented and later has almost sup-
planted the multiplex.

Submarine Cables

Concerted effort culminating in
the adoption of vacuum tube tech-
nigues in the telegraph industry was
first directed to submarine cables.
Feeble signals received from a trans-
oceanic cable taxed the ingenuity
of engineers to produce sufficiently
sensitive electro-mechanical respon-
sive devices to translate the wander-
ing weaklings Into an intelligible
form. Electronic amplifiers changed
this picture, making it possible to
employ energy-sapping, signal-shap-
ing networks, thus effecting tremen-
dous improvement in signal defini-
tion. The resulting microscopic but
more stable signal could be amplified
to any desired degree for the opera-
tion of rugged electro-mechanical de-
vices.

Signaling speeds of early trans-
atlantic cables were limited to the
order of 6 to 8 ¢cps. Advances in the
principles of loading and the develop-
ment of suitable magnetic materials
resulted in the first loaded transat-
lantic cable in 1924. This cable,
equipped with signal shaping ampli-
fiers, operates at a frequency of 65
¢ps, distributed among five printing
telegraph channels. A second loaded
cable, laid in 1926, has a signaling
frequency of 100 c¢ps utilized by
8 channel time division multiplex
equipment. This cable operates at a
higher speed than those found in
landline telegraphy today, and ex-
ceeds the capability of conventional
relays to repeat signals efficiently.

About this time Dr. A. W, Hull in-
vented the thyratron, and in electrical
comrnunication it was first put to work
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Communication Systems

microwave radio relay and facsimile are important
ier service and increased traffic handling capacity

on submarine cables. Circuits were
developed for using this new tool in-
stead of relays to interpret high speed
signals and also for phase correction
of multiplex distributors. In a high
speed telegraph system the absence of
contact travel time, bounce, and char-
actervistic distortion are important
advantages of the thyratrons over
relays.

The performance of thyratrons on
ocean cable equipment fully justifies
their use at speeds above 70 to 80 ¢ps
where their superiority over relays
becomes marked. Over a period of
mote than 15 vears, they have demon-
strated that they have long life, re-
quire no maintenance, and that fail-
ures are rare. During this extended
period they have made it possible to
operate an overseas circuit at 400
words per minute, 24 hours each day,
month in and month out, stable encugh
to carry the most exacting forms of
teleprinter operations, including the
reperforator system, cipher equip-
ment, and the varioplex. The cable
to which the thyratron equipment is
connected is the fastest and most re-
liable single line of telegraph of any
kind now spanning the Atlantic.

Company’s War Record

Probably the finest compliment
which the Western Union cable engi-
neers could 1eceive came upon the
entry of the United States into World
War 11, when they were called upon
to provide terminal and repeating am-
plifiers and other equipment for cables
in various parts of the world, so that
these cables could be converted to mul-
tiplex printer operation. These cables
included the Army’s Alaska Cable
System and the Commercial Cable
Company’s transatlantic cables. Sig-
nal shaping amplifiers were also sup-
plied to the Commercial Pacific Cable
Company and for the British Pacific
Cables, but these long cables still em-
ploy cable code.

Lessons learned from experience in
dealing with frequency analysis and
filter design in the cable system began
to be applied to the landlines in 1926,
in the form of carrier operation over
transposed metallic pairs. Progress
was gtimulated in 1937 with the adop-
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tion of FM in place of amplitude
modulation. In contrast with carrier
telegraph systems of other major rec-
ord communications companies, West-
ern Union stands alone in employing
frequency modulation in its vast net-
work. Excellent spectrum economy is
realized as well as more freedom from
noise and hias. Experience with thou-
sands of FM telegraph channels has
demonstrated their reliability and
flexibility. While the relative merits
of AM and FM methods for various
conditions of operation have been the
subject of study for years, Western
Union has adopted FM for its nearly
two million miles of such circuits.
Voice frequency bands, either those
derived from Western Union carrier
systems for wire line and radio relay

Fig. 2:

Ivan S. Coggeshall
President.Institute of Radio Engineers, 1551

systems or those leased from A.T.&T.
and the associated companies, have a
bandwidth of approximately 3000 cps.
It has been found expedient to sub-
divide such bands into two subbands
and to operate 8 or 9 telegraph
channels in each subband. To provide
maximum flexibility with minimum

(Left) Modern Desk-Fax Transceiver for substation or patren offices may

ultimately replace telegraph printers (Right) Teletax receiver and Auto-Fax trans-

mitter feor semi-public locations. Note

resemblance of

latter to 1mail postbox

Fig. 3: (Lelt) Telecar in Baltimore is outfitted with facsimile machine which continu-
ously picks messages for delivery off the air. (Right) Interior view of Telecar shows
l. to r. 35 Mc receiver. power supply, relay control panel, and recording amplifier.
Answers lo telegrams are radio-telephoned te central station for retiransmission
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Fig. 4: Subarine telegraph cable routes and connection points between Europe and
North America. Cable between Emden and Azores was severed during World War II
near Le Havre and, after use by U. S. Forces, is now in service for civilian traffic.

Fig. 5: Telelax concentrater for 100 lines.

Fig.8: Carrier terminal equipmentin N.Y.C,

variety in the types of equipment re-
quired, the carrier equipment is built
up of standard units arranged to meet
various conditions. The telegraph
channel terminals are normally as-
sembled in groups of 8. These terminal
sets are wholly electronic, the outgo-
ing carrier being frequency modu-
lated by the telegraph printer or other
transmitting machine, and the incom-
ing carrier being detected and ampli-
fied to a power level sufficient to drive
the printer on the receiving side. De-
signed specifically for single channel
teleprinter service, they are capable
of meeting the three most commonly
required de¢ leg conditions, full du-
plex, half duplex, and carrier termi-
nals tandem connected back to back.
The 8 channels normally comprising
one group of ferminals have mid-
frequencies spaced 150 cps apart with
the lowegt channel centered at 525
and the highest at1575 ¢ps.

This method of operation has two
distinet advantages. Firgt, manufac-
turing and warehousing economies
are effected in that the number of
different types of oscillators, filters,
and discriminators required is only
half that needed under the older pat-
tern where all frequencies required to
fill the voice-band were directly gen-
erated, selected, and detected. Second,
the smaller group of channels is found
a more convenient unit from the
standpoint of traffic routing and dis-
patching, since a large part of the
total network is comprised of feeder
circuits to smaller communities which
can be served by the small group of
channels. This-advantage results in
the extension of subbands from one
system to another by means of sub-
band patches. Patches between com-
plete bands, without separation into
subbands, are also employed.

Voice-bands over which the chan-
nels are operated are derived from a
number of sources as dictated by cir-
cumstances. Still, to the telegraph
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channels all voice-bands appear as two
unidirectional paths (four-wire cir-
cuits) whether the ultimate trans-
mission medium be a two-wire or a
four-wire high-frequency carrier or a
radio relay system. Commonly-used
transmission mediums are Western
Union’s own two-wire and four-wire
carrier systems, which range in ca-
pacity from one subband in either di-
rection using a top frequency of 3-KC
to the 150-KC radio relay system
which handles 64 subband groups.

The full capacity of the voice band
is, of course, not realized when its
load is only two groups of eight chan-
nels each. On many circuits where
the traffic demands, a fotal of twenty
channels are operated in the voice-
band by the expedient of assigning
the frequency spectrum. Two addi-
tional channels are secured by adding
the 375-cycle “J” channel to each
group. If need be, the 19th and 20th
channels, the “K” and “L”, are added,
completely filling the space left as a
guard band between the subband fil-
ters. These channel allocations are
1725 and 1875 cps, respectively, main-
taining the 150-cycle separation pat-
tern. :

Operating performance is measured
in terms of circuit margin and con-
tinuity of service. Distortion losses
due to filters and electronic equipment
are extremely small. When a tele-
printer circuit is operated through
one carrier section the range obtained
is practically a short-circuit range.
Where two or more carrier sections
are operated in tandem, the operating
range decreases slightly with each
added section. Whenever more than
7 or 8 tandem sections are involved
in a given cireuit, intermediate re-
generative repeaters are provided to
reduce the net loss.

There has been a tremendous de-
crease in lost time with carrier oper-
ation in comparison with grounded
circuit operation. This is attributable
to several major factors, including the
prevalent use of cable circuits which
are less subject to failure than open
wire lines formerly employed. Line-
ups necessitated by balance changes
due to variable weather conditions are
practically eliminated. Earth currents
which affect grounded circuits have
little or no effect on carrier circuits.

One of the most revolutionary ad-
vances in telegraph engineering is the
application of shf radio methods to
the transmission of Western Union
messages. Radio beam telegraphy be-
tween New York and Philadelphia,
and over a triangular path connecting
New York, Washington, and Pitts-
burgh, is a fact and sites have been

(Continved on page 89)
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Color-TV

Progress

Tube makers given instructions for manufacture

of developmental three-qun tri-color kinescope

LTHOUGH color-television has
been generally “put on the shelf”
for the duration of the National
Emergency, important advances and
refinements in c¢olor-tube construc-
tion and circuitry have already heen
completed gince the last Washington
showing, Dec. 6. In fact, as one en-
gineer put it, “the progress to date
since Dec. 6, has been substantially
as great as wag the color-TV prog-
ress made between the April and
December demonstrations at the cap-
ital city.”

Color quality is now still better,
and detail of picture has advanced to
that of the finest color-printing job.
Receiver controls are simplified, and
sef operation has been so stabilized
that a 10-minute warm-up period is
now ample.

New Phosphors

Abandoning natural phosphors, ar-
tificial phosphors are now used ex-
clusively since these can be com-
pounded with far greater color ac-
curacy. The reds are now bright
enough to be used without filters, by
adjusting electrical levels for the
reds, in comparison with those of the
green and blue phosphors. There is
also promise of new red phosphors
which will permit balanced color
effects with uniform electrical levels
for all three phosphors.

Work on larger color tubes is also
going ahead, and the prespect is that
for the larger tubes, construction
difficulties will be less rather than
greater, as the physical scale of the
holes and phosphor dots increases.

Early in March, the 30 or more
RCA tube licensees were sent in-
struction bulletins on the manufac-
ture of developmental three-gun tri-
color kinescopes. This was a routine
mailing supplementing the earlier in-
formation bulletins and the inspec-
tion visits provided for receiver li-
censees.

Nickel Aperture Mask

In the process described in the
bulletin (which attracted consider-
able newspaper speculation) a sheet
of thin copper-nickel alloy about
1/250 inch in thickness, is first etched
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Compatible Color-TY

Advances since Washington showing,
Dec. 6, equivalent to April-December
progress

Receiver control and sfability improved
New red phosphors give promise

Process patterns phosphor-dot screen from
own aperture mask

Magnetic shielding of local fields

with the array of 0.009 inch holes,
centered at the apexes of 0.023-inch
equilateral triangles. Photo-engrav-
ing processes are used to etch the
200,000 small holes in the aperture
mask.

By “hot-mounting” the aperture
sheet on the heavy spacer frame,
with clamps and screws, this copper-
nickel sheet cools into a taut condi-
tion, like a drum head.

Placed in a “light-house” printing
frame over a kodalith photographic
plate (spaced at a position corre-
sponding to the future phosphor-
sereen) light is projected through
the apertures-mask from a Western
Union concentrated arc light located
at a position corresponding to one
of the future electron guns (usual-
ly the blue). Thus images of the
apertures are projected on the Ko-
dalith plate at the positions of the
future blue phosphor dots.

Preparing Stencil Pattern

Next this Kodalith plate is used to
make a gelatin-stencil printing pat-
tern. Paper-backed pigmented gela-
tin is sensitized in dichromate solu-
tion and while still moist, is given
contact exposure with the Kodalith
plate. In this way, a mesh-supported
gelatin stencil is produced.

This stencil is then aligned on the
glass face-plate and a quantity of
blue-phosphor paste is squeegeed
across the stencil, forcing the phos-
phor through the stencil apertures
onto the glass to form the “blue-dot”
pattern. Proper viscosity of phos-
phor is required to permit flow and
to produce round dots of accurate
size.

After the blue dots have thus been
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printed, the stencil must he cleaned
and then replaced in its orginal posi-
tion but accurately shifted by the
0.023 inch between differing color
dots. After completing the red-phos-
phor printing, the cleaning, replace-
ment and shifting process (at a 60-
deg. angle) is again repeated for the
green phosphor dots. It has further
been found desirable to build up the
phosphor dots by successive print-
ings two or three times, again in
color rotation (that is, nine or more
squeegee printings in all).

After being printed, the phosphor-
dot plate is baked in the open to burn
out the binder, and the plate is then
sprayed with a solution of potassium
silicate, bonding the phosphors to
the glass. After this, the screen is
filmed, aluminized and rebaked.

Cover Plate Assembly

The screen assembly with its
spacer frame is then mounted on the
supporting metal cone attached to
the tube body which carries the gun
mount. This body cone also encloses
a magnetic lining cone which gerves
as a magnetic shield against local
magnetic fields that might produce
electron-beam shifts and hence color
distortions in parts of the picture.
After the operative tube parts have
been thus accurately assembled and
aligned, the metal-framed glass front
cap is then welded on and the tube
exhausted.

In the developmental tubes now
being constructed, it should be noted
that each phosphor-dot screen is
made from its own aperture plate as
a matrix, although later it is ex-
pected that production-line methods
will employ standard matrices.

Supreme Court
Studies Color-TV

The United States Supreme Court
early in March announced it would
grant a hearing in the FCC-CBS-
RCA color-television controversy and
set March 26th as the date for argu-
ment.

Lawyers have commented that
since the Supreme Court could have
refused to take the case if it felt
that the decision by the lower court
was unquestionably correct, the ac-
tion of the nation’s highest tribunal
in now taking on the color-TV case,
suggests it may want to hand down
its own and different final decision
in the controversy. Also, the fact
that the Supreme Court, pending its
decision, specifically continued the
injunction against commercial op-
eration of CBS color-TV, is regarded
as significant. :
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New Radio-TV and Communications

Exhibitors report that the items shown here are being displayed for the first time.

Potentiometer

Tec meet the exceptionally
chanical and electvical

rigid me-
specifications, a
tooled

new potentiometer was designed,

and produced in limited guantities. as a
special number. The tapered winding is
held to a tolerance of plus/minus 11 %
linearity as measured at ten test points.
Mechanical teolerances are held as close
as plus/minus 0.00025 inch. The unil
must operate dependalbly over extreme
ranges of temperature, humidity and al-
titude or barometric pressure, and under
severe vibration. It is treated to meet
fungus and corrosive conditions. The
body of this special control is moulded
in yellow low-loss bakelite. Positive low-
loss conductivity is assured by the silver
contact carried by the ring-shaped slider
which rides the winding as well as the
contact rail. A slip-on black plastic cap
protects the control mechanism.—Claro-
stat Manufacturing Co.,, Dover. N, H.—
TELIE-TECF

Slotied Sections

A single precision carriage (-hp- S00B)
waveguide
sections

sec-
covering Llhe

mounts either =slotted
tions or coaxial

fregquency range from 4.0 to 12.4 Mc. "I'his
results in maximuam fAexibility and mini-
mum cosf for complete freguency cover-
age. The carriage travels on a new 3-
point, ball-bearing suspension system:
and waveguide or coaxial slotted sections
may be quickly interchanged.—Hewlett-
Packard Co., 395 P'age DMill Road, Palo
Alto, Cal—TELE-TECH

Capacitors

Extra-severe-service requirements in
subminiature volume are wmet by the
type P123ZG Aerolite capacitors. The
marked size reduction js attained pri-

44

marily by the melallized-puper section
which is Hyvol K or M impregnated and
placed in a non-magnetic hermmetically-
sealed metal case with vitrified ceramic
terminal seals. Operating temperatures
range from —>35°C, to +50°C, without
derating. and again at ambient tempera-
tures up to 95°C. with voltage derating.

Power factor is less than 1% swhen
measured at ov referred to at a fre-
quency of 1 IKC and an ambient tem-

perature of 25°C. Other specifications
are likewise exceptional in iterms of
extra-severe-service applications. Type
P123%2G Aerolites are available in 200,
400 and 600 v.de, and capacitance values
of 0005 to 2.0 mfd. Dimensions range
trom .175 in. dia. by 7/16 in. long, up to
670 in. dia. by 27%/32 in. long. These
bare metal-can units may also be bad
with plastic insulating sleeves, adding
062 in. to the diameter and 1/16 in. to
length. — Acrovox Corp.. New DBedford,
Mass.—TELE-TECH

Universal Chassis

Tao meet a variety of requirements for
compact electronic assemblies, a stand-
adapt-

ard chassis has heen developed,

:
o

with servo mechanisms,
dip-fAop circuits, analog com-
Eight to ten
used. The

able for use

pulse and
puters and similar devices.
sub-miniature tubes can be
complete assembly mounts in a metal
cage filled with a special potling com-
pound. This provides mechanical support
for the components, ample heat dissipa-
tion and protection from tropical or arc-
tic conditions. TPlug-in base permits in-
stant replacement of asseinbly when nec-
cssary. — Avion Instrument Corp., 121
LLast 23th $t, New York 10, N, Y.—
TELE-TECH

Germanium Photodiode

The type 1N77 is a germanium photo-
diode, the reverse resistance of which is
changed by the incidence of light. It is a
point contact device employing a sharp-
ly-pointed tungsten whisker firmly seated
against a slab of polished germanium.
This arrangement, as in most other ger-
manium diodes, permits easy forward
floww of electrons from the germanium
to the whisker (cathode to anode) and
impedes the reverse fow of electrons
from the whisker to the germanium
{anode to cathode). It is this reverse re-
sistance which in the Type 1IN77 has been
made especially sensitive to infra-red
and visible radiations. 'he construction
of the IN77 in a small, transparent cylin-
drical body facilitates the application of
light to the sensitive area. The small
size of the INT7, only .080 in. diameter,
recommends its use wherever space is
limited.—Sv¥Ilvanin Electric Produets, Inc.,
1740 Broadway, New York 19, N. Y,—
TELE-TECH
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Transmission Line

Prodelin one-piece “Air-Tite” couplings
are quickly and easily field assemhled

with only a single set of tools which are

supplied. Insulating structures are
unigque in performance and degigned for
optimum operation. "Prodelin” is serv-
ing in the largest operating microwave
systems with complete satisfaction, both
in military and commercial services. up
to 3,500 MC with VEWR values of 1.1 or
better. These transmission lines are de-
signed to meet various communication
requirements, under normal or extremes
of temperature.—Product Development
Co.. Inc.,, Arlington, N, J—TELE-TECH

Mirroscope
The objectives behind the design of the

Model 476 were lo eliminate certain in-
herent disadvantages found in the con-

—~mirrae

-
0
2
&

ventional {ype ot oscillograph. By use of
the Mirroscope princple the 5 in. cathoede
ray (ube is mounted in a vertical posi-
tion. This construction reduces bench
space requirements to an area of only
% x 8 in. thereby permitting better con-
centration of associated equipment for
any type of test procedure. The cathode
ray image is reflected from a high grade
mirror mounted in the adjustable cover
at the lop of the cabinet, thus the view-
ing surface is hrought near eye levetl
when the instrument is used on benches
0f normal height. The mirror angtle is
quickly and easily adjusted to any posi-
tion of Lhe operator. The cover with in-
tegral side wings form an effective shield
against external light sources or may be
closed down for protection of the tube
and mirror when the instrument is not in
use. The upright construction permits
Iocation of controls and connections for
maximum convenience and allows for in-
ternal cathode ray tube connections at
the front of the panel instead of the rear.
—SImpson Electric Co., 5200 West Kinzle
$t.. Chieago, III.-TELE-TECH
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Products at IRE Show

Largest volume of new equipment in test instrument and component manufacturing fields.

Intermodulation Meter
Modedl 31 inlermodulation meter

ts of (wo principal sections: a

signal generator and an analyzer.

can-
Lest
with

for
pro-

@ built-in
hoth units.
«duces the mi

providing power
section

supply
The generator
ced low-frequency and high-
frequency signal reguired for intermod-

ulation testing., Voltage from the power
transformer provides the low-frequency:
the high-freguency is supplied by an

L-C oscillator.  These two frequencies
are then mixed and applicd across an
output potentiometer. the voltage being

adequate to directly test most amplifiers.
The analyzer section receives the mixed

signal from the apparatus under test,
removes the low-frequency test signal,
then amplifies and rectifies the remain-
ing high-frequency carrier. The output

of the rectifier is passed through a low-
pass filter to remove the high-frequency
carrier, leaving only the frequency com-
ponent resulting from intermodulation in
the equipment under test. A direct-read-
ing meter contained in the analyzer sec-
tion jndicates the percentage of inter-
modutation and measures the input volt-
age 10 the analyzer. — Mensurements
Corp., Boonton, N. J—TELE-TECH

Rotary Stepping Switch

The type 44 rotary stepping switeh is
0 small that equipped with three 10-
voint bank levels, 2 interrupter springs

anad the maximum number of off-normatl

springs, it mounts in the space of one

Automatic Electric “right relay.” Each
bank level has a corresponding wiper
level, and the entire wiper assembly is

driven by a ratchet wheel with 33 teeth.
This provides 10 on-the-bank positions
followed by 1 off-the-bank position for
each one-third revolution of the wiper
assembly. By proper wiper arrangement,
contact bank levels can be used singly
for 1-point operation; in pairs for 20-
point operation; or in groups of three for
30-point operation.—Automatic Elecetric
Co., 1033 Van Buren St., Chieago 7, IlL
TELE-TECH

Transmitting Tubes

Type AX-9%06R /6078 is said to be the
world's highest power air-cooled tube
with a plate dissipation of 45 kw and a
weight of only 66 lbs, The remarkably
high ratio_of plate dissipation to weight
is obtained by virtue of the fact that the
tube employs new, high efficiency radi-
ator fins and a unique air low changer.
High velocity air is diverted in the as-
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sembly into a number of parallel paths,
thug minimizing the total pressure. De-
signed for high power transmitter and
industrial applications, the triode pro-
duces an cutput of 108 lkw at 15 MC and
i intended for operation up to a maxi-
mum freguency ot 30 MC. The maximum
plate voltage is 13,500 v. and m imum
v.aate current is 12 amps. Type AX-4906/

G077 is the walter-cooled version of the
ahove and has an available plate dissi-
pation of 100 kaw

Type AN-wI07/6077 is a high frequency.
water-cooled tetrode especially suitable
for the final stage TV transmicters. The
tuhe may be employved up to a maximum
frequency ol 220 MC, and has a maxi-
mum plate dissipation of 3 Kw, maxi-
mum plate voltage of 5 KV and a maxi-

mum plate current of 1.1 amps. the
sereen grid terminates in a kovar disc
seul which =hortens the path from the

eXternal connection to the active part of
the grid. Type AXIFOTR/6076 is the aivr-
cooled version of the wubove.

The AN-49908/8479 jis a radiation cooled
tetrode for communications applications.
A powdered glass base is uscd which
makes for excellent cooling since it elim-
inates the necessity of an additional ex-
ternal base. This tube operates at a
maximum frequency of 78 JMC and has a
maximum plate digsipation of 500 watts.
Tor class C telegraphy it is vated at 1750
watts plate output with 10 watts driving
power at 5 AIC. The maximum plate
voltage is 3000 volts and maximum plate
current is 800 ma.—Amperex LKlectronie
Corp., 25 Washington St., Brooklsn, N.Y.
—TELE-TECH

Winding Machines

The Boesch high speed toroidal wind-
ing machines are offered in Hoth a com-
pletety automatic and a hand operated
assembly. These machines wind from #42
through #20 gauge wire on a wide va-
riety of core sizes. The automatic winder
has a nominal winding speed of 1150
rpm. These machines and their various
features are patented or in the process
of patenting by Western Electric co.,
Inc. — Boexch Manufacturing Co.. Ine,,
Danbury, Conn.—TELE-TECH.

Vibration Iselators

Designed specifically to ac 1 awircraft

and electronic engineers with shock and
problems

vibration in high-speed. high-

altitude flight. thege shock and vibration
isolators were developed from a research
program begun in 1946. Operation under
unusual Aight conditions is made pos-
sible by a completely metallic construc-
tion; metal springs handle large static
deflections without perceptible drift, and
highly compressible, resilient, knittead
wire pads provide vibration damping.
The mounts contain no organic materials
subject to adverse temperature influence.
These All Metel Barrymounts are unit
mountings, interchangeable with = air-
damped and other isclators now in use.
The unit mount is 23% in square and
1-18/64 in. high, under minimum rated
load. The four mounting holes are on
1-15/16 in. centers.—Barry Corp., 7008
Plell;:l_-i[lllf St., Watertown, Mass.—TRLE-
C
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Capacitors
New ways of
metal-encased

mounting
paper

subminiature
capacitors as well

As a complete line of subminiature 125°C.
have heen developed,

capaeiiors Avail-

able as standard for the first time are
hermetically-se¢aled tiny threaded-neck,
side-=tud and end-stud capacitors as well
as vertical and horvizontal bracket mount-
ing units., These new mounting arrange-
ments are intended to help equipment
designers overcome vibration and shock
prohlems encountered when mounting
capacitors by wire leads in military gear.
The 125°C. continuous operating tem-
perature capacitors use Vitamin @,
Sprague's exclusive organic polymer ca-
pacitor impregnant. These subminiature

units are avaijlable in voltage ratings
from 100 to 1.000 wolts de¢ in both in-
serted tab and extended foil construc-
tions. — Sprague Electrice Co., Nortlh
Adams, Mass.— TELR-TECH
Capacitor

The new JTFD trimmer capaciter pro-

vides the minimum capacities needed for
exceplionally accurate and stable elec-

! Tubular
courinually

tronic adjustments.
it delivers uniform change
of capacitance in relation to rotation.
Smooth, precise setting can be made and
maintained without backlash or disturb-
ance from severe vibrations. Thread wear
is automatically taken up. Extremely
compact, it is only 1-in, long.—JED Man-
utacturing Co, 8101 18th Ave.,, Brooklym
4 N. Y. —TELL-TECH

in design.,

Rare Gases

Linde M.E.C. is the new designation
For five rare gases: helium, neon, argon,
krypton, and xenon, which go into vari-
ous electrunic devices and radiation de-
tectors. M.S.C. mean$ that the gases are
mass spectrometer checked for purity.
This, the most accurate check possible,
assures gases of uniform high purity.
and with rare gases, purity and quality
are synonymous. Wlen specified, Linde
will provide a statement of purity show-
ing the concentrations of all gases pres-
ent.—Linde Air Products Co. 30 Eust
4Znd St., New York, N. Y.—TELE-TECH
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IRE NEW PRODUCTS (Continued)

Oscillograph

The new type 293 oscillograph offers
a wholly new approach to the problem
impulse test recording.

of high-voltage

It is supplied as a complete recording
and indicating instrument, consisting of
the cathode-ray tube with its high-volt-
age power supplies, input attenuators,
sweep circuits, a trigger generator for
initiating extermal circuits, provision of
calibration of both time and amplitude,
and the power supply which provides
for the operation of these circuits., Also
included is a specially designed camera,
by means of which test waves may be
conveniently recorded. To facilitate the
recording of the extremely high writing
rates found in impulse-testwaves, a spe-
cial high-voltage cathode-ray tube (Type
K1068P11) has heen developed tor use
in the 293. Vertical deflection-signal at-
tenuation: 10 steps of attenuation per-
mit control of signal amplitude in incre-
ments of 10% of unattenuated value.
Frequency response is independent of
attenuator setting. Accuracy for any
step, 1% maximum. Horizontal deflec-
tion-signal attenuation: 10 steps of at-
tenuation permit control of signal am-
plitude in increments of 10% of unat-
tenuated value. Frequency response In-
dependent of attenuator setting. Accu-
racy for any step, 1% maximum. Fre-
quency Response: essentially uniform
from dec to 25 MC per second.—Allen B.
Pu Mont Laborntories, Inc., Clifton, N. J.
—TELE-TECH

Telephone Type Jack

A new long frame type Jack, most
commonly referred to as a telephone
jack, has been designed especially for

high quality communication equipment,
and to meet the exacting specifications
of the armed services. Known as “T-Jax”
it has a rugged steel frame, produced in
specially designed dies. The springs are
produced in dies of Switcheraft design
and are made of a special alloy of nickel
silver insuring maximum spring life and
eorrosion resistance. Fine silver contacts
are standard in switching circuits; pal-
ladlum cross bar contacts are also avail-

able. Insulation is in accordance with
military standards.—Switchceraft Inec,
1328 N. Halsted St., Chicago 22, XL

TELE-TECH
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Plug-In Chassis

A new basic chasgis design Tor plug-in
construction has been developed. It is
ideally suited to mass production meth-

ods, In fabrication, the work proceeds
as a flat piece as it is sheared and
blanked, and, since the operations are
principally benching, the work moves
to plating or painting and assembly
with little or no lost effort. Circuits and
components ¢an be wired and assembled
as Sub-assemblies. The completed as-
sembly is a neat and officient plug-in,
slide-in unit. Mounted in a cabinet or
panel rack in horizontal or vertical suc-
cession, chassis elements are always in-
stantly accessible for check, service, or
replacement.—Alden Products Co., 177 N.
Main St., Brockton, Mass.—TELE-TECH

3=-Speed Phono

A new three-speed phonograph re-
placement unit has been developed which
plays all three speeds of records and all

three sizes automatically, It has a rec-
ord push-off shelf position for each of
the three record diameters and an auto-
matic needle set-down point controlled
by the position of the push-off shelf. On
this unit, Model 106-1, a muting switch
silences the radio or amplifier during
the record change.—Webster Chicago
Corp., 5626 Bloomingdale Ave. Chicago,
I1,—TELE-TECH

Time Interval Heter

The Rerkeley Time Interval Meter
Model 500 provides a dlrect indication of
elapsed time between any two events in
the range of 0.0001 to 1.0000 seconds. The
accuracy of measurement is *=0.0001. Any
occurrences that can be translated into
changing electrical wvoltages may be
tirmed. The timing may be started and
stopped by independent voltages. By the
use of photocell attachments, the dura-
tion of a llght flash or the dnterval be-
tween two light flashes may be timed.
The pelarity and amplitude of the con-
trol voltages may be selected, by means
of toggle switches, so that the unit may
be started and stopped by either a posi-
tive or negative voltage. The amplitude
of the start or stop voltage may be se-
lected so that the unit will operate to
any desired position on a voltage wave,
ignoring all changes of lower amplitude.
—Berkeley Scientific Corp., 2200 Wright
Ave.,, Richmond, Calif.—TELE-TECH

REPORTS

on Additional Equipment and
Components Being Exhibited
Appear on Pages 56 and 66
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Tape Recorder

The R5PM Magnetic Tape ‘Recorder
has an exceptionally low flutter char-
acteristic being in

the order of .05%

" ¥ g ]

peak, This extremely accurate tape mo-
tion has been achieved by the utilization
of a tight loop or drive, common in the
motion picture recording industry, but
exclusive with Rangertone with regard
to sprocketless quarter inch magnetic
tape. A double rubber roller drive cap-
stan grips the tape on both sides of the
loop so as to effectively isclate any vari-
ations introduced by the take-up and re-
wind motors and thus eliminating the
primary source of low frequency flutter.
A. four-pound, four-in. diameter flywheel
has been inserted within the loop be-
tween the record and playback heads
where it is always most effective. Flut-
ter introduced by the synchronous tape
drive motor or by friction of the tape as
it moves across the heads is eliminated
by this high Q fiywheel system.—Ranger-~
tone Ine., 73 Winthrop §t., Newark 4,
N. J.—TELE-TECH

Capacitor Analyzer

A new laboratory-type capacitor an-
alyzer meets the need for a highly accu-
rate, wide-range, direct-reading measur-

L i

ing dinstrument capable of determining
the essential characteristics of capaci-
tors. This instrument will determine
capacitance values between 5 mmfd and
12,000 mfd; insulation resistance from
1.1 to 12,000 megohms; also leakage cur-
rent, dielectric strength, and percentage
power factor. A divided panel carrying
an outline of the operating instructions
makes it readily possible to use the in-
strument without reference to an in-
struction book. It operates on 110 volts,
60-cycle alternating current.—Shallcross
Manufacturing Co., Callingdale, Pa.-—
TELE-TECH

Selenium Rectifier

Two miniature selenum rectifiers have
been developed whlch are ideally suited
in size and rating. -They are: no, 8J1

o

rated at 65 Ma. and no. 8Y1 measuring
only % in. square and rated at 20 Ma.,
130 volts. While these rectifiers are de-
signed to meet television needs, engi-
neers will find many applications for
them in other electronic clrcuits. Other
bias type rectiflers rated up to 260 volts
are also available.—Radio Receptor Co.,
Ine¢., 251 W. 19th §t., New York 11, N. Y.
—TELE-TECH
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Glow Modulator Tubes

The Glow Modulator Tubes, tubes
1B59/R1130B and R1131C are cold cath-
ode light mmodulating tubes, wliose par-
ticular value lies in an essentijally linear
relationship between light output and
current. A hollow or crater-type cathode
provides high ionization density and a
narrow light beam which is particularly
useful in many applications. [n picture
transmission applications, the tube serves
as a modulated light source in the re-
ceiver unit. The picturce to be trans-
mitted is scanned by a beam of light.
The light reflections froin the surface of
the picture are picked up by a photo
tube which converts them to current
variations. This varying current is fted
in the receiver to the glow modulator
tube which, in turn, vcconverts it to
light. By synchronized scanning, the
glow modulator tube light beam repro-
duces the original picture on a photo-
sensitive paper or film. By virtue of its
highly actinic light, high frequency ca-
pabilities, and directional characteristics,
the glow modulator tube has found nu-
merous other applications. It can be used
as a light source for oscillograph timing
markers, stroboscopes, seismograph re-
corders and photo-electric counters.—8yl-
vania Electric Products, Inc., 1740 Brond-
way, New York 19, N. Y.—TELE-TECH

Tape Recorders

A new line of magnetic tape recorders
feature dual-speed, dual-track operation
in./sec.

at 3.79 and 7.50 Frequency re-

sponses are: $0-8500% 3 DB fast forward
speed; 80-3000 cps =3 DB at slow speed.

Recording times are: two hours dual-
track; one hour single track at 3.7
in./sec.,, one hour dual-track, one-half

hour single track at 7.50 in./sec. Speed
change is accoinplished by push-botton
operation which permits instantaneous
speed change at any position on the
tape. Separate amplifier equalization is
provided for each speed. Units are avail-
able with or without built-in superhet-
rodyne AM tuner.—Mark Simpson Manu-
facturing Co.,, Ine., 32-28 Forty-ninth St
Long Island Clty, N. Y.-TELE-TECH

Power and Test Equipment

Type SC¢L-aA universal klystron power
supply has been redesigned to energize
a large variety of klystrons, Beam volt-
ages from 300 to 3600 volts are now
available, together with the reflector,
grid, and modulation supplies which were
previously offered. Type 627 broadband
coaxial bolometer mount is available for
the accurate measurement of absoluce
r-f power levels between 20 and 10,000
MC when used with the type 650 univer-
sal power bridge. Type 142 series of fixed

TELE-TECH -+ April. 1951

coaxial pads covers the frequency range
of 9 to 1000 MC and are available in s&v-
eral different values of attenuation from
3 Lo 20 ab., They arve bilaterally matched
and offer nearly constant attenuation
over the specified rrequency range. Type
378-A precision frequency meter (illus-
trated) is one of a series ot similar units
covering the frequency range from 550
to 3850 MC. Both reaction and transmis-

sion types are offered. Type 143 high
power c¢oaxial pad is rated at a maxi-
mum input of five watts of average

power. In conjunction with other similar
units. the entire spectrum {frowm dc to
10,000 MC is covercd.—Peolytechnic Re-
search & Development Co. Inc., 202 Til-
lary St., rooklyn 1, N. Y.—TELE-TIECH.

Hermetic Seal Miniatures

innovations in her-
widely accepted

These minjiature
metic seals have been

by the armed services for vital compo-
They are the only seals that can

nents.

be hot-tin dipped at 525° F. for easy as-
sembly soldering, for a strain and fissure-
free sealed part with resistance of over

10,000 megohms. They will withstand
sub-zero conditions, swamp test, tem-
perature cycling, high vacuum, high

pressure and salt water immersion and
spray.—Hermetic Seal Products Co., 29
31 &. Gth St., Newark 7, N. Y.—~TELE-
TECH

Rectangular Kinescope
Type 17GP4 is a new, 17-in. rectangu-

lar picture tube which requires no focus-
ing magnet with resultant important

Featuring
an elec-

in critical materials.

it uses
tron gun of improved design to provide
good uniformity of focus over the entire

savings
electrostatic focusing,

picture area. Furthermore, focus is
maintained automatically with variation
in line voltage and with adjustment of
picture brightness. Need tor alignment
of a focusing magnet is elimninated and
therefore tube installation and adjust-
ment tor optimum performance are sim-
plified. Because the electron gun is de-
signed so that the focusing electrode
takes negligible current, the voltage for
the focusing electrode can be provided
easily and cconomically. Employing mag-
netic deflection, the 17GP4 has a diago-
nal deflection angle of 70° and a hori-
zontal deflection angle of 66°.—Radio
Corporation of Ameriea, RCA Victor Di-
vision, Tube Dept., Harrison, N. J.—
TELE-TECH
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Relays

Bulletin 401 AC voltage sensitive re-
lavs are intended for use in circults
where a close voltage differential be-

and drop-out is

relay-pick-up !
needed. A typical application is protect-

tween

ing otors up lo 2 hp against damage
caused by low line wvoltages. Bulletin
401 relays consist essentially of an :in-
sulating base on which are mounted a
power type Bulletin 103 or 130 ac mag-
netic relay, with S.P. N.O. contacts aud a
small saturable reactor. The relay coil
and reactor are connected in series. Be-
cause the reactor imparts non-linear
characteristics to the relay circuit, slight
voltage changes across the series com-
bination result in wide current vari-
ations required for close differential op-
eration. Uulike ordinary voliage sensi-
tive relays, Bulletin 401 relays are chat-
ter-free and are capable of switching
relatively large amounts of power.—
Ward Leonard Eleetric Co.,, Mount Ver-
non, N. Y.—TELE-TECH

Servoscope

The Servoscope is a precision analyzer
for measuring the response of servo-
mechanism systems and components to

low

modulated carrier or
frequency ac signals over a continuously
variable frequency range of .1 to 20 cps.

sinusoidally

This instrument, in conjunction with a
cathode ray oscilloscope, may be used
to measure the relative amplitude and
phase angle of any ac or dc servo sSys-
tem, servo component, automatic control
or regulator. Primarily developed for
the design of feedback control systems,
the instrument may also be used as a
stable generator of low frequency sine
and square waves. ac carrier frequencies
of 50 to 800 ¢ps are accepted to produce
sinusc¢idally modulated suppressed car-
rier signals.—Servo Corporation of Amer-
ien, 20-20 Jericho Turnpike, New Hyde
Park, N. Y.—TELE-TECH

Terminal Blocks

The standard Kulka line of barrier
type terminal blecks is made in four
sizes and in several styles of molded
Bakelite having a high tensile strength,
and with the barriers designed fairly
high and running around edge of block
to the base. This assures elimination of
short circuits and leakage between ter-
minals. All terminal blocks can be fur-
iished in the following materials made
in accordance with Army-Navy specifica-
tions JAN-P-14—MTS-E-1, MTS-E-3, MTS
E-4, MTS-G-2, MTS-G-3. Terminals and
binder screws are of brass, heavily
nickel-plated and binder heads are large
to facilitate conneeting. Lugs are of
of brass, and hot-tinned for guick solder-
ing. Mounting holes are provided at each
end of block. Fiber marker strips are
avaitable for use in designating termi-
nals and a special service is provided to
imprint reqguirements in several sizes
and styles.—Kulkn Eleetrie Mig. Co.,
Inc., Mount Vernon, N. Y. TELE-TECH

47


www.americanradiohistory.com

IV Receiver Operation with

A review of r-f, i-f deflection circuit design problems encountered when transformerless
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Fig. 1: Undesirable feedback with capacity bypass of B— to

chassis

By EDWARD S. WHITE, Assistant Chief of Advanced Development
Air King Products Co., 160—53 St.. Brooklyn, N. Y.

NTIL recently, the overwhelming

majority of television receivers
produced have employed transformer
power supplies with the chassis
proper serving as a natural ground-
ing plane for all cireuits, With this
obvious reference plane determined,
design considerations have become
fairly well defined. However, short-
ages of metal as well as potential
cost reductions have impelled manu-
facturers to consider television re-
ceiver operation without power
transformers.

Selenium rectifiers, employed in
conventional doubler or tripler cir-
cuits, are capable of supplying the
necessary de voltages. Doubler cir-
cuits, delivering a well filtered plus
250 volts, are adequate for proper
operation of 70° deflection angle
kinescopes with conventional deflec-
tion circuits. Design problems arise,
however, when the use of a “float-
ing” B minus bus is considered.

A great deal of highly definitive
work has been done on the subject
of feedback analysis.%? The attempt
has been made in this paper to ap-
ply these established fundamentals
towards a precise statement and so-
lution of these problems.

Whereas the chassis proper, hav-
ing considerable metallic dimensions,
approximates a true zero impedance
plane with its attendant shielding
properties, a B minus bus presents

48

neither of these advantages. The use
of capacitance bypassing of B minus
to chassis proper to hold the B minus
bus to chassis potential is almost im-
perative to prevent the bus from
acting as a source of i-f frequency
radiation. The inherent disadvan-
tage of this approach is illustrated
in Fig. 1.

Fig. 1 shows the first two stages
of the picture i-f channel with a
floating B minus bypassed to chassis
through C. Since the maximum i-f
currrents which flow are those which

Fig. 2: Undesirable hum coupling through common B— return

circulate around the resonant tank
circuits, the circulating current flow-
ing through L and C, tends to set
up a potential difference along the
B minus line, parts of which are
impressed across the grid-cathode
electrodes of both tubes resulting in
undesirable feedback effects. Only
one such feedback path is shown in
this simplified figure; in actual
practice, the number and location of
the feedback paths may be much
more complex. Since the i-f chassis
currents of all the i-f amplifier tubes
flow back to the B minus bus through
the indivdual capacitor point by-
passes, heavy concentrations of cur-
rent may be built up in the imme-
diate vicinity of these bypasses.
The wvarious design problems in-
herent in the use of a “floating” B
minus bus would be minimized by

Fig. 3: An approach to mainiain the B— bus free of i-f currents
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“Floating™ B Minus Bus

power supplies are used to conserve raw materials and to reduce manufacturing costs

connecting one end of the power line
directly to chassis thereby placing
the entire chassis at B minus po-
tential. However, in order to ob-
tain Underwriters’ Laboratory ap-
proval, a considerable amount of in-
sulating and isolating would be nec-
essary, resulting in increased pro-
duction costs.

Broadcast receiver manufacturers
are familiar with the hum and i-f
amplifier regenerative difficulties en-
countered with a “floating” B minus
bus. In television receivers, due to
the increased complexity and higher
i-f frequencies employed, the difficul-
ties may be many more times sevele.
Essentially, the problems are:

1—The i-f amplifier channels must be
kept “cold”; that is, free of undesirable
feedback paths. Since the most com-
monly used picture i-f frequeucies are
in the 21 to 25 MC region, and the
newly proposed i-f frequencies are in
the 41 to 45 MC region, smal] induc-
tive and resistive properties of the B
minus bug cannot be neglected. In the
split sound type of receiver, similiar
consideration must be given to the
sound i-f amplifier channel.

2—In intercarrier sound television
receivers, harmonics of the 4.6 MC beat
frequency must be kept out of the r-f
and i-f circuits. These harmonics are

generated principally by the non-linear
action of the ratio detector or diserimi-
nator circuits plus their associated
driver stages. When coupled into the
r-f circuits, the interference effect is
most pronounced when receiving a
weak, lower channel signal with an un-
halanced antenna.

3—Unavoidable stray capacities from
the horizontal output transformer to
chassis cause 15,750 KC repetition rate
pulse currents to flow through the
chassis. Pick-up in the video amplifier,
and sometimes in the picture i-f ampli-
fier, may vesult in distorted syne pulses
in the composite video signal applied
to the sync separator. This places an
additional burden upon the synchroniz-
ing function, particularly for weak sig-
nals.

4—Vertical frequency pulse energy
may be coupled from the chassis di-
rectly into the audio circuits, result-
ing in acoustical buzz,

5—Harmonics of the picture i-f car-
rier frequency may be coupled more
easily into the r-f cireuit resulting in
visible interference patterns.

6—Hum 60 cps may be coupled di-
rectly into the various r-f, i-f, video,
sound, sync, a-f-¢, and deflecting cir-
cuits unless particular attention is paid
to common B minus connections.

The problem of maintaining a
“cold’ i-f is the most complicated of

the problems enumerated. While no
general rule is available, the other
defects may be eliminated by proper
lay-out, lead dress, bypassing at crit-
ical points, and awareness of possible
feedback paths through common B
minus leads. These precautions are,
of course, applicable also to the i-f
problem, but additional major con-
siderations are necessary.

Approaches 10 Problem

There are several approaches to
this i-f problem. In one approach &
tuner and i-f sub-assembly are both
maintained at B minus potential and
insulated from the main chassis. The
thinking behind this is that since
the sub-assembly itself has large
metallic dimensions, a close approach
to a zero impedance B minus plane
will be achieved, making point ca-
pacitor bypassing to main chassis,
with its attendant disadvantages,
unnecessary. Some bypassing, how-
ever, may still be required, particu-
larly in the attempt to keep har-
monics of the 4.5 MC beat out of the
r-f and i-f amplifier channels. This
interference may occur if a potential
difference exists between main chas-
sis and sub-assembly, permitting this

(Continued on page 80)

Fig. 4: Schematic of i-f amplifier section with large dimensien B— Bus
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Edited by John H. Boitison

Magnecorder Modifications

E. W. WILLIAMS, Jr., Chief Engi-
neer, WIWA, Thomson, Ga.

N our Magnecorder mechanical

unit it has been noticed that the
empty or partially full take-up reel
would continue spinning after
switching off the fast rewind. The
clutch and spindle then stop and the
tape becomes fouled up. In addition,

oLD PINZ NEW F’IN/

fr—

P=

=

||

Lengthened take-up pin improves rewind.

the take-up reel would invariably be
chewed up by the small driving pin
on thé spindle assembly.

Adjusting the clutch either left
the tape too loose on the rewind, or
did not permit correct take-up dur-
ing recording or playback.

The trouble was remedied by re-
moving the short drive pins and re-
placing them with pins at least long
enough to come all the way through
the reel. The short pin has to be
pushed out from the front, necessi-
tating removing the spindle. A ham-
mer and nail punch will do the trick
guickly. A length of 145” brazing rod
coated with solder can be used for
the replacement. It is best to replace
both spindles.

Tape Recorder Improves Audio
on Telephone Interviews

NORMAN CUMMINGS, 116 Pine-
hurst Ave.,, New York 33, N. Y,

NE of the greatest faults on

most telephone interviews is the
poor audio quality due to the narrow
band-pass of the telephone lines.
This is often augmented by the dif-
ference in levels between local and
remote speakers. One method of
overcoming this is to place a micro-
phone connected to a tape recorder
before each speaker. These mikes
record only one side of the conver-
sation; but by comhining the two
tapes and splicing in each speakers’

50

$$$ FOR YOUR IDEAS

Readers are invited te contribute
their own suggestions which should be
short and include photographs or rough
sketches. Typewritten, double - spaced
text is preferred. Qur usual rates will

be paid for material used.

remarks, in turn, the effect of a
two-way talk is obtained. Also,
studio quality is obtained as well as
the authentic psychological feeling
of a ’phone call.

Emergency Remote Power Supply

RUSSEL GRAMBSCH, WDLB and
WDILB-FM, Marshfield, Wis.

CCASIONALLY on broadcasts of

sporting events power is inter-
rupted, or located a block or more
away, so it is desirable to have a re-
serve power supply which can be
turned on with a minimum time loss.
B batteries are unsatisfactory be-
cause of the limited shelf life.

The diagram shows our Western
Electric type 22D amplifier’s power
supply after a few simple changes
were made which enable it to be
powered from a 6 v. storage battery
as well as 110 v. ac. This amplifier

was originally designed to be pow-
ered by a 6 v. storage battery and
four B batteries, or 110 v. ac. Simi-
lar changes could alsoe be made in
other remote amplifiers.

In our case a B supply of 20 mills
at 135 v. is satisfactory. The only
filtering used inside the vibrator
supply box is the r-f choke and small
by-pass condenser. The markings on
the filament and plate switches are
left as are. These are, d¢ in one di-
rection and ac in the other. the
plate switch on de turns on the vi-
brator supply, this can be used with
either ac or de on the filaments.
These switches could be replaced
with a relay which would be excited
across a4 winding on the power trans-
former thereby giving automatic
operation, We didn’t feel this was
necessary in our case, so far we have
been able to switch it fast enough
during the few power failures we
have had.

The battery is a small 20 amp-
hour 6 v. unit. The vibrator unit
has a synchronous vibrator and is
from a Zenith farm radio. Any
similar vibrator supply can be easily
picked up or built."

As the unit is seldom used I de-
cided to design a circuit to charge
the battery without the expense of a

Automatic trickle charger uses 6L6 cathode current for remote amplifier power supply.
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charger. It is charged in the 6L6
cathode circuit of the monitoring
amplifier, a Western Electric 124D.
The battery charges at .08 amps
while on the air, and the dec leakage
of the 50 uf condenser when off the
air is very small. The light in series
with the battery when charging is
to prevent the phone plug from
shorting the battery when it is be-
ing plugged in.

Preventing Switching Transients

R. 8. HOUSTON, 18 Qak Lane,
Haverstown, Pa.

ESISTORS can be used to prevent
switching transients on rotary
test monitor switches. The usual pro-
cedure on a test monitor is to have
the wiper of the switch run into two
10,000 ohms resistors, and then to a
500 ohm input amplifier. Due to static
effects, noise sometimes gets back
into the lines during switching. By
ingerting the 10,000 ohms resistors
in series with each of the stationary
contacis and their respective lines,
any noise developed will be attenu-
ated about 13 DB before getting back
to the line. The wiper arm goes di-
rectly to the 500 ohm input in this
case. Scme of the static that devel-
ops on these inputs can be neutralized
by the simple expedient of grounding
a center tap on the input, and all the
other circuits involved. They thus are
brought to the same potential and the
“pop” when the two circuits are con-
nected is eliminated.

AM-FM Audio Monitor

GENE RIDER, Chief Engineer
WQAM; and WQAM-FM, Miami,
Fia.

switching device was built which
switches one monitoring amplifier
from AM to FM modulation monitor
audio outputs every three seconds
without a trace of a program break.
No compression is used on the FM
transmission hut by careful adjust-
ment of input levels going into the
switch, there is only a slight differ-
ence in the speaker level as the flip-
flop circuit goes back and forth be-
tween compressed AM program and
non-limited M program. Since the
FM transmitter is on the air only
one half as much as the AM, it is
merely necessary to turn off the
switch’s power supply when monitor-
ing AM only. In the de-energized po-
sition, the relay fails to AM. By vary-
ing resistor values, different switch
timing may be obtained. The values
shown are for 3-second switching.

Scotch Tape to the Rescue!

E. D. CASEY, Chief FEngincer,
KGAR, Garden City, Konsas

SLUGGISH muting relays (due to
magnetization of the core), can
be corrected by inserting a piece of
scotch tape between the core and
movable leaf of the relay.

Remote Cueing System

By KENNETH E. RUPPE, Chief
Engineer, WBBZ, Ponca City,
Oklahoma

ANY broadcast station speech in-

put consoles are equipped to feed

a cue signal to a remote line just
before the remote program takes the
air. Also, most of the speech input
console circuits use merely a repeat

coil in the input. The degree of iso-
lation is much improved if a 1 to 1
repeat coil followed by a pad is used
in addition to the console input trans-
former. This makes it impractical to
feed cue asg provided for by the con-
sole manufacturer.

Therefore, a system was devised
at WBBZ which simplifies cueing re-
motes, It consists of a relay wired
to the patch panel, a spare set of
contacts on the remote channel key,
and a relay power source. Any util-
ity amplifier, usually a part of sta-
tion equipment, which has a 600
ohm, 8 V.U. output can be used. The
remote channel switch is so connect-
ed that in the neutral position the
relay is energized and connects the
amplifier to the remote line. As soon
as the cue line or word is passed
(such as the time) the channel key
is thrown, and the remote is on the
air. This eliminates the necessity of
using a telephone, or meeting a time
previously set since the remote en-
gineer will hear the air program and
get a direct cue.

Also, all incoming remote lines are
normalized, and should trouble de-
velop in the relay circuit after the
program is on the air, the patch
plugs can be pulled out and the pro-
gram continues, Should the relay
power fail, the program would not.
be interrupted since the relay is
de-energized while the remote is on
the air. .

This system hag heen in use here
for over a year without ineident. No
special line check is necessary. This
can be used only where there is no
telephone company amplifier in the
line.

(right) Remote cue-
ma. tations the plant engi- ingsystemusesim- 0
T ny s . p dt £ proved modulation REL!;ioETE %‘l’]‘;‘%%'f
neer on duty is required to run  foation methods. N
both AM and FM transmitters. In @c[ j’® atom I ]’
the majority of cases both transmit- :l @ i PATCH
ters carry the same program. At O] @ .
WQAM it was customary to monifor 6000 0 : Hi Z
the AM transmission most of the repeaT ., ® | == BRIDGE
time, keying the monitor over to FM oo, ! oo,
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the time. Recently an electronic changeover circuit. JACKS \
€00a | 6000
T PAD. ' T. PAD.
IMMF A MMF 600 N ‘ 6000
i BSNTGT =
-
l: REMOTE
33K \ >< CHANNEL PATCH
g%w / \ KEY. reoon
Vs o ~ 5 IN E
E”:v Jiv:-d CONSOLE UTILITY
B b I Ma SPOT INPUT AMPLIFIER
= e our 9
I RELAY POWER 5 d
+200V¥ SOURCE @ @

TELE-TECH - April, 1951

www americanradiohistorv com

51


www.americanradiohistory.com

Fig. 6: Test car equipment and power trailer on location

Fig.7: Zenith TV receiver and converter for judging video qualily

UHF TV Propagation

Comprehensive survey under typical broadcasting conditions using both commer-

cial receivers and field strength measuring equipment provides new angles on UHF TY

TYHE mounting of the transmitting
antennas allowed orientation only
between 150-210°, It was therefore
necessary to limit measurements to
the area included between these ex-
tremes. Seven radials were laid out
at intervals of 100. Test locations
were selected along each radial, at
intervals of 1 mile within built-up
areas, and 2 miles beyond. These lo-
cations included empty lots and
fields, parks, cemeteries and street
and road intersections. At each lo-
cation, after time for equipment
warmup, the Yagi antenna was
raised on the 20-ft. pole and oriented
for maximum signal. The receiver
AGC voltage and a description of
picture quality were then recorded.
Notes were also made of multipath
interference, and the antenna was
rotated to determine whether strong
signals could be obtained with an
orientation other than towards the
transmitting site. This procedure
wag repeated at 4 or more points,
about 10 ft. apart, to obtain indica-
tions of the variations in field in-
tensity at each location.
Examination of Fig. 9 will show
large variations in field intensity at
many locations at distances under 10
miles, variations as great as 19 db
being recorded in some cases. Thisis
to be expected, since the majority of
these locations lie in built up areas.

52

Ra-  Ave. Ant. height
dial  2-10 above
mile 2-10 Min, Max.
elev. mile elev. elev. elev.
| 975 ft. 295 ft. 760 ft. 1080 ft.
1 952 318 760 1100
11l 943 327 790 1110
1y 924 346 800 1160
Y 890 380 710 1100
Yi 880 390 795 1070
vil 866 404 750 1045

Small variations in measured field in-
tensity were generally found at dis-
tances beyond 10 miles, where most
of the locations are rural in char-
acter.

The profile curves were drawn on
a true earth’s radius basis, with an
expanded elevation scale. The status
of any point on the curves with re-
spect to optical line of sight condi-
tions may thus be obtained directly
from the profiles. Data for profiles
for distances under 15 miles were
taken from topographical maps indi-
cating contour intervals of 10 ft,
while the remainder of the data was
taken from other maps with contour
intervals of 50 ft.

Inspection of the field intensity
curves, indicates that the various pro-
files are similar in character, drop-
ping below the elevation of the trans-
mitting site at 1 to 2 miles, then
gradually rising to maximum eleva-
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tions of 1045 to 1160 ft. and (175
to 290 ft. above the trangmitting
site), finally dropping off near the
ends of the radials in some cases.
Details of the radials appear at left.

Method of Calculation of Field In-
tensity Versus Distance Curves.

For distances d < d:
F(50,50) = P +
6800/d) + M(d,f)

Where d, = 2.31 X 10-% h" h/ fo
h,” Height of the transmitting
antenna above a plane
tangent to the earth of
4/3 radius at the geomet-
rical ray reflection point,

feet (taken as 400 ft.)

h ' Height of the receiving
antenna above a plane
tangent to the earth of
4/3 radius at the geomet-
rical ray reflection point,
feet (taken as 30 ft.)

fug Frequeney (195 )

P’ Effective Radiated Power,
db, above 1 KW (5.4 db)

d Distance from the trans-
mitter site, miles
M(d,f) = d (0.072 + 0.001f,,
0.06fwe - 0.05

d

For distances d, d;, = 15 miles:
F'(50,50) =P 4+ S + M(d,f)
Where S Theoretical field intensity
(taken from Figure 4, Ap-
pendix 4, “Standards of

20 log (137,-
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Fig. 9: Typical profile and field intensity plotted against terrain elevation

MeaSUTCMERLS e o o mo v

By KENNETH H. COOK, Research Engineer

ROBERT G. ARTMAN,*

Midland Broadcasting

Good Engineering Prac-
tice Concerning Television
Broadcast Stations”, De-
cember 19, 1945)
M (d,f) Correction to the theo-
retical field intensity
(taken from the 195
MC curve of Figure 1,
“Report of the Ad Hoc
Committea”, Volume I,
May 31, 1949)
For distances d > 15 miles:
F(50,50) = P’ 4 F(50,50)
Where F(50,50) Tropospheric field in-
tensity (Fig. 6, “Re-
port of the Ad Hoc

Committee”, Vol. I,
May 31, 1949)

Fig. B8: Average measured field intensity

© Chief Television Engineer
Ce., Kansas City, Mo.

The transmitting antenna height
used in calculations for disfances
greater than d, miles is the height
above average elevation between 2
and 10 miles from the transmitting
site along the pertinent radial.

The predicted F'(50,50) flelds
were calculated from 195 MC data,
as proposed for channels 14-55 in the
the “Notice of Further Proposed
Rule Making”. This document does
not specify a procedure for calcula-
tion of F'(50,50) for distances under
15 miles, however, the procedure
used in these cases is that specified

#Now tfelevision engineer for American Broad-
casting Co., New York City

plotted against distance for all radials
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in Volume I, of the “Report of the
Ad Hoc Committee”,

It should be noted that a receiving
antenna height of 30 ft. was used
in calculation of the predicted F'(50,
50) field, while actual measurements
were made with a height of 20 ft.
The measured field intensities might
be multiplied by a factor of 30/20
(8.5 db) to account for this discre-
pancy; but present knowledge of
receiving antenna height-gain func-
tions at these frequencies does not
justify such a procedure. In fact,
there is considerable doubt whether
30 ft. measurements would have
yielded field intensities substantially
greater than those obtained at 20 ft.
The measured data is therefore com-
pared directly with the predicted
values,

In Fig. 8, the average measured
field intensities on all radials are
plotted against distance. An average
predicted F’(50,50) curve is also in-
cluded. This curve is an average, at
any given distance, of the predicted
F(50,50) fields for all radials, and is
substantially the same as would be
calculated for a transmitting antenna
height of 351 ft. above average 2-10
mile elevation (average height for all
radials). Fig. & shows the large
range in average measured field in-
tensity obfained at approximately
equal distances, this range being as
great as 50 db in some cases, al-
though the range between the pre-
dicted F'(50,50) fields for Radials 1
and VII (lowest and highest trans-
mitting antennas) is of the order of
only 3 db.

Average terrain distribution fac-
tors for the area over which the
measurements were made may be de-
termined from Fig. 4 by use of the
relation:

R(L) = F (L,50) — F'(50,50)

R (L) is the terrain distribu-
bhution factor for L% of
the locations

F'(L,50) is the field intensity
exceeded at L% of the
locations, 50% of the
time.

where

The terrain distribution facfors thus
obtained are shown in Fig. 10. It will
be noted that the terrain factor ob-
tained for 70% of the locations is
—7 db, and for 909% of the locations,
—17.5 db. These figures are in fairly
close agreement with the factors of
—=©6 db and —15 db proposed by the
Federal Communications Commission.

Estimates of the service radii for
various grades of service and various
powers were then made. In Appendix
B of the “Notice of Further Pro-
posed Rule Making”, the FCC speci-
fied local field intensity requirements
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PROPAGATION MEASUREMENTS (Continued)
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Fig. 10: Observed and predicted terrtain
factors (R(L)) for L% of the sites

of 65 db (above 1u v/m) for Grade A
and B service, and 60 db for Grade
C service. These figures specify the
local field intensity required at 600
MC to give an r-f signal-to-noise-
ratio (peak visual carrier/rms noise)
of 30 db, when the receiving system
consists of a receiver with a noise
figure of 15 db, an antenna with a
gain of 8 db in Grade A and B serv-
ice area and 13 db in Grade C service
areas, and a transmission line with
a loss of 5 db. Median, cr F'(50,50)
field intensities required for the vari-
ous grades of service are then calcu-
lated ag follows:

Grade A Grade B Grade C

Local field

intensity  656db 65 db 60 db
Terrain

factor 15db 6 db 0db -
Time factor 0 db 3db 2db
Median field

intensity  80db 74 db 62 db

The resulting service radii for vari-
ous powers and for an antenna height
of 351 ft. are:

10 db 13 db 23 db
(10 kw) (20 kw) (200 kw)
Grade A 7.9mi. 94mi. 17.4mi.
Grade B 11.4mi. 13.6mi. 25.2mi.
Grade C 23.0mi. 26.4mi. 39.0mi.

Estimating Service Radii

Estimates of service radii for vari-
ous powers may also be made for
transmitting antenna heights of 500
feet. These radii, based entirely on
FCC proposals in Appendix B of the
“Notice of Further Proposed Rule
Making” are as follows: )
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10 db 13db  23db
(10kw) (20kw) (200 kw)
Grade A 10mi. 12mi. 21 mi.
Grade B 14 mi. 17 mi. 29 mi.
Grade C 27 mi. 31 mi. 43 mi.

while corresponding estimates ob-
tained from calculations based on the

results of the measurements de-
scribed in this report are:
10 db 13 db 23 db
(10 kw) (20kw) (200 kw)
Grade A 7.0mi. 8.5mi. 16.0mi.
Grade B 11.0 mi. 13.5mi. 24.3 mi.
Grade C 24.3 mi. 28.0 mi. 41.0 mi.

These radii are lower than those
obtained from calculations based en-
tirely on FCC proposals, by approxi-
mately 259% for Grade A service,
approximately 209 for Grade B
service, and approximately 109, for
Grade C service.

The service radii for radiated pow-
ers of 18 db and 23 db are of particu-
lar interest, the former, because 13
db is approximately the maximum
radiated power obtainable with pres-
ently available equipment, while the
latter is the maximum radiated pow-
er which the FCC proposes to au-
thorize for use in the ultra-high-
frequency channels. Since the FCC
does not propese to authorize this
maximum radiated power for anten-
na heights in excess of 500 ft., the
23 db, 500-ft. radii represents a
“ceiling” on the service range of an
ultra-high-frequency station.

The service radii actually obtained
in this survey are not produced by
any of the foregoing estimates, since
the characteristics differ from the
system previously assumed. The noise
figure of the converter was approxi-
mately 20 db, and antenna gain was
6.3 db with a transmigsion line loss
of 2.5 db. The local field intensity
required at 507.25 MC for an r-f
signal/noise ratio of 30 db is thus
27 db greater than previously as-
sumed for Grades A and B service;
and 7.7 db greater for Grade C serv-
ice. The median field intensity (based
on the results of the measurements
described in this report) required for
the various grades of service, and
the resulting service radii for a radi-
ated power of 5.4 db and an antenna
height of 851 ft., are given below:

Median Field Service

Intensity Radii

Grade A 87.7db 3.5 mi.
Grade B 80.2 db 5.9 mi.
Grade C 72.2 db 9.6 mi.

Multipath interference of some de-
gree was noted at 12 of the 130
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measuring locations, but in only §
of these locations was it of a serious
nature. In some cases, fairly strong
signals could be obtained by orient-
ing the receiving antenna in a direc-
tion other than towards the trans-
mitting site, indicating that more
multipath interference might have
been observed had a less directive
receiving antenna been employed. It
was not believed that these observa-
tions were of great value, however,
due to the directional characteristics
of the transmitting antennas used. In
particular, possible serious multipath
interference due to reflections from
various tall downtown buildings, close
to the transmitting site, wag rend-
ered ineffective, since little, if any,
signal was radiated in the direction
of these buildings.

Quality Analysis Difficult

Analysis of the relative picture
quality information recorded during
the course of the survey was rather
difficult as the classifications repre-
gent the opinion of only 2, or at
most, 3 observers, and the picture
was not viewed under normal view-
ing conditions.

Picture Quality

Mileage Poor or Fairor Good or

Interval better better better
0-5 miles 95% 87% T09%
5-10 miles 919 68% 35%
10-15 miles 68% 41% 27%
15-20 miles 59% 18% 0%
Over 20 miles 25% 15% 109,

In order to place the relative picture

quality descriptions on a more defin-

itive basis, the approximate field
{Continued on pege 32)

Fig. 11: Observed power requirements
for various FCC grades of service
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WASHINGTON
Yews Letter

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

PROCUREMENT & TRAINING MAJOR 1951
TASKS—The armed services, in their 1951 goals in
the communications-electronics-radio field, have two
major tasks—procurement and Intensive training of
electronics-radio specialists, both commissioned and
enlisted personnel. So the selection of the new Chief
Signal Officer of the Army to succeed Maj. Gen. S. B.
Akin, who has held that key post during the past four
vears, and has guided the helm of the Signal Corps in
the difficult, economy-riddled postwar period, is all im-
portant for the successful achievement of these two as-
signments. Maj. Gen. Francis L. Ankenbrandt, Direc-
tor of Air Force Communications, is remaining on that
post, while Rear Admiral John R. Redman, Director
of Naval Communications, will undoubtedly not be
shifted to a2 new assignment until next fall.

THREE GENERALS UP FOR CHIEF SIGNAL
OFFICER—Although this was written before any
final determination has been made by the Department
of the Army as to the new Chief Signal Officer, there
are three outstanding major generals of the Signal
Corps whose names were slated to be transmitted to
President Truman for consideration for nomination
to the U. S. Senate to become the next Chief Signal
Officer for the next four years.

GENERAL REEDER FAVORED—The general who
is regarded as having rather an ‘“inside track” at
TELE-TECH's press deadline is Maj. Gen. William O.
Reeder, now serving as first Deputy Assistant Chief of
Staff of the Army for logistics and procurement. Gen-
eral Reeder is eminently qualified to direct the two
upcoming major tasks of the Signal Corps, because he
is rated probably the Army’s best authority on pro-
curement matters. During World War II, he com-
manded the Signal School at Fort Monmouth, N. J,
during the period of the first three years when train-
ing of Signal Corps specialists was a number one job.

GENERALS MATEJKA AND LANAHAN—The
other two are also exceptionally well qualified in these
fields—Maj. Gen. Jerry V. Matejka, who is at present
military director for production management of the
Munitions Board, and previously was Chief Signal Of-
ficer of the European Command; and Maj. Gen. Fran-
c¢is H. Lanahan, the highly able commandant of the
Fort Monmouth Signal Center, the largest field estab-
lishment of the Signal Corps, who during the war was
Assistant Chief Signal Officer at General Eisenhower's
SHAEF in Europe.

RAPID STEPUP IN TRAINING SINCE KOREAN

WAR—The Korean war has resulted in a very sharp
stepup in the technical and operational training of the
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commissioned officers and enlisted personnel of the
Air Force, Signal Corps, Naval Communications and
Airways and Air Communications Service because it is
fully recognized that the modern, complex communi-
cations and electronics equipment requires well trained
personnel for efficient and proper operation in the
combat theater.

INCREASE IN SCHOOL AND CLASSES—The
Signal Corps has doubled the capacity of its three
training schools from 6200 to 12,000. The U. S. Air
Force Communications Directorate rapidly expanded
its training programs and realigned the experienced
personnel in the United States at the various Air
Force training centers for the role of instructors.
Naval Communications, in order to get experienced
personnel in communications and radio, established
two communications schools right after the Korean
fighting began, and a new “radioman” school is being
established at the Navy Training Center at Bain-
bridge, Md., while a refresher course for communica-
tions officers has been provided at the General Line
School at Monterey, Cal. The AACS is now training
more than 10,000 communications airmen, which rep-
resents more than 509 of the personnel strength of
the AACS.

COY MAY SEEK REAPPOINTMENT — Even
though he may face a very stiff fight on Senate con-
firmation, FCC Chairman Wayne Coy is now under-
stood to have changed his mind on not seeking reap-
pointment for a seven-year term at the helm of the
Commission. Chairman Coy as the spearhead of the
color television imbroglio will in the event of his reap-
pointment by President Truman undoubtedly encounter
stiff opposition in the Senate for carrying the torch
on the mechanical color-video decision: His term for
the FCC expires next June 30. Chairman Coy is said
to feel he should not “run from this fight.”

MUNITIONS BOARD EXPEDIFING WORK
VALUABLE—Exceptionally constructive work in the
location and expediting of important critical materials
and metals for electronic-radio manufacturers fo pro-

_duce essential apparatus and equipment for the armed

services has been accomplished by the Munitions
Board’s Electronics Division, headed by Marvin Hobbs.
In fact, Mr. Hobbs and his deputy chief, Thomas Per-
rott, who served in a key capacity in this field for the
Signal Corps during the war, took on this assignment
as an extra duty for the Electronics Division. )

ROLAND C. DAVIES
Washington, Editor

National Press Building
Washington, D. C.
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IRE NEW PRODUCTS (Continued)

Frequency Converter Acecessory

The Type 2-TA Univerter. 4 frequency
converter accessory having unity gain,

is designed for use with the type 202B

FM signal generator to provide {re-
quency coverage from 0.1 MC to 55 MC.
Since the type 202B FM signal generator
<overs a {requency range trom 54 to 21¢
MC this combination of instruments per-
nits continuous coverage from 0.1 MC to
218 MC. The 207A Univerter is provided
with a frequency increment dial which is
calibrated in increments of 5 KC from
plus 300 KC through zero to minus 300
KC. This permits making selectivity
measurements on narrow band receivers,
‘The r-f output voltage across a 53 ohm
load connected at the unity gain jack is
continuously variable from 0.1 microvolt
to #.1 volt by incans of the 202B signal
generator attenuator. The gain is con-
stant within 2= 1 db over the entire fre-
quency range of the instrument.—Boon-
ton Radle Corp., Boonton, N. J.—TELE-
TECH

Voltmeter
. Model 310A iz the latest development
in the ficld of sensitive. wide-range,

wide-band voltmeters, It has been spe-

cifically designed for an extremely broad
variety of needs such as, low level vibra-
tion measurements, microphone and
phonograph studies, audio amplifier tests,
carrier telephone transmission, ultra-
sonic development and AM broadcast
band signal measurements. It has a re-
sistance-capaeity decade attenuator, a
hlgh}gain negative feedback stabilized
amplifier, a rectifier and a logarithmic
indicating meter responding to the aver-
age values of the voltage wave but cali-
brated in RMS values of a sine wave, Its
irequency range is from 10 cps. to 2 MC
and its voltage range from 100 micro-
volts to 100 volts all read on a single
logarithmic voltage scale by means of a
six decade range switch. Its accuracy is
3% up to 1 MC and better than 5% up
to 2 MCs. Its input impedance is 2 meg-
ohms shunted by 8 mmfds. on the less
sensitive ranges and shunted by 15
mmfds. on the other ranges.—Ballantlne
Labhoratories, Inc.,, Boonton, X, J,—TELE-
TECH

56

Mounting Base

A new all-metal, all weather vibration
and shock
signed to

mounting base has been de-
meet specifications of JAN-C-

1724 and AN-E-19. It is part of the
geries 831 unit suspension mounting
e, The resilient material used in the
is Aletl.-Flex, which makes it im-
pervious to extremes of temperature and
particularly adaptable to th¢ cxacting
needs of today's high performance mili-
tary and commercial aircraft.—Robinson
Aviation, Inc.,, Teterboro Air Terminal,
Teterboro, N. J. - THLE-TECH

Volume Controls

_Sqr'ie‘s 48 composition-element sub-
miniature controls are fit companions
for sub-miniature tubes in ultra-compact

assemblies. ILach unit, housed in a yel-
low low-loss bakelite ciase, imeasures
only & in. in diameter by Y5 in. deen.
Two units can be nested together and
held by metal straps for a dual-control
comhbination. They are available in re-
sistance values up to 3 megohms linear,
and in lapers up to 1 megohm. Round
or slotted shafts are availahle, and also
a shaft-locking arrangement, Despite
greatly reduced size, these Clarostat sub-
miniature controls are ruggedly built
for dependable service—Clarostnt Manu-
factaring Co., Dover, N. H—TELLE-TECH

Electrometer Tube Analyzer

The K-50 electrometer tube analyzer is
a carefully-constructed instrument, es-
pecially designed for testing electrom-

eter tubes as well as for measuring in-

sulation resistance and hi-meg resistors
used in radiation instruments. 1t js the
only instrument of its kind, and features
book-type cabinet construction for easy
servicing., By following a simple, step-
by-step procedure, direct readings of
grid current, transconductance, and leak-
age resistance of electrometer tubes
can be obtained. Thus a complete test
of the tube can be made, which will in-
dicate not only whether the tube is at
fault, but also in what way. Measure-
ments and ranges are: grid current, 0-10
x 10-* amperes (1 range); transconduct-
ance, {-200 micromhos (1 range); leak-
age resistance. 8 x 10°% orms to § x 103
ohms (7 ranges).—Kellev-koctt Instra-
ment Co., 930 York §8t., Cinecinnati 4,
Ohlo—TELE-TECH
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Vibration Meter

The MB M1 Vibration Meter was de-

signed for use with the MB type 124 or
provide industry

126 pickup to with a

high precision portable instruiment to di-
rectly read steady state acceleration, ve-
locity and displacement. It consists of an
adjustable attenuator, an amplifier, and
a direct reading indicating meter, Wen
used with the MRB type 124 wvibration
pickup the unit provides a meter reading
proportional to the velocity of vibratory
motion. An integrating network converts
this output, when desired. to meter read-
ing proportional to displacement and a
differentiating networlk converts this
output, when desired. to a meter reading
proportional to acceleration. The type of
response is selected by a three-position
switch whereby the acceleration, velocity
and displacement of a body can be meas-

ured independently. —The NMB Manufae-
turing Co., Inc., 1060 State St, New
Haven, Conn.—TELE-TECH

Strain and Stress Tester

A completely self-contained and mod-
ernized electronic instrument tor the
study of vibration, strain and dynamic

Known as

developed.
the H-42A Strainalyzer, the unit records

stresses has been
phenomena up to 50 KC and amplifies
these weak signals up to 35,000 times. Tt
makes possible the simultaneous obser-
vation and recording of four separate
traces on a single 5-in. oscilloscope tube,
each appearing in correct time relation-
ship without the necessity of optical
alignment. Recording is accomplished
with a TFairchild Oscillo-Record camera.
—REleetronie T'ube Corp., 1200 East Mer-
muaid Ave., Philadelphia, Pa.— TELE-
TECH

Crystals

A new series of Crystals. known as
the “G" Series. employs a glass envelope
for absolute hermetic sealing. Through
the use of glass, instead of conventional
metal holders, a dependable vacuum can
be maintained. This results in higher
crystal Q and absolute freedom from the
effects of supersonic reflections, Although
these new crystals are now available
onlty {in limited guantities and only in the
90 to 200 KC range (the JK G-9), it is
planned to expand production and use
this mounting on higher frequencies as
well. Excellent thermal insulation is af-
forded by the glass vacum, utilizing the
principle of the thermos bottle.—Jnmes
Kuights Co., Sundwich, IIL—TELE-TECH
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ELECTRONIC
COMPONENTS

. . molded general purpose con-

nectors from three to fifty contacts available

in low-loss mica, o1 melamine for chassis mount-

ing or assembled with cap for cable applications,

terminals gold or silver plated Designed and made of

materials as desired to Armed Forces requirements. Consult
Cinch

Cinch Electronic Compo-
nents are available af
leading jobbers — every-
where.

CincH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, lllinois

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

www americanradiohistorv com
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N E w E Q U ’ P M E N T for Designers and Engineers

Capacitors

A series of miniature ceramic disc ca-
pacitors for by-pass and coupling in TV,
M, UHF AND VHF

in compact, mini-

c//’f’@‘//

aturized equipment, is now available in
the 7Tiny Mike series. There are five
basic types available in this series. These
are: Type TM. 14 in. diameter, single
capacity units from 500 to 1,000 mmfd.
at 500 v.dc. described in bulletin No. 2-
610; type 6 TM, 19/32 in. diameter, single
capacity units from 50 to 5,000 mmfd at
500 v.dc. described in bulletin No. 2-611;
type 8 TM, % in. diameter, with a capac-
ity rating of 10,000 mmfd. (8TM5S1C) at
500 v.dc. described in bulletin No. 2-612;
type 6 TM, 19/32 in. diameter dual capac-
ity units (from 2 x 100 to 2 x 10,000

mmifd.), all rated at 500 v.dc. and de-
scribed in bulletin No. 2-613. Special

phenolic coating and high temperature
wax Iimpregnation protects mot only
against effects of humidity but also
against grounds caused by contact with
nearby components. — Cornell-Dubilier
Electric Corp.,, South Plainfield, N.J.—
TELE-TECH

Output Power Meter

Type OP-962 output metér has been de-
slgned to measure the actual power de-
livered by an audio signal system to a

Pt p— .

given 1oad It is alsco well suited to other
applications such as determination of
characteristic impedance of an ac source,
effects of load variations on a signal sys-
tem, transmission line equalization meas-
urements, measurement of insertion loss
in multi-channel mixer and other complex
circults, filter and transformer measure-
ments, and radio receiver measurements.
The OP-962 features a large meter with
resulting ease in reading, provision for
the use of g calibrated external amplifier
to extend the power range below 0.1 mw,
and provision for connecting an oscillo-
scope 10 oObserve the wave shape of the
signal. Range of 0.1 mw to 100 watts is
covered.—Daven Co., 191 Central Ave.,
Newark 4, N. J—TELE-TECH

“High-H*> Permeameter

A “high-H” Permeameter for magnetic
testing, similar to the instrument origin-
ally built and described by Sanford and
Bennert at the National Bureau of Stand-
ards is suitable for exact measurements
of normal induction, hysteresis and other
characteristics of magnetic materials
which require magnetizing forces up to
more than 5000 oersteds. Outstanding
features of the instrument are: small
specimen size, direct-reading ecalibraiion
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system; remotely controlled Aip-coil sys-
tem for measuring H; double H-coil for
simple extrapolation to surface of speci-
men, means for positioning of specimen
in horizontal, vertical, and lateral direc-
tions by calibrated screw adjustments;
remotely controlled reversing switch in
magnetizing circuit; no special cooling
system required —Rubicon Co., Dept. E,
Rldge Ave at 35th St,, I’]uladelplua 32,
Pa E-TECH

Power Triode

A new, very compact, forced-air-cooled
power triode has been designed for uhf
oscillator

plate-pulsed and amplifier

service. It has a maximum rated plate
dissipation of 250 watts, and can be oper-
ated with full plale voltage at frequen-
cies up to 1300 MC. Operarion at higher
frequencies is permissible with reduced
ratings. A coaxial-electrode structure is
featured for use with circuits of the co-
axial-cylinder type. The design provides
low-inductance, large-area, r-f electrode
terminals for insertion into the cyl-
inders, and permits effective isolation of
the »plate from the cathode. The latter
tfeature makes the 5946 particularly suit-
able for grounded-grid circuits.—Tube
Dept.,, Radio Corporation of Amecrica,
Harrison, N. J.—_TELE-TECH

Treble Filter

Annoying surface noise and disagree-
able distortion products in the upper fre-
quency ranges can be virtually elimi-

of useful-
treble frequencies, by means of the new
OA-1 adjustable 5-range treble filter. 10
KC whistles and other heterodynes can

nated with minimum loss

be elimindted on AM broadeasts, and
quick adjustment made on FM to correct
for poor recordings and transcriptions as
well as high-range microphone distor-
tion. Original treble control arrange-
ments of the equipment with which the
filter is used retain full usefulness to
boost or attéenuate within the treble
range selected.—Ierkeley Custom Elec-
trounics, 2216% Graant St, Berkeley 3,
Calif, —TELE-TECH
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Electrolytic Capacitors

A new and Improved line of plug-in
and twist-prong electrolytic capacitors
has been developed to meet the most

exacting commercial and JAN specifica-
tions. Built for the most rugged service
to which an electrolytic can be sub-
jected, they feature a completely new
phenolic molded cap structure that her-
metically seals the container. Hermetic
seal, employing molded-in terminals, is
so perfect that these units can be used
for the most difficult conditions encoun-
tered, from adverse marine operations to
stratosphere use. They are also immune
to sudden temperature and barometric
changes, and built to withstand wider
temperature ranges than ordinarily as-
soctated with electrolytics. They meet
all Navy and Air Corps requirements, are
availabte for high or low voltage re-
quirements, or bhoth. Economy in mass
production allows. complete distribution,
without additional cost, for civilian TV
and usual glectronic applications as welil
as new and replacement service in air-
craft, fire, police and related emergency
Condenser Co., 1616
North Throop §t., Chicago 22, IIl.—TELE-
TECH

Flexible Shaft Remote Control

Representative of the many new appli-
cations for flexible-shaft couplings in the
aircraft, radar, and instrumentation fields
is the illustrated non-magnetic type for
the control of permanent-magnet type
focusers for television tubes. The reluc-
tance of the magnetic circuit is wvaried
by a sliding steel collar controlled by a
lead screw at the output end ot the flex-
ible shaft. The fiexible shaft is formed
of high-strength bronze, and sometimes
is enclosed within an insulating plastic
or braided cotton sleeve. While normally
controlled from the rear of the set, some
units are designed to operate from the
front panel—IKupfrian Manufaeturing
Co., 541 Prospect Ave.,, Binghamton, N, Y.
—TELE-TECH

Sweep Generator

A new wide band sweep with markers
for aligning radar i-f amplifiers, known
as the Rada-Sweep, displays amplitude
vs. frequency response on standard os-
cilloscopes. It increased production speed
when substituted for conventional CW
point-by-point methods. Wide band lin-
ear sweep is available. The Rada-Sweep
is designed specifically for producing a
constant amplitude frequency modulated
signal for exploring the frequency re-
sponse of radar i-f amplifiers. Sweep is
wide band and the center frequency may
he switched to center of pass band of
present amplifiers. Simple design change
other center frequencies avail-
able. I'requency marks of pulse type are
connected directly to oscilloscope and
are not affected by i-f amplifier under
test. These marks are controlled by front
panel switches which turn them on or
off individually., Marks at any specified
frequency can be supplied and frequency
is changed by changing plug-in crystals.
A wide or narrow sweep may be selected
by front panel switch. Center frequencies
are switchable to 30 or 60 MC. Fine tune
control is available for center pattern.
Wide Pand sweep width is 20 MC. Nar-
row band width is 3 MC. There are pulse
type crystal positioned markers at 25, 35,
55, 65 MC. Qutput is up to 0.5 volt into 70
ohms —Kay Electrie Co., 14 Maple Ave.,
Pine Brook, N. Y..-TELE-TECH
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The Remarkable New Dielectric

Some practical advantages
of Sulfur Hexafluoride:

! Permits operation at higher voltages or
Jower pressures than are possible with air or
nitrogen; i.e. increased voltage at the same
pressure, or the same voltage at reduced
pressure.

£ Reduces or eliminates corona.

3 Offers opportunity for simplified design and
reduced dimensions of equipment ; also lower
construction and maintenance costs occa-
sioned by lower pressure required.

& Makes it possible to maintain voltages over
greater distance in cables with lower power
loss.

5 Has minimum permanent or cumulative ef-
fect in event of breakdown.

£ Is non-flammable.

SULFUR HEXAFLUORIDE

Farmula: SFgs

Molecular Weight: 146.06

Melting Paint: —50.8°C

Sublimation Temperature: —63.8°C
‘Critical Temperoture: 45.6°C

* Critical Pressure: 540 p.s.i.a.
Yapor Pressure:,

Temp. (°C) Pressure (p.s.i.a.)
—80 5 {subl. press.)
—50 34
—20 102

10 240
40 481

60 cycle Dielectric Strength (lungsten rod
and )7 diam, sphere, 1” spacing) N
Pressure, p.s.1.g.
0 10 20 30
Sulfur Hexafluoride, kilovolts 70 107 120 122
Nitrogen, kilovolis 13 17 21 25

TELE-TECH - April, 1951

Gas

For Transformers—Co-axial Cables—

Capacitors—and other High Voltage Equipment.

WHEREVER A GASEOUS OR LIQUID DIELECTRIC has
application, General Chemical Sulfur Hexafluoride merits prompt
investigation. This remarkable new insulating gas has a dielectric
strength comparable to that of mineral oil at moderate pressures!
With it, operating efficiency can be stepped up in many types of elec-
trical equipment, while overall construction and maintenance costs
may often be lowered.

GENERAL’S Sulfur Hexafluoride is an extremely pure material
that meets the most exacting dielectric requirements: it is remark-
ably inert; possesses exceptional thermal
stability, and has a dielectric strength
substantially higher than that of air or
nitrogen.

BASIC CHEMICALS

For commercial quantities or more detailed
technical information, consult General
Chemical’s Product Development Depart-
ment. Please use business letterhead when
writing.

FOR AMERICAN IMIHJSI’!_"ﬁl

PRODUCT DEVELOPMENT DEPARTMENT

GENERAL CHEMICAL DIVISION

ALLIED CHEMICAL & DYE CORPORATION
40 Rector Street, New York 6, N. Y,
Offices: Albany ¢ Atlanta * Baltimore ¢ Birmingham * Boston ¢ Bridgeport = Buffalo
Charlotte « Chicago * Cleveland * Denver * Detroit * Houston + Jacksonville
Los Angeles * Minneapolis * New York * Philadelphia ¢ Pittsburgh * Providence
San Francisco * Seattle * St. Louis * Yakima (Wash.)
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis,

In Canada: The Nichols Chemical Company, Limited ¢ Montreal * Toronto * Vancouver
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Cavity Frequency Meters
Designed for transmission and absorp-
tion -indications, a trio of new cavity

frequency meters may also be used for

N

setting and

oscillators
to a predetermined freguency with an

signal sources
accuracy of 0.1%.

Frequency ranges are: model 348,
13,000 to 18,000 MC; model 3493, 19,000 to
26,600 MC; model 350, 26.500 to 3%,000
MC. Each model consists of a cylindrical
cavity with one end joining the broad
side of a standard section waveguide.
Coupling between the cavity and the
waveguide is obtained by means of an
iris in the center of the junction. The
cavity is tuned by a plunger which is
diven by a micrometer head. Folded
halt-way traps are used in place of slid-
ing contacts between the plunger and
the cavity wall to eliminate erratic be-
havior and maintain calibration accura-
cies.—Sperry Gyroscope Co. Great Neck,
N. Y.—TELE-TECH

Triode

Designated as the F-5918, a new {riode
has been developed for use as an r-f
or class B modu-

amplifier, oscillator,

%

j
B :

lator. The heavy-wall, high-conductivitly
anode is water-cooled and is capable of
dissipating 60 kw in continuous comrmer-
cial service. It weighs approximately 23
I1bs, A multi-strand filament of thoriated
tungsten permits hairping to expand in-
dividually and tends to eliminate stresses
that might cause filameut warping. Kovar
glass-1to-metal seals are used throughout
to provide a mechanically rugged struc-
ture.—Federal Telephone and Radio Corp.,
100 Kingsland Road, Clifton, N. J.—
TELE-TECH

Miniaturized Oscilloscope

_Features usually found in large preci-
sion laboratory oscilloscopes are char-
acteristic of a new miniaturized oscillo-

scope developed with a sweep [requency
range from 3 cps to over 50 KC. Vertical
amplifier response is flat within 3 db
from direct current to 2 MC. while hori-
zontal response is flat within 2 db irom
de to 100 KC. Faithful reproduction of
wave forms with 3 p sec. rise times and
100 KC sgquare waves is provided. Over-
shoot or ringing are absent when used
with these pulse (ype wave forms at all
settings of the compensated attenuator,
—Hycon Manufaeturing Co., 2881 East
Colorado St., Pasandena 8, Calif.—TELE-
TECH
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Selenium Rectifier Caréridges

High voltage seleniuin rectifier cart-
ridges with voltage ratings up to 25,000
v, per cartridge and current ratings up
to 75 ma have been developed. These
cartridges utilize five different selenium
cell sizes varving from % in, in diam-
eter up to 1 in. in diameter with corre-
sponding current ratings varying from
1.5 ma up to 75 ma. They are designed
to meet rigid humidity, altitude, vibra-

tion and shock specifications and they
can be operated over the (emperature
range of —55° C to 100° C.—Interni-

tional Rectifier Corp., 8509 South Victorin
Ave., Los Angeles 43, Calift.—TELE-
TEmCH

Mierowave Link
Type BTL-A studio-transmitter link

equipment provides highly directive
point-to-point rtransmission of uniform

quality between studio and transmitter
sites of broadeast stations. It consists
of a transmitter, receiver, and two 48-in.
parabolic refleclor antennas. Basically
it provides a unidirectional program
channel, with service in the 89%0-911 MC
band for TV, 925-940 MC for AM, or 940-
952 for FM. The transmitter includes a
modified version of the RCA ‘“Direct
FM'" exciter unit. Its output of approxi-
mately 50 MC requires only one stage of
doubling, followed by two stages of
tripling to provide the carrier trequency.
A crystal-controlled double superhetro-
dyne receiver constitutes the receiving
end of the link. Furnished with a self-
contained power supply and housed in a
13-in. chassis, it requires only 121 in. of
panel space. — Radie Corporation of
America, RCA Vietor Div,, Camden, N, J.
TELE-TECH

Preamplifier-Equalizer

Model A65 preamplifier-equalizer is a
flexible compact, high-quality equalized
preamplifier which can he used with

constant-velocity (magnetic or dynamic)
pickups having outputs as low as 10 mv,
It affords exact compensation for widely
varying recording characteristics. Screw-
driver-adjusted gain control sets gain
to suit pickup used. The unit has low
output impedance, 20,000 ohms, and fa-
cilitates use of longer cable for output

without loss of highs. It incorporates
new 12AY7 low-hum, non-microphoniec
dual triode for initial stages; 6C4 for

output stages. Power socket fits under
6.6 or 8V6 outpul tubes. Special sockel
is available for triode amplifiers.—Bro-

ciner Eleetronics Laboratory, 15468 Sec-
ond Ave, New York 25 N. Y...TELE-

TECH
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TV Meunting Ring

A new type mounting and insulating

ring and sleeve for the 17-in. rectangu-
developed.

lar metal tube has been Al-

though they incorporate several major
improvements in their design, the ring
and sleeve are similar to those being
supplied to almost all major U. S TV
manufacturers. Specially engineered
models are available for all round and
rectangular metal picture tubes.—An-
chor XIndustrial Co., 533 Canal St,, New
York 13, N, Y.—TELE-TECH

Miniature Relay

A new hermetically-sealed nintature
relay has been developed which will
withstand shoecks up Lo 59 G and operate

gt

in temperatures ranging from —65° to
+200°. Displacing only 1.5 cubic in. and
weighing 3.5 oz. sealed with a dry, inert
gas, pressure filled, it has variable
mounting arrangements. Contact ratings
are: 2 amps, 28 v. dc; 2 amps, 115 v.
ac, 400 cps. Qverload rating is 12 amps.,
28 v., 20 sec.; coil resistance is 300 and
150 ohms; coil voltage is 28 v. de with .1
amperage.—Hart Manufacturing Co.,
Hartford, Conn.—TELE-TECH

Electrometer

Model 200 vacuum tube electrometer is
a self-contained dc¢ voltmeter which has

an exiremely high input impedance. It

measures voltages on two ranges, 2 V.
to 20 v. full scale, and has an input grid
drift current of less than § x 10-¥ and
3 x 10-® amps for the two scales respec-
tively. The input resistance is greater
than 10% ohms, and the capacitance is
approximately € ppf. The circuit is sim-

ple and stable. The instrument uses a
single vacuum tube, degeneration, and
battery npotential compensation. With

the input terminals connected together,
there is less than 0.002 v. per hour drift
on the 2-v. range and less than 0.02 v.
per hour drift on the 20-v. range —Keith-
ley Instruments, 15307 Warrensville Cen-
ter Rond, Cleveland 21, Ohio.—TELE-
TECH
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HEAR'I" OF A RECORD-CHANGER

It's General Industries’ turret-type, 3-speed motor, currently
being supplied to record-changer manufacturers.

In this highly efficient design, turntable speeds of 33%—45 and
78 RPM are secured through three separate pulleys mounted
on a turret plate. By means of a simple lever, the desired

pulley is brought into contact with the idler wheel. The two
pulleys not in contact with the idler wheel remain stationary.

1

1

1

1

1

1

|

i

1

| In addition to this turret-type motor, General Industries also

| offers the popular Model TR turret-type, manual 3-speed motor,
as well as the Model TS belt-drive 3-speed motor for both

1 manual and record-changer applications. Write today for full

| information on all models.

|

General Industries also offers a complete range
of single and dual-speed phonomotors to meet
every phonographand record-changer require-
ment. Complete details on request.

The GENERAL INDUSTRIES Co.

DEPARTMENT L e ELYRIA, OHIO

TELE-TECH =+ Aprl, 1951 51
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NARTB Engineering Convention April 15-18

When the broadeast industry’s con-
vention opens at the Stevens Hotel in
Chicago on April 15 the faces will be
the same and the atmosphere will be
the same, but the old National Asso-
ciation of Broadcasters will not be the
hosts—instead the new National Asso-
ciation of Radio and Television Broad-
casters will welcome the members and
guests,

At the time of going to press the
conference program was hot available,
but a preview of the highlights of the
meeting showed the following:

Monday, April 16. The conference
opens with an address by the officers
of NAB. There will be no engineering
program this day, and in lieu of the
usual Industry-FCC Panel an Industry-
Government Panel will be held dealing
with such things as mobilization, man-
power, and technical and material
problems. The FCC, it is understood,
had to decline to full participation this
vear due to pressure of workload and
budget problems. However, there will
be limited participation by some of the
FCC leading lights.

Tuesday and Wednesday, April 17,
18. On these days will be held the
familiar engineering sessions and an
extremely well rounded program of
papers is promised. The only fly in
the ointment as far as the papers com-
mittee is concerned was the frequency

24.IN. GE TV TUBES

Inline annealing oven at General Elec-
tric's picture tube plant in Syracuse is
built especially for 24-in. metal picture

tubes. Each tube is on a trolley which
moves slowly through carefully controlled
temperature zones in the oven. This
process removes Sealing stresses and
imparts increased strength to tube face

82

with which the word ‘“restricted” ap-
peared in letters concerning papers to
be presented! There will be guest and
member luncheons on each of the two
days which are included in the regis-
tration.

Thursday, April 19. This is the
period set aside for the programming
and operating sessions, and there will
be no engineering discussed on this
day. On Monday evening the Joint
Reception will be held in the Stevens
Hotel for members and attending en-
gineers; and on Wednesday evening
will be the Banquet for members and
all others who wish to attend.

On the lower floors of the hotel will
be the usual exhibition of larger units
of radio and television equipment. The
list of exhibitors may be smaller than
usual since several are so busy with
government orders that they have had
to decline invitations to be present.
On the fourth and fifth floors will be
the smaller equipment exhibits and
various demonstrations.

Washington Air Raid
Warning System

Frequency modulated transmitters in
the 40-50 MC band with a supersonic
code signal will operate public address
loudspeakers and sirens in the whole
District of Columbia in the event of air
raids. Thirty-four high powered ampli-
fiers will be activated by receivers sim-
ilar to those used in transit radio and
other specialized FM services. Other
frequencies will be used for point-to-
point signalling between the Command
Center and the Control Centers, and
for portable and mobile operation.

Crowley Receives Doetorate

In recognition of his contributions
to the ceramic and metallurgical arts,
the honorary degree of Doctor of Engi-
neering has been conferred on Henry
L. Crowley by his alma mater, Stevens
Institute of Technology.. Dr. Crowley
heads Henry L. Crowley & Company,
Inec., of West Orange, N, J., manufac-
turers of steatite parts and powdered-
iron cores widely used in radio, TV and
other electronic assemblies.

Central Stamping
Moves Into New Plant

The Central Stamping & Mfg. Co. is
now operating from its new home in
Polo, Illinois. The company was form-
erly located at 1520 N. Halstead Street,
Chicago, Illinois. Conveniently located

www americanradiohistorv com

in the midwest, Central now supplies
many of the leading names in industry.
Written inquiries as to just how Cen-
tral can help solve any manufacturer’s
metal carrying case problem, or per-
haps manufacture some piece of equip-
ment adaptahle to Central’s production
facilities are welcome.

Coming Events

April 8-12 — Electrochemical Society,
National Meeting Wardman Park
Hotel, Washington, D. C.

April 14—IRE Cincinnati Section, Fifth
Annual Spring Techniecal Conference,
Engineering Society Headquarters,
Cinecinnati, Ohio.

April 15-18—National Association of
Radio and TV Broadcasters, Conven-
tion, Hotel Stevens, Chicago.

April 16-18—-Joint Meeting of IRE and
URSI, IRE Professional Group on
Antennas and Wave Propagation,
Spring Meeting, National Bureau of
Standards, Connecticut and Van
Ness Streets, N.W. Washington,
D. C.

April 19-20—Armed Forces Communi-
cations Association, Fifth Annual
Meeting, Drake Hotel, Chicago.

April 20-21—Southwestern IRE Confer-
ence, Dallas-Fort Worth Section and
Student Branch, Southern Methodist
Univ., Dallas, Texas.

April 30-May 4 -— Society of Motion
Picture and Television Engineers,
69th Semi-Annual Convention, Hotel
Statler, New York City.

May 21-23—Electronic Parts Distribu-
tors Conference and Show, Stevens
Hotel, Chicago.

May 23-24—American Society for Qual-
ity Control, Fifth Annual Convention,
Hotel Cleveland, Cleveland, Ohio.

May 23-25—National Conference on Air-
horne Electronics, Dayton Section of
IRE, Dayton Biltmore Hotel, Dayton,
Ohio. i

June 18-20 — American Society for
Testing Materials, Annual Meeting,
Atlantic City, N. J.

June 25-29 — AIEE Summer General
Meeting, Royal York Hotel, Toronto,
Canada.

August 29-31 — 7ith Annual Pacific
Electronic Exhibit, IRE and West
Coast  Electronic  Manufacturers’

Aasn., Civie Auditorium, San Fran-
ciseo, Calif.

September 10-14—Instrument Society
of America, Sixth National Instru-
ment Conference and Exhibit, Sam
Houston Coliseum, Houston, Texas.
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Yes, telephones have changed, and conntless devclop-
ments have played a part in electromic progress since the day
of those old stem winders on the wall. Compactness, engineer-
ing precision and never-failing dependability are now demanded
where the only question once was, will it work at all? In meet-
ing these modern demands of modern electronics for modern
ceramic components, HiI-Q has led the way.

The Hi-Q trademark is unquestioned assurance of capaci-
tors, trimmers, choke coils and wire wound resistors that ave
uniformly dependable in every respect and rigidly meet spec-
ifications and tolerances. As the leading specialists in the
ceramic field, Hi-Q has come to be regarded by producers of
radio, television, comumunications and other electronic equip-
ment, as their best source of technical assistance in developing
new components to meet the special needs of any circuit. HI-Q
engineers are at your service any time you see fit 1o call them.

JOBBERS — ADDRESS: 740 Belleville Ave., New Bedford, Mass.

L]

SALES OFFICES: New York, Philadelphia,
Detroit, Chicage, los Angeles

TELE-TECH « April, 1851
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METAL CASE 55
g —

b Y
g

(Illustration Actual Size)

Ceramic tube of this quick mounting
capacitor is encleosed in Cadminm
plated metal case with special end seal
for protection against humidily and
temperalure changes. Capacity 1500
mmf + 500 mmf.

* Trade Mark Registered, U. S. Patent Office

PLANTS: Olean, N.Y., Franklinville, N. Y.

BETTER 4 WAYS
£~ precisioN

> UNIFORMITY
{~~ DEPENDABILITY
£~ MINIATURIZATION

Yo

Jessup, Pa., Myrtle Beach, S. C.
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Southwestern IRE Meet

The 1951 Southwestern IRE Confer-
ence for 1951 will be held on the campus
of Southern Methodist University in
Dallas, Texas, April 20-21. The chair-
man of the meeting will be Associate
Professor E. J. O’Brien, of South-
ern Methodist University. In addition
to the numerous papers which will be
presented at this meeting there is to be
a large engineering exposition where
many of the latest developments in
radio and television will be presented.

Among the speakers to be heard will
be: Dr. Cornelius Lonczos, National
Bureau of Standards, Institute of Nu-
merical Analysis, University of Calif.,
whose subject will be “The Radia-
tion of a Cylindrical Antenna”; N. Mar-
chand and M. Leifer, Sylvania Electric
Products, who will talk on ‘“Modern
Trends in the Design of Navigation
Systems”; and Herbert G. Lindner, of
Coles Signal Laboratories, who will
speak on “Time Domain Concept of
Communication”.

Central Transformer
Opens in Chicago

The Central Transformer Company,
with offices at 910 West Jackson Boule-
vard, Chicago 7, Ill,, has been formed.
Principals of the company are Morton
R. Whitman, president, and Lloyd G.
Shore, secretary-treasurer. Mr. Whit-
man was formerly chief engineer of
Thordarson Electric and has been in
the eiectronics field as a teacher and
engineer for the past 10 years. Mr.
Shore was formerly in charge of Geiger-
counter production at Radiation Count-
er Laboratories, a pioneer and leader
in this field. Mr. Shore has done exten-
sive development work in the field of
radiation iustruments.

Central Transformer Company will
specialize in custom transformer de-
sign and manufacture, and will provide
a service, not now available in the in-
dustry, to equipment designers and
builders.

Military To Explain
Packaging Needs

Packaging requirements of the armed
forces will be explained to industry by
representatives of the Army, the Navy,
and the Air Force, at the American
Management Association’s three-day
national Packaging Conference, April
17-19, at the Auditorium in Atlantic
City.

Speakers from the armed forces who
will take part in the session on “Mil-
itary Packaging Requirements” will in-
clude: Colonel John A, Way, U. 8. Air
Force, Chief, Munitions Board, Pack-
aging Division; C. K. Royce, Office of
Naval Material; William D. Long, Chief
of the Packaging Laboratory, Air Ma-
terial Command, Wright Field, Dayton,
Ohio; Captain C. E. Shafer, USAF
Procurement Division, Headgquarters
Air Material Command, Wright Field.

TELE-TECH + April. 1951
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How o make scillograms 7

—SET UP THE CAMERA
_SNAP THE SHUTTER
—SEE THE PRINT

M.I. |N 3 MlNUTES—or even less
with the Fairchild-Polaroid® Dscilloscope Gamera

| The easiest way is the fastest way when you're photo-
graphing oscilloscope images with the Fairchild-
Polaroid® Oscilloscope Camera.

No more darkroom processing! With this new camera
it takes only two minutes (less if you're fast) to set up

Set up the camera, The Fairchild-Polaroid
camera consists of three units: adapter ring,
hood, and camera body. To set it up, you place

AN ; and snap the picture, one minute to finish a print. Each
géie{?as?g)ytﬁg ak?otgﬁ il;ft%tl?: errmglihgicélégff?ﬁg 3% x 4% print records traces exactly one-half life size
camera into the bayonet lock on the hood. That to make comparisons easy.
supporting rod is a safety feature that protects ‘Write for complete data and prices on F-284 Oscilloscope
both camera and oscilloscope. Camera Kit including camera, carrying case, and film.

Fairchild Camera and Instrument Corporation, 8§-06 Van
Wyck Boulevard, Jamaica 1, N. Y. Dept., 120-148,

SPECIFICATIONS

LENS—Speciol 75 mm. £/2.8 IMAGE SIZE—One-half reduction of
Wollensok Oscillo-anastigmat. scope image.
SHUTTER—Wallensok Alphex; WRITING SPEED—to 1 in/usec af
speeds 1/25 sec. to 1/100 sec., only 3000V acceleroting potential;
“ime,” and “bulb./* higher speeds at higher voltages.

. i DIMENSIONS—Camera, 10% x 5%
FOCUS—Fixed (approx. 8 in) x 6% in.; hood, 11 in. length, 7%

in, dia.; adapter, 2 in. width,

PICTURE SIZE—3% x 4% in. 6% in. max. dia.

{2 or more images per print;
16 exposures per roll of film.) WEIGHT—Complete, 73 Ib.

Pull the tab to finish exposed print. Typical of the work

After a snap of the shutter, the exposure is made being done with this

and you're ready to finish the print. If you want 4%, print of 35-milli- )
two exposures, it’'s easy to move the camera body second single-sweep

down and make a second exposure. To finigsh the trunsient—one of a

print, you merely pull tab at back of camera. series of accelerome- ¢

ter-output recordings
that made possible the
e e e ] completion of nine

i recorded “drop-tests”
in 40 minutes,

b

L Remove the finished print. A minute after C -
you've pulled the tab, the finished print is ready R
for evaluation. Just open the camera back and

there it is. An easy job, but you have a photo-

graphically accurate record of the trace m less OS’CILLOSCOPE RECORDING CAMERRAS
/i

time than you could sketch it from memory.
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AMERICAN ELECTRICAL HEATER CO.
DETROIT 2, MICH.
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IRE New Products
(Continued from page 47)

Capacitor

A new series of “Discap” ceramic ca-
pacitors developed for use when a more
stable capacity is required for coupling

and Dby-passing in filter networks, The
actual capacity change from the capacity
al 25°C is only *3%. The capacity loss
at 56°C is —399%. Type D Discaps are
available in capacities between 150 mmi
to 2000 mmf and tolerances of £10% and
20%.—Radio Materials Corp. 1708 Bel-
mont Ave., Chicago 13, I1.—TELE-TECH

Selenium Rectifiers

Three mnew selenium rectifiers have
been developed. They are known as
types 16Y2, 8Y1, and 16Y1, and have

I

cells which are one-half inch square.—
Radio Receptor Co., Inc., Seletron Rec-
tifier Div., 257 West 19th St, New York,
N. Y.—TELE-TECH

Capacitor

A new line of capacitors include mini-
ature and sub-niiniature types has been
developed, featuring special coatings and
constructions. NMiniature stand-offs, high
frequency units, and the molded plate
capacitor are among the company’s lat-
est developments.—Mucon Corp., 9 Si.
Francis St., Newark 5, N. J—TELE-
TECH

Grid Pip Meter

In addition to having an individually
hand calibrated direct reading dial the
new model 90662 grid dip meter has an

extended freguency range to cover the
entire spectrum from 220 KC to 300 MC.
Included with the new grid dip meter is
algo a remote probe for coupling into
extremely small and normally inacces-
sible places.—James Millen Mfg. Co.,
Malden, Mass.—TRELE-TECH

Capacitors

Type PG “Glasseal” miniature paper
capacitors are assembled in metal tubes
with glass-metal terminals. They will
fully meet the most exacting demands
of high vacuum, high pressure, tempera-
ture cycling, immersion cycling and cor-
rosion tests, Rated ranges are: Tem-
perature, —5H5° to +125°C; Capacitance,
001 mfd. to 1.0 mfd.; Voltage, 100 to 600
volts de operating.—Pyramid Electric
Co., 14453 Hudscou Blvd.,, North Bergen,
N. J..TELE-TECH
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0 A
are claiming
4 larger

share

Production of GLOBAR brand ceramic re-
sistors is being directed to manufacturers of
defense equipment in ever-increasing quan-
tities. These manufacturers must, necessarily,
receive first priority if they are to produce
critically needed equipment during this
national emergency.

However, our productive capacity is such
that we are able to meet most needs of
producers of civilian equipment —and will

GLOBAR ceramic Resistors

continue to do so in every way that does
not affect defense production.

The unique characteristics of GLOBAR re-
sistors have resulted in many improvements
in circuit designs. Whether you are produc-
ing defense or civilian equipment, it will pay
you to investigate the many types available.
Our complete co-operation is assured. Write
Dept. T-41, The Carborundum Company,
GLOBAR Division, Niagara Falls, New York.

&y CARBORUNDUM

TRADE MARK

“Carborundum” and “Globar” are registered trademarks which indicate manufaciure by The Carborundum Company, Niagara Falls, N. Y.

TELE-TECH - April, 1851
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How to eliminate set screws and
rivets with Rollpin self-locking fasteners

Now put real fastener economy into your
assembly procedure. With Rollpin metal fas-
teners as replacemenls yon can eliminate
many rivet and set screw applications and
avoid the peening or threading operations
which they require. One stroke of a press
sets a Rollpin firmly in place, flush with the
face of your assembly. This means real sav-
ings to you in costs and time.

It will pay you to investigate Rollpins for
your product as a cost saving replacement
for steel fastening pins, pivot or hinge pins,
clevis pins, cotter keys, locating dowels, or
shafts,

S =)
Rollpin acts as guide shoft for
spring-loaded relay contacts, Sim-
ply inserted ... riveting operatian
eliminated . . . it outwears pre-
vious bross rivet by ten times.

88

Rollpins reploce set screws for
pinning pulleys to shafts. Hole
tapping operation is avaided and
Rollpin holds tighd against vibro-
tion until deliberately removed.

Rollpins exceed the shear strength of cold-
rolled pins— are easily adapted to jig assem-
bly or automatic hopper-fed presses. They
provide a firm vibration-proof £t until de-
liberately removed with a pin punch . .. and
since Rollpins do not enlarge the hole, the
same pin can be re-inserted with a hammer!

For details on Rollpins, write to Elastic
Stop Nut Corporation of America, 2330 Vaux-
hall Road, Union, New Jersey.

TRADE MARK

£/ “proDUCT OF
[ %

ELASTIC STOP NUT CORPORATION
OF AMERICA

Rollpins are supplied to specified
lengths with chamfered ends.
Available from stock in diometers
from 5/64’" to 2" in Carbon and
Stainless Steels.

www americanradiohistorv com

Civil Defense
(Continued from page 38)

lay but is much higher than any
noise pulses which might override
the filter circuits.

An illustration of a frequency se-
lective relay appears in Fig. 4. A
“Q"” of 2560 is not unduly hard to ob-
tain. For mechanical reasons the
reed should be designed to have its
tolerance fall on the lower side of the
critical frequency. Similar reasoning
dictates that about 5/32 of an inech
should be the spacing between the
reed and its contact to prevent noise
actuation, and hence false signalling.

The question of a suitable selection
of code groups and frequencies for
operation of such a selective calling
device is involved and should be de-
cided immediately by the Office of
Civilian Defense; up to the time of
writing the decision had not been
made, although comprehensive rec-
ommendations have already been
made to the office,

Assuming that the frequency band
20 to 40 cps is used, with a channel
width of 2 cps, there will be avail-
able ten channels for signalling.
Thus, for example, 30 cps might be
YELLOW, 32 ¢ps RED, and 34 cps
WHITE warnings. A call on any one
of these frequencies would alert the
defense parties at the desired Jevel,
and the public need not be frightened
by recurring YELLOW warnings
which never become RED. This is a
simple application, of course, and in
actual operational use different fre-
quencies would serve different public
defense units. Because of the limit
of ten channels it might be necessary
to go further in the coding by diplex-
ing the frequency selective relays,
and arranging for, say, hospitals to
respond to 36 cps, and emergency
ambulance services to 36 cps followed
by 30 cps, etc. Obviously any num-
ber of combinations can be produced
according to the need. But until
some definite action is taken by the
proper authorities manufacturers
cannot proceed any further with the
design and production of such equip-
ment.

An ingenious internal siren effect
is provided in the receiver unit of
Fig. 3 by the use of feedback from
the loudspeaker voice coil to the first
audio stage. When the “on” relay
closes oscillation occurs in this ecir-
cuit, and is varied in frequency by
the neon glow lamp. This produces a
“warbling” tone whose frequency
and rate of change is dependent on
the circuit congtants and component
arrangement.

This siren is an optional feature,
for it will be obvious that it is
equally feasible to provide an extra

TELE-TECH - Aprl 1951
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COST OF
PRODUCTION

In the pricc of the El-Menco CN
capacitor, the cost of materials is small —
few materials are used. It’s the know-how of

putting these minute quantities of materials

MATERIALS

together that really counts.

Tiny as it is, the El-Menco CM-15 high-capacity
fixed mica condenser exceeds the strict requirements of
the Army and Navy. It is tested for dielectric strength at

double its working voltage before leaving the factory —

CM-15 MINIATURE CAPACITOR

for insulation resistance and capacity value. You can Actual Size 9/32” x 1/2" x 3/16"

For Television, Radio and other Electrenic

always depend on this mighty midget — even under the Applications.
2 mmf. to 420 mmf. cap. at 500v DCw.
most critical operating conditions and climate extremes. 2 mmf. to 525 mmf. cap. at 300v DCw,

Temp. Co-efficient & 50 parts per million
per degree C for most

ALWAYS SPECIFY dcapucliiy ch;Je;.
6-dot color coded.
EL-MENCO CAPACITORS

THE ELECTRO MOTIVE MFG. CO., Inc.

WILLIMANTIC CONNECTICUT

Write on your firm letterhead for

Catalog and Samples, ; -
MOLDED MICA MICA TRIMMER

CAPACITORS

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIG, CONN. FOR INFORMATIONM.
ARCO ELECTROMNICS, INC. 103 Lafayette St., New York, N. ¥Y.—Sole Agent for Jobbers and Distributors in U5, and Canada
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® QUALITY

® LOW COST

¢ LONG LIFE

e DEPENDABILITY

Alert to the changing demands of the
TV and Radio industry, RAYPAR is
right in step with the latest electronic
developments and production methods.
Components constructed by RAYPAR
to your specifications are consistent
in performance and dependability.
RAYPAR producis meet with Under-
writers approval. We have a complete
line of flyback transformers, with any

l | gﬂ? ,,'ii}/h Stide af /{’,4}7%?

type core, all types of cathode ray tube *

socket assemblies with wiring har-
nesses, high voltage rectifier tube sock-
ets and RAYPAR'S one piece consiruc-
tion innerlock connector. Our RAYPAR
family knows that, “Production and
precision go hand in hand.”

Contact us about your special needs.

7800-10 WEST ADDISON STREET e CHICAGO, ILLINOIS

We Have in Stock For Sale
ARMY AND NAVY RADIO COMMUNICATION EQUIPMENT
AJRCRAFT AND GROUND TYPES
AIRCRAFT RADAR EQUIPMENTS

RADAR TEST INSTRUMENTS

SEND US YOUR REQUIREMENTS — BELOW 1S A PARTIAL
LISTING OF OUR STOCK

TRANSMITTERS RECVR.-TRANS, RECEIVERS
T-9/58PQ-2 RT-4/AP8-2 R-3/ARN-8
T-25/TPS-2 TR-6/APA-1G T-10DB
T-26/APT-2 T-7/APN-1 R-1T/CPN-3
T-28/APT-1 RT-10/APS-3 R-36/TPS-2
T-34 /ART-7 RT-21/APN-7 R-53/ATQ-8
T-51/ARQ-§ RT-24/APX-2 R-69/ARN-§
T-53 /ART-2 RT-34/APS-13 R-111/4PR-54
T-61/AXT-2 RT-35/8PG-5
T-83/ATT- RT-48A /TPX-1
S Eowen s
TURBO AMPLIFIERS 2 - 11/
PT-4/APGQ-2 ID-30/A128-2
TEST EQUIPMENT PP-72/APQ-T 1D-4L/41°Q-13
PRICES UPON REQUEST RA-45 ID-44/APS-13

LERU LABORATORIES, Inec.
360 BLEECKER STREET, NEW YORK 14, N. Y.
ORegon 5-3325-6
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contact on the relay which will close
a bell, or other warning device cir-
cuit when an alarm is received.
However, by making use of the feed-
back feature of the receiver itself
economy in components is effected
and a distinctive warning signal is
obtained.

If the receiver is operating, either
muted, or with a broadcast program
audible, reception of a suitable sub-
audible tone will close the relay and
sound the siren. The “Alert-Receive”
switech is then thrown to the “re-
ceive” position and the message re-
ceived. After transmission of the
message, the “off” signal is trans-
mitted; this causes the siren to
sound. To silence it the operator
must place the switch in the “alert”
position ready for the next call.

In general, sub-audible tones have
been chosen rather than the much
stressed sub-carrier system popular
today in some FM systems because
most telephone lines will transmit
such frequencies without special at-
tention, whereas the 20 kc signals of
the sub-carrier and “controlled” sig-
nal systems require special high fre-
quency equalization to pass such
frequencies without excessive atten-
uation.

Although no decisions on policy
have yet been made by the military,
it will be quite apparent that it
would not be in the public interest
to silence broadcast stations in time
of emergency. Therefore contro] and
communication equipment of this
type is certain to be required. The
public has been conditioned for so
long to rely on radio for its current
information that any cessation of
such a service in time of enemy op-
erations would have an extremely
demoralizing effect on the popula-
tion. This is particularly so in the
United States and Canada for in no
other countries are to be found as
many stations serving purely local
areas. Even assuming that it was
considered necessary to silence a
local station, the last signal trans-
mitted by it could be the code to
activate the defense receivers.

Acknowledgment is made to Mr.
Arthur F. Van Dyck of RCA Lab-
oratories for his assistance in pre-
paring this article.

1. Small Town Mobile FM Operation, Eugene
Cook, TELE-TECH, fFeb. 1950.

Output Balancing
of Synchronizing Generators
In the “Cues for Broadcasters’” sec-
tion of the March issue, “Output Bal-
ancing of Synchronizing Generators”
appeared. The author, C. J. Auditore,
says that J. S. Schaller of NBC Engi-
neering Maintenance should be credited
with originating the idea.

TELE-TECH + April, 1951
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Litfle lamps flash warnings —prevent accidents

HEN you can show a customer that Plan now to design greater safety and
your product is safer to use thanyour  utility into your product with General Elec-
tric miniature lamps. They’re available in
both filament and neon glow, in many types
and sizes. You're always sure of long, de-

o pendable service from G-E lamps because
extra safety and utility to your product. As . . 1 Electric Lamp

competitor’s, you've got a big start toward

clinching the sale.

General Electric miniature lamps can add

indicator lights, they can be used to tell  [cgearch is always at
whether current is on or off, to flash a warn- work to make G-E lamps
ing of high temperature or voltage. Used as Stay Brighter Longer.
dial lights, they make it easier for operators ~ Lamp Department, Gen-
to read dials and gauges quickly, help spot  eral Electric Co., Nela LAMPS
trouble before it happens. Park, Cleveland12,0hio.

You can put your mﬂﬁdeme m__

GENERAL @D ELECTRIC
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FIXED RESISTORS
-, 1- and 2-watts)

VARIABLE RESISTORS

5. _IRON CORES

"CERAMAG® (rerriTE) CORES

LINE AND SLIDE SWITCHES

CHOKE FORMS

GA CAPACITORS

Your request (on company
stationery) will bring you this new
42-page catalog containing latest
data on the complete line of
standard Stackpole electronic components
plus helpful engineering data.
Ask for Catalog RC-8.
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Critical Raw Materials
(Continued from page 39)

netic speaker designg in which case
an increase in copper consumption
of about 1 lb. per field coil would be
required. Electrostatically focused
cathode ray tubes will of course elim-
inate focus magnet requirements, al-
though manufacturing costs per in-
strument will rise somewhat with
such tubes.

To conserve copper, power trans-
former shorting bands originally
specified to be 40 mils thick and 2 in.
wide will now only be 20 mils thick.
Hook-up wire has been reduced in
gauge from 22 to 24. Copper clad
steel wire instead of copper wire will
be used on wire-wound resistors and
chokes, and may also be employed as
300-chm transmission line in TV in-
stallations. Gauge of 300-ohm trans-
mission line has been reduced so that
7 strands of No. 30 instead of No.
28 will yield a 234 ft. length per lh.
of copper as contrasted to the stand-
ard 147.5 ft. In coaxial transmission
line systems, tests are being con-
ducted to replace the copper braid
shield with thin aluminum foil
sheath. This cable now uses 22.5 Ibs.
of copper per 1000 ft. and 20 lbs. are
in the sheath. The new coaxial will
contain only 2.5 1bs. of copper and
3 1bs. of aluminum per 1000 ft.

To conserve nickel, a new material
known as S831 is being produced for
application as a new plate (anode)
material. This raw material, carbon-
ized nickel-plated steel strip, is a
substitute for pure nickel. Nickel-
plated iron wire, Nipron, is being
used in the manufacture of receiv-
ing tubes as a substitute material for
copper grid side rods.

The conservation program is also
being followed through to the instal-
lation of a TV receiver in the pur-
chaser’s home. Savings here are ef-
fected primarily by using smaller
amounts of material through careful
location of the receiver with respect
to the outside antenna, using smaller
antenna mounting masts, lighter
gauge masts, lighter gauge alumi-
num antenna elements, and by the
substitution of steel for aluminum
wherever possible.

Philco calls their newly-designed
chassis a “performance-conservation”
receiver. In Washington, early in
February, key officials in Military
and Defense Production were shown
the resulits of a two-year engineering
program to reduce to a minimum
the amounts of critical] materials
used in the television sets.

The substantial savings of critical
materials in the new TV set are as

TELE-TECH +« April, 1951
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follows: aluminum 689, alnico No.
5 1009, silicon steel (power and low
frequency transformer cores) 58%,
copper 269 net, ferrite (high fre-
quency transformer cores) 519%,
nickel 15%, as well as savings in
brass and cadmium for plating.
Various government production ad-
ministrators, after seeing the results
of Philco’s conservation developments
were well pleased, not only with the
savings in materials but with the
willingness to make these develop-
ments available to the entire indus-
try.

To demonstrate that the perfor-
mance of the conservation model

equalled that of the present standard
TV receiver, a side-by-side compari-
son of picture quality was made.
Many attending the showing for the
press guessed wrong when asked
which set was the conservation
model. The test of the effect of low
line-voltage (90 V.} revealed that
the new model, with electrostatic
focusing, remained in focus better
than the current model. It is claimed
that in areas of difficult reception
the new model is superior.

The new set will cost approximate-
ly the same as the present set be-
cause, while there are savings on
some materials, the electrostatic(ES)

SELENIUM

Invaluable for

®
TESTING for

Characteniotica!

of rheostat control saturable reactor.
A.C. INPUT: 220 velts, 3 phase, 60 cycles.

laad current.
40°C.
secand.

150 lbs.

Rectifiers - Switches -

74

PRODUCTION LINE TESTING

BROADCASTING & COMMUNICATIONS
RELAY RACK MOUNTING UNITS

Hote these Outotanding
Electnical and Mechanical

SELENIUM RECTIFIER
FULL WAVE o SIX PHASE

D.C. QUTPUT: 24 to 32 volts, 30 amperes. Con-
tinuously variable from 24 to 32 volts by means

REGULATION: Plus or minus 4% from 0 to full
AMBIENT TEMPERATURE: Designed to operate at
CONVECTION COOLED: Speed of response: 0.4

SIZE: 18" x 14" x 15", Aluminum cabinet, Wgt.

NET PRICES, F.0.B. COLLEGE POINT

MODEL A (D.C. Ripple 1%96) -evrieeracees $485.00
MODEL B (D.C. Ripple 3%) rovverereeerrernnn $450.00

RICHARDSON-ALLEN

~CORPORATION =

MANUFACTURERS ¢ RESEARCH and DEVELOPMENT ENGINEERS
Electronic Timers -
116-15 FIFTEENTH AVENUE ¢ COLLEGE POINT, L. I,

Paritalble

RECTIFIER

POWER SUPPLY

for INDUSTRIAL, GOVERNMENT,
ELECTRONIC and RESEARCH LABORATORIES

PORTABLE « WITH HANDLES

Furnished complete with voitmeter,
ommeter, 6 ft. 3 phase cord and
locking plug, D.C. circuit breaker,
A.C. fuses, onjoff switch, pilot
light.

Also Available in

KIT FORM for SCHOOLS!
MODEL C. Camplete kit of parts,
furnished with easy-to-reod sche-
matic diograms and wiring instrues
tions, Easily assembled,

Solenoids
N, Y.

Oscillators -
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tube costs more to build than the
magnetically-focused tube. The as-
sembly time is about the same on the
two models. The new chassis will be
offered with 177 and 20” picture
tubes.

Material savings are effected by:

1. Electrostatic Focused Picture
Tube. This eliminates the Alnico
(cobalt) permanent magnet or the
copper coil for electromagnetic fo-
cusing.

2. New Deflecting Circuits. These
use lower plate voltage, a smaller
horizontal transformer. These are
made possible by Phileo’s develop-
ment of a new tube, 6V3, a diode
damper. Elimination of copper and
ferrite in width and linearity coils
results from the use of a circuit in
which width control is accomplished
by resistance variation.

3. New Power Supply. The heavy
power transformer is replaced by
selenium rectifiers in a voltage-doub-
ling circuit (plus a small filament
heater transformer), thus saving
silicon steel and copper. The weight
of the entire set has been reduced
more than 12 pounds. )

What effect on performance would
these changes be likely to produce?
The change to ES focusing in the
picture tube should involve no change
in picture quality, but the more com-
plicated gun would cause the tube to
be slightly more expensive. Good de-
flecting circuit performance is as-
sured by the use of the new Phileo
tube, 6V3. The replacement of the
power transformer by voltage-doub-
ling rectifiers, a scheme in use for
some time by other manufacturers,
means that the plate voltage supplied
to the chassis has been reduced from
320 to 250 volts, which causes no
difficulty.

Fig. 1 shows the savings of ma-
terials in various parts of the chassis.

Similar savings are accomplished
in Philco’s new model of phono-
graph, for instance: aluminum 100%,
brass 1009, phosphor bronze 100%,
stainless steel 50% and zinc 83.5%.

Had the entire TV industry fol-
lowed a conservation plan, such as
that outlined, the savings for the
year 1950 would have been: alumi-
num 2100 tons, cobalt 440 tons, cop-
per 4600 tons, ferrite 2950 tons,
nickel 224 tons and silicon steel 27,-
600 tons. These figures allow the
conservation program to be viewed
in its true perspective.

WCAU Radio-TV Center

Foundations have been completed for
the new, 100,000 square foot radio and
television center which WCAU is erect-
ing on a l0-acre site outside Philadel-
phia’s business district.
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" 4W20000A

Water-Cooled Power Tetrode

TYPE 4W20000A POWER TETRODE
CLASS-B LINEAR AMPLIFIER—TELEYISION SERYICE
TYPICAL OPERATION (Fer tube, 5-Mc. Bandwidth, 218 Mc.)

Peak Synchronizing Llevel
toad Impedance - . - - - 400 Ohms A E———
Effective Length of Plate Line - - Quarter Wave
B-C Plate Voltage - - - - 5500 Yolts
D-C Plate Current - - - - 7.} Amps
D-C Screen Voliage - - - - 1000 Volts Water
D-C Screen Current - - - - 600 Ma,
- —310 Volts [

IS Y
.

T I

DC- Grid Yoltage - - - - - -

Peak R-F Grid Input Voltage (approx.) - . 485 Volts
Plate Power Input - . - - - - 39,1 Kw.

Plate Dissipation - - - - - - - - - 19.0 Kw.

Plate Power Gutput - - - . - - - - 20,1 Kw.

—— Anode

For the practical approach to high-power TY through channel I3,
here is the tube . . . the new Eimac 4W20000A power tetrode. 1z

T~ Screen Grid
Among the features of the 4W20000A are a unipctential cathode
of thoriated tungsten hedted by electron bombardment, a water- | Control Grid

cooled anode rated at 20 kw dissipation, and coaxially arranged

terminals. Cathode
This new tube's potential applications are not limited to TV service. = Heater
Data on typical operation in class-C telegraphy or FM telephony

as well as class-B linear TY amplifier service are included in a )

comprehensive data sheet . . . available for the asking, %

Eitel-McCullough, Inc.

1 : Follow the Leaders #
San Bruno, California ollow the Leaders to
Export Pgenis: Frazar & Hansen, 301 Clay St., San Francisco, California

o
i

279

‘the 4W20000A is another Y

Eimac contribution to electronic. progress
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Century's 2000 wait
Lekolite combines

high light output with
externally operated
controls for precision
shaping and focusing
of the beam . . . just one
of the many engineered

unils shown in Century's
TV Lighting Catalog

CENTURY LIGHTING, INC.,
521 WEST 43RD STREET.
NEW YORK 18

626 NORTH ROBERTSON
BOULEVARD,
LOS ANGELES 46
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Better (ot
FOR QUALITY APPLICATION

Precision made coil assemblies to meet rigid cus-
tomer or Military Specifications. Special assemblies
designed for any application.

Hermetically sealed coils, reactors, chokes, Yacuum-
pressure impregnation for any type.

‘We have complete test equipment
and facilities for all Electronic Sub-

assembly work.

Estimates or quotes given im-
mediately to help you make

Government Bids.

METUCHEN, NEW JERSEY

FUGLE-MILLER Laboratories MAIN STREET

METUCHERN 6-2245
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TV Test Equipment
(Continued from page 32)

omit a spot frequency check of the
1-f coils because these preliminary
adjustments may be made when using
the i-f sweep signal generator. Other
manufacturers, unwilling to have
their production depend too much
upon the availability of highly
trained personnel, prefer the two
position i-f test as outlined in Fig. 3.

Since most test signals can be pro-
duced interchangeably from indi-
vidual or centralized signal gener-
ating equipment, the advantages of
individual signal generators lie main-
Iy in low initial cost, simple installa-
tion problems, and their adaptability
to many types of production layouts.
In addition, many voices in the in-
dustry stress the reliability of these
generators, particularly in r-f tests.

In some plants where central sig-
nal generating systems are used, in-
dividual signal sources are neverthe-
less maintained and used in the line
from time to time so that in the
event of failure of the central
sources, partial production at least
may be maintained.

Grouping together those manufac-
turers who use little or no central
signal generating equipment, costs
for production test equipment aver-
age $15,000 per 100 sets daily. Those
plants depending mainly upon central
sources for the majority of their
test signals use $20,000 worth of test
equipment, per 100 receivers. The
semi-centralized plants come in be-
tween these two figures, averaging
$16,500 in test equipment costs for
100 sets.

The total cost of test equipment
among those TV manufacturers
studied was $1,116,000 for produc-
tion facilities—plus $217,000 for
laboratory and quality control equip-
ment—or a total of $1,333,000 for a
production of 6700 TV receivers
daily. Projecting these figures on
the present production of 7-million
sets for 1950, we find that the total
investment of the industry for test
equipment in TV receiver manufac-
ture is approximately $6,500,000!

Every plant devotes some test
equipment to Quality Control, Incom-
ing Material checks, and in many
cases also maintains Laboratory fa-
cilities devoted to improving TV pro-
duction. (Research and circuit de-
sign equipment has not been included
in these statistics.)

Test equipment for thefe purposes,
such as Q-meters, Bridges, Wide-
Range  Oscilloscopes, Laboratory
Power Supplies, Decade Boxes, etc.
are usually high-cost, precision in-
struments. A group of such equip-
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Bell Telephone Company craftsman
wraps q wire to complete a connection.
Wire is inserted into the nozzle and
o rotating spindle whips it around
terminals.

Close-up of connection made with new
tool—neat, tight windings.

BELL TELEPHON

WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN GOST

TELE-TECH = April, 1951

E

IT DOESN'T take long to wrap a wire around a terminal
and snip off the end. But hundreds of millions of such con-
nections are being made each year to keep up with America’s
growing demnand for telephone service.

Now this job is done much more efficiently with a new wire
wrapping tocl invented at Bell Telephone Laboratories. This
“gun’” whirls wire tightly around terminals before solder is
applied. The connection is better and there is no excess
wire to be clipped off — perhaps to drop among a maze of
connections and cause trouble later.

The new tool is being developed in different forms for
specialized uses. The hand-operated wrapper in the illustration
is for the telephone man’s tool kit. Power-driven wrappers
developed by Western Electric, manufacturing unit of the Bell
System, are speeding the production of telephone equipment.
The gun’s small nozzle reaches where fingers couldn’t — a big
advantage these days when efforts are being made to produce
telephone system parts smaller as well as better.

Bell Telephone Laboratories scientists devise many special
tools that help your telephone system to keep pace with service
demands economically — keeping your telephone service one
of today’s best bargains.

LABORATORIES

www americanradiohistorv com
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THE

di-acro norcuer

Duplicates Precision Notches
WITHOUT DIES!

The new precision Di-Acro Notcher
eliminates the need for punch press and
dies on many production notching op-
erations. It is also ideal for experimental
work as it can be quickly adjusted for
any size or shape notch. Many straight
shearing operations can also be per-
formed with this flexible unit.

CUTS CLEAN—NO BURRS OR
ROUGH EDGES

The powerful Di-Acro Notcher has an exclusive roller bearing cam design
which provides a tremendous pressure with a small amount of effort. The
precision-ground Vee-shaped ram and blades of alloy tool steel assure
clean cuts and permanent accuracy.

LARGE CAPACITY. The Di-Acro Notcher cuts 90° notches up to 6” by 6”
in 16 gauge steel in one operation. Larger notches, and wider or narrower
angles, can also be obtained.

SEND FOR 40-PAGE CATALOG. Gives full information on all six
“D1E-LEss DuPL1cATING” production boosters—Di-Acro Benders,
Brakes, Shears, Rod Parters, Punches, Notchers—with many ex-
amples of accurately duplicated parts.

H DJ-ACRO is pronounced "DIE-ACK-RO"

: el . 01-A[RD
_ DI-ACRO (i ! .
PRODUCTION EXAMPLES '“-,,@' &
SSDUPYY 348 EIGHTH AVENUE, LAKE CITY, MINN,

DEFLECTION
YOKES . . . |

and electronic
components

If it's dependable, it's TEL-
RAD ...
ing Deflection Yokes to ex-
acting specifications for the i

now manufactur-

finest manufacturers.

4

We are equipped and experienced . . .
keyed to supply military and manufactur-
ing operations with dependable electronic
components.

L L ]
--------_-'-_- for‘ { m
-_---"""-'.".--- n our facilities 'n-‘ n
‘; Your inq':;”sisb-:onfrucf work are 1§
L prime an yited. S
[ L
1
P o ™

Jel-Rad. . (Co., Inc.

RADIO and TELEVISION COMPONENTS
1915 N. Clybourn Ave. Chicago 14, 1l
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ments therefore can amount to a
substantial portion of the total test
equipment used in a plant.

Among the manufacturers studied,
there is a range of 8.6% to 36.2%
of total test equipment (dollar value)
devoted to Quality Control, Incoming
Materials checks and Laboratory pur-
poses. The average for all plants is
169% of total test equipment being
used for Laboratory and Quality Con-
trol. However, the smaller plants
(under 500 sets daily output) devote
an average of 27.89 of their entire
testing facilities to laboratory equip-
ment, while the larger plants (above
500 sets daily output) devote ouly
15.59 on an average to such equip-
ment. This disparity may be due to
the fact that very large plants often
possess entirely separate Laboratory
Divisions (which are not included in
this survey), or may in some cases
prefer to ignore development work
entirely, devoting all their facilities
to production.

One of the major differences of
opinion among TV receiver plant
owners and engineers today is the
question of whether to use central
or Jocally situated test signal equip-
ment. The question seems more a
matter of engineering philosophy
than measured fact, because there
exist vigorous, authoritative pro-
ponents of both opinions, who are
more eager to cite chapter and verse
to substantiate their position. In
practice, fully half the TV manufac-
turers, running from the smallest to
the largest, have little or no central
signal equipment. This percentage
will diminish in the future as many
of these plants plan to acquire Mono-
scope Cameras and associated equip-
ment (now that test patterns occupy
an increasingly smaller percentage
of TV broadcast time). Plants hav-
ing fully centralized systems are in
the minority representing only one
fourth the manufacturers, although
they account for 30% of set output.

Opponents of the centralized sys-
tem claim lower equipment costs for
their test methods, and this claim
seems to be substantiated by fact
since the average test equipment
costs for locally generated signals
ran on the average of 76% the cost
for centrally equipped plants. It
should be noted, however, that there
are numerous other factors influ-
encing the cost of setting up a plant,
and that there are many plants where
the costs of equipment for a locally
generated test signal set-up are high-
er than for their like-sized competi-
tor using a central signal generating
gystem, .

Excellent receivers are being pro-
duced with all types of testing pro-
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a_'. / e Two Slgnal Audlo Generator

Ideal fur Nnn Lmeur Tests 0n

COTPE A
‘THO-SIGNAL GENERATOR
$1050 . &

Audio Amplifiers - Hearing Aids = Filter Nei'works * Horse

Suppressors % High-Efficiency Spsech Reproducing Systems % Loudspeakers - M Sysfems wﬂil
Prt-Emphasfs +* E‘e:ordmg Systems Rt A.ny System of Restricted Frequency nge

The new G—R Type 1303-A Two-Signal Audio Gener-
ator supplies signals by the beat-frequency method.
Three oscillators and three mixers are used to provide a
number of output-signal combinations. The output of
the mixers are combined in a linear adding network and
then amplified through a very low-distortion power
amplifier. The output from the amplifier is fed into a
600-ohm attenuator system, with a voltmeter tec monitor
the level at the input of the attenuator. The harmonic
content and inter-modulation products in the final out-
put are at a very low level. High stability of voltage and
frequency are provided. The frequency drift from cold
start is only a few cycles.

This A-F Signal Generator will supply
the following signals:

e A single low-distortion sinuscidal voltage, adjustable
in frequency from 20 cycles to 40 kilocycles, in two ranges.

o Two low-distortion sinusoidal voltages, each sepa-
rately adjustable, one to 20 kc and the other to 10 kc.

e Two low-distortion sinusoidal voltages with fixed

difference in frequency maintained between them as
the frequency of one is varied. The fixed difference fre-
quency is adjustable up to 10 ke, and the lower of the
two frequencies is adjustable up to 20 ke.

The output is continuously adjustable and is calibrated
both in volts and in db with respect to 1 mw into 600
chms. The frequency calibration can be standardized
within one cycle at any time. Its accuracy is = (1% +
0.5 cycle).

This generator is an excellent and versatile signal source for
the three standard non-linear distortion tests:

1. The widely used harmonic distortion test.

2. The intermodulation method that evaluates distor-
tion in terms of the resultant modulation of a high-
frequency tone by a low-frequency tone.

3. The difference-frequency intermodulation test, which
evaluates distortion in terms of the amplitude of the
difference-frequency components produced by inter-
modulation of two sinusoidal test signals of equal
amplitude.

Write for Complete Information

GENERAL RADIO COMPAN

Cambridge 39,
Massachusetts .

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38
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Lengths from 2" to 30"
Inside Perimeters, .450" to 25"

PARAMOUNT Paper Tubes facilitate coil wind-
ing—insure coil accuracy and stability. Proved
by use, they have become standard with leading
manufacturers of electrical, radio and electronic
products. Here you are sure to obtain the exact
size and shape you need for coil forms and other
uses . .. from stock arbors, or specially engi-
neered to your specifications. Hi-Dzelectric. Hi-
Strength. Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines.
Tolerances plus or minus .002” ® A/so Shellac
Bonded Kraft Paper Tubes for absolute mois-
ture resistance.

PARAMOUNT PAPER TUBE CORP.

615 LAFAYETTE ST., FORT WAYNE, IND.
Mansnfacturers of Paper Tubing for the Electrical Industry
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STRIPPED

CLEAN IN

SECONDS

1. DIP WIRE in

X-VAR for 3
seconds.

-3

I4

3. WIPE CLEAN.
Operation com-
pleted in
seconds.

WITHDRAW
and watch coat-
ing disintegrate,

X-YAR Is non-corrosive, nen-creeping — leaves wire ready for
soldering. Now in use by leading manufacturers of electrical
products. Write for FREE SAMPLE for testing.

FIDELITY CHEMICAL PRODUCTS CORP.

475 Frelinghuysen Avenue, Newark 5, New Jersey
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cedures and equipment, as each
plant’s engineering department dis-
covers through experience those test
methods which best suit their own
production requirements. And as de-
fense shortages have their effect
upon receiver design, new festing
procedures and test equipment will
undoubtedly be forthcoming. Such
a record represents a tremendous in-
vestment in time and inventive abil-
ity, as well as the buildings and tools
needed to produce such a huge out-
put—a capital investment of which
the test equipment alone is con-
servatively estimated at 16.5 million
dollars.

See first article of this series in
TELE-TECH, Sept., 1950, page 34.

TV Receiver Operation
(Continued from page 49)

undesirable coupling from the for-
mer to the latter. Since the bypass
capacitors must have short lead
lengths, the physical location of the
bypass points is limited to the peri-
phery of the sub-assembly. Some de-
gree of success has been obtained,
however, because although circulat-
ing tank currents flow through the
B minus bus (sub-chassis), the bus
itself presents an exceedingly low
impedance to i-f currents, preventing
any appreciable potential difference
from being developed across it.

The use of a thin layer of bakelite
or other insulating material between
the main chassis and a B minus
metal sheet has been suggested for
television i-f amplifier strips. The
insulating layer need be no thicker
than that required to meet the Un-
derwriters’ Laboratory requirement
of a minimum 900 volts voltage
breakdown between chassis and B
minus. The advantage of this ap-
proach is that not only is the B
minus plane made relatively large
in physical dimensions, but that ca-
pacitor point bypassing to chassis
may be avoided because of the
effectively distributed capacitance
throughout the B minus plane to
chassis.

Another approach frequently used
is to bypass all i-f currents directly
to chassis and to insert small chokes
or resistors between possible i-f cur-
rent paths and the B minus line.
The latter functions only as a de
return path for the various tubeg
and is free of i-f current flow. The
i-f current paths are all through the
chassis, and the i-f strip approaches
performance no different from that
with power transformer operation.

Fig. 3 demonstrates some of the
principles of this method. Both re-
sistance and choke decoupling are
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shown for demonstration purposes.
Care should be taken to prevent any
magnetic field radiation of the choke
colls from upsetting normal i-f am-
plifier action. The value of R is
of the order of 22 to 68 ohms, and
bypass capacitors of about 1500 to
5000 mmft with short lead lengths are
used. Larger values of R may per-
mit the development of potential dif-
ferences across tube input circuits
due to chassis couplings.

Another solution to the problem
has been incorporated into the Air-
King Model 900-1 television receiver.
A metal plate, approximately 714 x
1 in. is used as the B minus bus in
an attempt to approach a zero Im-
pedance B minus plane. All B minus
returns for each indivdual tube are
connected to the same physical point
(conveniently, at the tube socket
center pin), and each of these points
are bypassed to chassis through
5000-mmf button type capacitors.
The B minus bus is also connected
to each tube’s socket center pin via
gpade lugs, and since this bus is
relatively cold to i-f currents, it is
so positioned so as to afford some
degree of shielding between i-f coils.

The attempt is made to confine
the i-f currents of each individual
tube in the strip to a vary small
area within the neighborhood of that
tube. Although there is stil pres-
ent the unavoidable distributed ca-
pacitances to chassis and, essentially,
several point capacitor bypassing to
chassis is employed (Fig. 1), the
large physical size of the B minus
bus prevents appreciable potential
differences from being developed
across it.

The B minus bus also provides an
extremely convenient tie- point  for
the B minus returns from many of
the other tubes im the receiver. As
an additional precaution, these tie-
points have been located near the
first i-f amplifier section of the bus;
that is, the maximum distance from
the last i-f amplifier and video de-
tector sections in which vicinity the
i-f currents achieve their largest
values.

It is essential that the heaters of
tubes carrying r-f and i-f currents
be well isolated and bypassed. B
minus leads carrying common return
currents should be viewed with a
healthy suspicion. As an example,
in the early bread-board design of
the Air-King receiver, some 60 cps
hum was observed at the kinescope
input. This was traced to the in-
put circuit of the first video ampli-
fier tube, shown in Fig. 2. The 60
cps voltage drop across the wire
(a)-(b) including the solder con-
nections, due to the heater current
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flow, was sufficient, after video am-
plification, to be annoying at the
kinescope input. The cure, of course,
was to return the heaters through
a separate lead to the B minus bus.

Fig. 4 shows the schematic dia-
gram of an i-f amplifier section us-
ing this approach. Note that screen
neutralization is employed to avoid
regeneration in the second staggered
pair. This type of neutralization is
not unique to receivers with “float-
ing” B minus busses, but is a funec-
tion of this particular 6BCE ampli-
fier stage.

In conclusion, it should be pointed
out that various combinations of the

better features of the four ap-
proaches mentioned might be ap-
plied towards successful designs of
television receivers with “floating”
B minus busses.

REFERENCES

1. H. W, Bode; Network Analysis and Feedback
Amplifier Demgn Van Nostrand; N.Y.; 1945,

2. E. E. Zepler, Technique of Radlo Design;
Chapters 8 and 9; Wiley; N. Y.; 1543,

Pacent Gets Marconi Medal

At the 26th Anniversary Dinner of
the Veteran Wireless Operators Assoc.
in New York City, in February, the
Marconi Memorial Medal of Achieve-
ment was presented to Louis Gerard
Pacent for his pioneer work in radio
and communication.

Complete 360° pan without
ragged or jerky movement is
acomplished 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 operator with no
“play" between pan handle
and triped head. Triped head
mechanism is rustproof, com-
pletely enclosed, mever re-
quires adjustments, cleaning
or lubrication, Built-in spirit
level, Telescoping extension
pan handle,

Write to Dept. T for further

particulars
(€1

FRANK C. JUCKEN - ;3

MeRA €Q

1600 BROADWAY Nt YOAK CITY -
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Floating dction!

uwmemf-o."f’f'

for all
*TV Cameras

““BALANCED”’
TV TRIPOD

Pat. Pending

This triped was engi-
neered and designed ex-
pressly to meet all video
camera requirements.

Previous concepts of gyro
and friction type design
have been discarded to
achieve absolute balance,
effortless operation,
super-smaoth tilt and pan
action, dependability,
ruggedness & efficiency,

Below:

3-wheel portable dolly with
balanced TV Tripod mounted.
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SINLE CONTROL TUNING
OVER FREQUENCY RANGE
WITH CALIBRATED MEGA SWEEP

FROM 100 KC

TO 900 MC

® Sweep center frequency variable from 100 KC to 900 MC by
single control

® Approximate center frequency of sweep indicated by panel
dial

® All specifications of standard mega- sweep apply to this model

® Increases speed of operation in servlce, laboratory and fac-
tory test

® Covers Video, ILF., VHF and UHF television bands.

® PRICE: $425.00 f.o.b. factory. Prices slighily higher outside
U.S.A. and Canada

Send for New Catalog A-51
N
RAYE
KAY ELECTRIC COMPANY

23 Maple Avenu

Pine Brook, New Jersey
 Phois CAldwall 64500 i :

... designed by
"PROGRESSIVE
ENG_IEERING!
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Every UNIVERSITY
product is built to
traditional standards of
quality that have earned
a world-wide reputation
for absolute depend-
ability. Highest guality
materials, skillfully fab.
ricated, result in unsur-
passed performance and
extra reliability. “Pro-
gressive Engineering”
assures the latest design
improvements in every
piece of UNIVERSITY
equipment.

MODEL IB8 PAGING SPEAKER

r
1
|
! The most popular pag-
! ing speaker ever made.
| Features high sen-
1 gitivity on talk-
| back and unusual
conversion efficien-
I ¢y. Requires less
{ nmplifier power and
1 gives more watts-
y ber- dotlar. Fre-
quency response
' 300-10,000 c.p.s.
| with rising charac-
i teristics results in
| exceptional intelligibility and n01se
| penetrating ablhty Only 816 x9
inches, Model 1B8 is a veritable pow-
| erhouse with a conservative 12 watts
! continuous power rating. Rugged, weath-
] erproof comstruction assures lifetime de-
| pendability.
|
1
=

Ask for your
free copy of the
TECHNILOG

Handy technical
cataleg, published
for engineers, in-
stallers, service
men, Request
yours tedoy —
write Desk 42
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Propagation Measurements
(Continued from page 54)
intensity and converter input voltage
values corresponding to various clas-
sifications of picture quality were

determined.

Fleld

Relative Intensity Converter input
Picture (DB Above voltage {across
Quality 1 uv/m} 7% ohms)
Unusahle Below 58 db Below 125 microvo]ts

Poor 58-68 db 125-375

Fair §8-78 db 375-1200

Good 78-96 db 1200-9000
Excellent Over 96 db Over 9000

A local field intensity of 67.7 db
was required to produce an r-f signal
/noise ratio of 30 db. This figure
approximately separates the Poor
and Fair range. Therefore, the pic-
tures clasgsified as Fair or better are
apparently those for which a signal/
noise ratio of 30 db or more was
obtained.

Some interesting observations may
be made by comparing results ob-
tained at points above and below the
optical line of sight. Of the 130
measuring points, 69 (539 ) were
above optical line of sight, while 61
(479%) were below. This data was
obtained from the profile curves for
a receiving height of 20 ft., and does
not indicate obstructions to optical
line of sight due to trees, buildings,
etc. The average measured field in-
tensity exceeded the predicted F’
(50,60) field at 38 (559%) of the
locations above optical line of sight,
and was below the predicted field at
81 (459%) of these locations. On the
other hand, the average measured
field intensity exceeded the predicted
F'(50,50) field at only 12 (19.7% ) of
the locations below optical line of
sight, and was below the predicted
field at 49 (80.39% ) of these locations.
Of the 54 locations where the aver-
age measured fleld intensity exceeded
the predicted F'(50,560) field, 40
(749%) were above optical line of
sight, and 14 (269, ) were below.

In order to determine whether the
distribution of the measured loca-
tions with respect to optical line of
gight conditions were typical of the
average terrain, a count was made
of the total number of points, sepa-
rated by intervals of 0.1 mile, along
all radials, which were above or be-
low optical line of sight. Of the 1800
points thus counted, 889 (49.49%)
were above, and 911 (50.69%) were
below. These figures agree with those
applying to the distribution of meag-~
ured locations.

The authors wish to express appre-
ciation for the cooperation of Mr.
John F. Bell of the Zenith Radio
Corp. in supplying assistance and
equipment for the calibration of the
field test equipment,
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"%«, BIRTCHER TUBE CLAMP
R MINIATURE TUBES

POSITIVE PROTECTION
AGAINST LATERAL AND
VERTICAL SHOCK!

The New Birtcher Type 2 Tube
Clamp holds miniature tubes in
their sockets under the most de-
manding conditions of vibra-
tion, impact and climate. Made
of stainless steel and weighing
less than 4 ounce, this New
clamp for miniature tubes is
easy to apply, sure in effect.

by a single machine screw or
rivet . . . saving time in assem-
bly and preventing rotation.
There are no separate parts to
drop or lose during assembly
or during use. Birtcher Tube Clamp Type 2 is all one piece
and requires no welding, brozing or soldering at any point.

If you use miniature tubes, protect them against lateral
and vertical shock with the Birtcher Tube Clamp (Type 2).
Write for sample and literature!

Builder of millions of siainiess sleel locking Type Tube
Clamps for hundreds of electronic manufaciurers.

7% BIRTCHER (orporation

5087 HUNTINGTON DRIVE »

LOS AMGELES 32

For HIGHEST ELECTRICAL.

& MECHANICAL Effcccency!

o,

P-2404-CCT
Plug — with cable
clomp in top.

5-2406-5B
Sockat with shallow
bracket for Aush
mounting.

Howarp B. JonESs DivisioN

CINCH MANUFACTURING CORPORATION

ILLINGIS
RR FASTENER CORP

CHICAGO 2
SUBSIDIARY OF UNITED
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The base is keyed to the chassis-

YOLIS—IHSTANIANIOUS (LOGARITHMIC §CAT

'DESIGN ENGINEERS

CAN YOU USE
A RESISTANCE MATERIAL
in which [/ owréesas 42

may be the an-

swer to some of
your circuit problems. It is a silicon-
carbide ceramic material, dense and
mechanically strong, having nonlinear
resistance characteristics—the resistance
varying as a power of the applied volt-
age. Its resistance characteristic is stable,
and substantially independent of polarity
or frequency. Thyrite® has been used for
many years in important applications,
including electronic. It can be produced
in various shapes and sizes (those which
can be successfully molded).

Some of its MANY APPLICATIONS

For protective purposes [to limit voltage surges).

As a stabilizing influence on circuits supplied by
rectifiers,

As a potentiometer. (The division of voltage can be
made substantially indepandent of laad current.}

For the control of voltage-selective circuits, either in-
dependent of or in cambination with electronic devices.

100,000,

18,006

H

o1

197 [ d w0t w0 1w wt w
AMPORES—INSTANTARLOUL [LOGARITHMIC SCALL)

Typicol volt-ampere choracteristics of Thyrite resistors of
several resistance levels and power ratings. Note that the
nonlineor voltage-curren! characteristic extends over an ex-
tremely wide current range. Compaore it with the characleristic
{heavy line} of o 1-megahm linear resister. Apporatus Dept.,
General Electric Company, Schenectady 5, N. Y.

Contact your nearest G-F office for additional date
or address Transformer & Allied Product Divisions,
General Electric Company, Pittsfield, Mass.,

GENERAL ELECTRIC
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HU-24v

Mn_d_q_l- o
HU-15V

Tha madal HU-
1 s o me-
ditm sizad
speaker. suit.
able for all
paging and talk-back applications.
Al ATLAS poging speckers ars
designed fo offer o maximum
sansitivily in talk-bock systenss, |
The weather procf universal line
matfching  fransformérs are. eosily
attached to ony model, Designed
for constant Impedance, constont
vellage systems and 50 ohim llnes.

] NEW DRIVE FOR PRODUCTION EFFICIENCY
e . MEANS NEW DEMAND FOR INTER-COM SYSTEMS]

Qur expanding anti-aggression
effort colls for quick conversion
of many plants 1o war produe-
tion. MNew levels of efficiency
must be attained.

For full efficiency, a modern
inter-com and paging system is
a must,

The demand for good sound
equipment will be heavy. Will
you be ready? NOW is lze time
for you to esloblish yourself as
a dependable source of industrial
electranic equipment,

ATLAS con help you build a
profitoble sound equipment busi-
ness, We are ready to supply
you with equipment to mee?
every conceivable inter-com ond
paging requirement.

Model TP-15V , . . TP-24V

The TP type speck-
ers are available in
two sizes. These
dual two-way
speokers produce
two speaker results
from a single loca-
tion for long cor-
ridors, hollways,
etc.

M ATLAS speckers are priced Right]! COMPARE{Q
Byt remember, we make ne compromise with quality,

Don’t miss your best new business opportunity
in yeors. Wreite vy TODAY for full details.

The madel HU-24¥ 1s an oversized
. apeaker having the obvious ead-
vantoge of o longer air column
length.. Svitable for music as wall
s speech in industrial applications.

ATLAS Sound Corp.

1445 39th Street, Brookiyn 18, N, Y.

World’s Largest Stocks
ELECTRONIC SUPPLIES

212-Page
Buying
Guide

for INDUSTRY and

One Complete Dependable Source

for Everything in Electronics

Simplify your purchasing—send your consolidated
orders to ALLIED—the single, complete source for
all Electronic Supplies. Depend on ALLIED for the
world’s largest stocks of special tubes, parts, test
instruments, audio equipment, accessories—com-
plete quality lines' of electronic supplies. Our
expert Industrial supply service saves you time,
effort and money. Send today for your FREE
copy of the 1951 aLLIED Catalog—the only conr-
plete, up-to-date guide to Electronic Supplies for
Industrial and Broadcast use,

ALLIED RADIO CORP.

833 W. Jacksan Blvd., Dept. 18-D-1, Chicage 7, Illinois

BROADCAST STATIONS

We Specialize In Electronic
Equipment for Research,
Development, Maintenance
and Production Qperations

SEND FOR
. FREE 1951

ALLIED CATALOG
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(e PERSONNEL

H. I. DanvziGer has been appointed
vice-president of the Henry L. Crowley
& Co., Ine., West Orange, N. J, This
is in addition to his previous duties as
general manager. He joined the Crow-
ley organization in 1938 as sales en-
gineer.

WiLL BaLTiN, who served as secre-
tary-treasurer of the Television Broad-
casters Association, Inc, from its in-
ception in 1944, has joined Screen
Gems, 729 Scventh Ave.,, New York,
television subsidiary of Columbia Pie-
tures Corp. in an executive capacity.

STANLEY P. LOVELL of Newtonville,
Mass.,, chemist, inventor and 1948 re-
cipient of the Presidential Medal for
Merit, has been elected a director of
Raytheon Manufacturing Co., Walt-
ham, Mass. .

JounN Parxinson, formerly with
CAA in Alaska and Bendix ZRadio,
North Hollywood, is now sales engineer
with Carl A. Stone and Associates, Los
Angeles.

ARTHUR L. REESE, formally manager
of Motorola’s communications and elec-
tronics division (west coast vegion),
has been appointed marketing manager
of microwave and the carrier and con-
trol sections of the company.

A, ROBERT LIEBERMAN has recently
left the Jewel Radio Co., Long Island
City, N. Y., where for the last four
years he has been general manager.
Prior to his association with Jewel,
Mr. Lieberman was with Ailr King
Radio, Brooklyn, for 12 years in vari-
ous production and sales capacities, and
he is now forming his own organiza-
tion to manufacture radio and TV com-
ponents and end products.

Empire State TV Center
For Theatre TV

In addition to supporting the trans-
mitting antennas of WPIX, WJZ-TV,
WABD, WNBT, and WCBS-TV, the
Empire State Building will also pro-
vide a jumping-off point for the TV
signals of the movie theatre television
service if the plans materialize, and
when the FCC finally decides to do
something about the long pending ap-
plications for frequency allocations for
this purpose. The theatre relays will
probably operate in the vicinity of the
7,000 MC band and employ equipment
similar to that presently used for tele-
vision relays.

There is also a strong possibility
that WATV, the Newark TV station
will join the other five on the Empire
State Building. Since there is no room
on the new tower for another antenna
it will be necessary for WATV and
WPIX to triplex, (or should one say
“quadriplex”?) via the WPIX antenna.
This will call for a large amcunt of
engineering ingenuity on the part of
the engineers to work twe video and
two aural carriers inte one antenna,
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Defense Contracts
(Continued from page 34)

tion is also maintained by the Phila-
delphia Signal Corps Procurement
Agency under the responsibility of
Lt. Col. E. L. P. Mueller. His job
is to provide certain guidance to
small manufacturers and channel
them to the right places.

Manufacturers should be prepared
to furnish specific data about their
facilities and what they can make.
No one will ever get to first base if
he insists that he “can make any-
thing.” The Signal Corps is inter-
ested in manufacturers who can
make specific items according to
Federal specifications and standards.

The Signal Corps publishes a list
of purchased items. It is available
for the asking from its main pro-
curement office in Philadelphia (see
chart). The Tederal specification
containing specific manufacturing
standards for each item or compo-
nent is also available from the same
agency. By obtaining these specifi-
cations, it is possible to determine
what you can or cannot make.

Specifically, then, the answers to
leading questions are:

Who gets negotiated contracts?

“Manufacturers who have long es-
tablished research and development
facilities specializing in engineering
in specific flelds.”

“Manufacturers with past expe-
rience with specific military items.”

“Manufacturers with security clear-
ance.”

Whe is invited 1o bid?
“Manufacturers who have regis-

SIGNAL CORPS
PROCUREMENT PUBLICATIONS

How to Sell to the Signal Corps—
Available from the Signal Corps
Procurement Agency, 2800 S. 20th
St.. Philadelphia, Pa.; also fram Chi-
cago and New York field offices (see
chart for addresses).

How fo Sell fo fhe U. S. Army—
Available from the Signal Corps
Procurement Agency, 2800 S. 20th
St., Philadeiphia, Pa.; also from
Supt. of Documents, Gowvernment
Printing Office, Washington 25, D. C.
Price 30 cents; aiso fram the Cen-
traf Military Procurement Informa-
tion Office, Pentagon Bldg., Wash-
ington 25, D. C.

Index of Specifications (MIL and
JAN Standards) —Complete index of
Federal specifications by product
and component and specification
number. Available from the Gov-
ernment Printing Office. Price $1.50.
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specialists in custom-buiit,

" ELECTRON TUBE MACHINERE

KAHLE CUSTOM-BUILDS ma-
chines te make the exact tubes
you require—from big 20-inch-
ers to tiny sub-miniature—from
laboratory types to those for
high-speed production. Kahle
puts each unit through exhaus-
tive trial runs in our plant to
assure trouble-free operation in
yours.

#1197
24-HEAD
BUTTON STEM MACHINE

For miniature and subminiature
tubes. Two upper moulds for

making nontabulated  stems
with short lead wires, Dual
motor drive. Capacity 1000
par hour. Production-boosting, labor-saving equip-

ment for ¢complete” manufacture of cathode
ray tubes, standard, miniature and sub-
miniature radio tubes, sub-miniature fubes,
. - fluorescent lamps, photocells, x-ray tube

Consuftations invifed glass prcduc+s.p photo ¢ ay Tudes,

Send for our new cafalog

3 Seventh Street, North Bergem New dJersey

8§
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TELL THIS STORY

Most servicemen inform us that they prefer RIDER
MANUALS for -their absclute reliahility. Daily, they
depend upon our Factory-Authorized, Factory-Accu-
rate servicing information (from the service depart-
ments of the receiver manufacturers themselves) to
speed repairs . . . remove all guesswork . . . and
assure the satisfactory completion of repair jobs,
whatever their nature.

Others favor the completeness of RIDER MANUALS

. and the fact that, from this SINGLE SOURCE,
they can get everything they need . . . original pro-
guction runs, subsequent production runs—with all
the changes.

And still cthers say it's the ease with which they
are able to locate the exact data they want . . .
and the ease with which they can make fuli use of
this infoermation.

Whatever their individual reasens may bhe, they
all agree

Rider Manuals
ARE BEST

The Latest in Television!

Rlder TV Manual Vol. 6

Despite severe production diffi-
culties, this new “*BiG" TY Man-
ual is ready for you. However,
due to extreme paper shortages,
we were unable to produce as
many as we feel will be re-
quwed So make sure of your
copy . . order it from your
pobber TODAY! This is another

LARGE SIZE manual, with the equiv-

alent of 2320 of our former 8%2x11"
page size, all filed in place.

The Latest in Radio!

Rlder Manual Vol. XXI

FACTORY-AUTHORIZED servicing
material from 61 manufacturers
AM—FM—Auto Radios—Record
Changers Disc and Tape Record-
ers. Coverage "from Dec. 1949
' through Oct. 1950, 1648 Pages
PLUS Cumuiative Index F
Volymes XV| through XXI. $2| UU

Make sure that your Working Library of RIDER
MANUALS is complete . . . with ALL of these
indispensable volumes on hand.

Television Manual Volume 6 (Plus Index).
Television Manual Volume 5 (I’lus Index
Television Manual Volume 4 {I'hus “How It
Works" Book amdt Index)
Television
Works™
Television
paye size, 127 x 13",

(I"lag
Bonk and Tndex) 24.00

Cllow T Works™

Television Manual VYalume |

Works™ Book and.Ingdex)....
Yolume XX
Volume XX
Volume XI1X
Yolume XVI11
Volume XVII
Volume XV
Vaolume XV
Volume XIV¥ to W {each volume)....
Volume VI
Abridged Manuals 1 to V (one volume]..
Master ndex, Covering Manuals Vol. I 10 XV
PA Equipment Manual, Yolume ..

JOHN F. RIDER PUBLISHER, INC.
New York 13, N. Y.

{Plus ""How It

‘480 Canal S1.
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tered with the procurement office
and have satisfied the government
that they are qualified to make a spe-
cific product.”

“Manufacturers who respond to in-
vitations and show a definite interest
in continuing to bid on advertised
contracts.”

Who gets the business?

“Manufacturers with specific ex-
perience in making a product that
meets Kederal specifications stand
the best chance of getting the busi-
ness. The Signal Corps requests
only a limited number of bidders to
furnish prices and these are selected
from a longer list. Names selected
are those who have proved their abil-
ity or convinced the contracting of-
ficer of their ability to manufacture
a specific product.”

“Any one, however, may request
and receive an invitation to bid on
advertised contracts by demanding
this privilege.”

What are YOUR chances of getting
defense contracts as a prime contractor?

Right now the odds are not good.
There isn’t enough business to go
around. Too much production capac-
ity and limited military require-
mentg mean idle machines and man-
power. Efforts to spread war con-
tracts are having some results but
you still can’t get what isn't there.
Given a little more time, there wil
be greater opportunities because de-
fense spending is still growing. In
the meantime it will be tough going.
Development of “austerity” prod-
ucts; re-engineering of products
using less of scarce materials, and
continued development of civilian
markets all afford a manufacturer
opportunity to continue operating
profitably.

W hat are YOUR chances as a subcon-
tractor?

Subcontracting affords the best op-
portunity for getting some defense
business. Top-level efforts and direc-
tives are specifically designed to
gspread war work and military serv-
ices are making reasonable efforts to
implement these directives. In some
cases, prime manufacturers are hav
ing pressure brought to bear on them
to subcontract every possible com-
ponent and much progress has been
made in spreading defense work as
a result.

The Signal Corps purchases end
items, primarily, so component man-
ufacturing is mostly a subcontract-
ing proposition.

Even, here, however, subcontrac-
tors will run into difficult situations.
Especially in the case of classified
contracts. You cannot get a clagsi-
fied subcontract without security

www americanradiohistorv com

for
PICTORIAL
NEWS OF
THE WORLD'S
FINEST
HERMETIC
SEALS

|
f
!

Quality plus unlimited shapes

The only seals you can hot tin dip
at 525°F. for easy assembly solder-
ing, for a strain and fissure-free
sealed part with resistance of over

10,000 megohms!

Hermetic headers withstand high
vacuum, high pressure, temperature
cycling, salt water immersion and
spray etc., and are used extensively
by America’s leading industries and
government agencies.

pERS ARE
¢ SLOR °°°E

o7k

erte for
your copy
of the most
complete
catalog
. ever pro-
=" duced on
hermetic

TERMINALS A:
AVAILABLE N

HERMETIC SEAL
'PRODUCTS COMPANY
33-35 So. Sixth St., Newark 7, N.J.
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TO YOUR SPECIFICATIONS

“Por TV — Radio — FM or

any other application
you desire.
70)‘; quick dependable ser- ]
‘ vice. ;
70’: long or short preduction
runs.

Write, wire, phone or send
your prints. No obligation
of course,

CENTRONICS co.

Leader in the field of electronic design
and manufacture

5065 Broadway, New York, N. Y,
LO 9-4540

LA R T KR KA BRI B S G S S S S L L KA SRR R

CLOSING DATES
FOR

TELE-TECH

TELEVISION » FELECOMMUNICATIONS » RADIO

of second month preceding
date of issue for all ads re-
quiring proofs, composition,
foundry work, key changes,
etc.

25th

Ist
20th

Cancellations not accepted alter 1st ol

of preceding month for com-
plete plates enly—noc setting

ol preceding month—Publi-
cation Dale.

preceding month.

Caldwell-Clements, Inc.
480 LEXINGTON AVENUE {
NEW YORK 17 ‘

isiptsigtpnokprguginrgiiidiatpitiotiangtptotaianars
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clearance and you cannot get secur-
ity clearance without a classified con-
tract, The Signal Corps Procure-
ment Agency will not itself initiate
a request for security clearance for
a subcontractor. But a prime con-
tractor can do this. It remains for
the potential subcontractor to sell his
facilities sufficiently to a prime con-

tractor to induce him to request se- |

curity clearance for you.

Basic Points of Procedure

There are specific, prescribed rou-
tines to be followed in organizing
yourself for the job of getting de-
fense business as a prime and sub-
contractor. These are sound and
necessary procedures and are simi-
lar regardless whether you seek
Navy, Air Force or Signal Corps
business. These suggestions were

discussed in detail in the first article °

of this series, “How to 3ell to the

Navy,” which appeared in the pre- .

vious, March 1951,
TECH, beginning on page 30.
should not be necessary to repeat or
duplicate this advice which actually
appears in the text on page 33 of the
first (Navy) article on this subject.

The key points, however, as devel-
oped in detail in the first article on
this subject, are:

1. Prepare a complete report on
your facilities, capacilities, person-
nel, ete.

2. Itemize specific products which
vour plant can make and has made.
If any item specifically meets gov-
ernment specifications, emphasize
this fact.

3. Take along samples of compon-
ents that meet government stand-
ards, if possible.

4, Register with every procure-
ment office shown on the Signal
Corps procurement chart.

5. Attempt to visit both chief en-
gineers as well as purchasing agentsg
of private industry; engineers and
contracting officers in government.

6. Research and development con-
tracts are handled through special
procurement offices, as shown in the
chart. Direct your sales effort in the
right place, accordingly.

Specifically, In the case of the
Signal Corps, the Contracting Divi-
sion includes an Equipment Branch
and a Component Branch, Each
branch has a sub-breakdown of Sec-
tions by commodity. Study the ac-
companying chart and note this
breakdown and identification of the
Commodity Section by specific prod-
uct. This information should save
much effort in getting to the right
place and seeing the right men ac-
cording to what you have to sell.

issue of TELE-
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COSSOR

- PRECISION
BUILT

TWIN-BEAM

OSCILLOGRAPHS

MODEL 1035 Provides FAST SWEEPS, from 150
Millisec. 1o 3 Microsec.,, and ¥Video Freguency
Amplifiers, Stepped \fF Feedback Type, with
Cam of 3 at 7 Me. Bandwidth to Gain of 3000 at
Ke. Bandwidth, == 1.5 DB., PLUS Triggered
bwccpﬁ bllpprcsied Flyback, + vE Syne.

Unique TWIN BEAM Flat Face CRT in BOTH
Instruments Providing Instant Direcily Cali-
brated Meansuremeny for Aceurate Volrage,
Time and Phase Cemparisons.

MODEL 1049 Provides SLOW SWEEPS from 1.3

Sec. to 50 Mjerosee., and D.C. Amplifiers Com-

pletely  Siabilized Thmuvhoul Response 0-100 |
l\.z =+ 1.5 DB., Gain 900, PLUS Beam Blanking
Circuits, Tnggered Sweeps, &= VE Synec.

ON DISPLAY AT IRE BOOTH 223

BEAM INSTRUMENTS CORP.

350 Fifth Avenue, New York 1

CANADA—COSSOR (CANADA) LTD.
HALIFAX, NOVA SCOTIA
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RCA DELIVERS NEW WALKIE-TALKIES TO SIGNAL CORPS

The AN/PRC-10 is a new walkie-talkie model designed to
replace type SCR-300, which became so well known during
World War Il. New Equipment has approximately twice the
range as the earlier version and has been reduced in size
and weight to about one half. Photo at left shows Maj. Gen.
S. B. Akin, Chief Signal Officer, U. S. Army, using SCR-300
carried by Pfc. D. DeWitt of Oakland, Calif. Sgt. J. Muszyski
of Detroit, Mich., carries new AN/PRC-10 being used by
W. A. Buck, vice president and general manager of RCA
Victor Division, with W. W. Watts, Chairman of Produclion
Executive Committee, Defense Production Authority in Wash-
ington, D. C., looking on.

Center photo shows miniaturized plug-in type i-f stage
(upper left) in contrast to equivalent elements replaced in
earlier model. Subminiature tubes are employed throughout
the design excepl for the final power outpul stage where a
miniature type is used. Subminiature i-f tube and all minia-
turized components are mounted on the plug-in form, as
shown under magnifying glass ot right, and then hermeti-

cally sealed in metal container. Germanium c¢rystals are em-
ployed in place of tube diodes, and coil “Qs” approach
100 in spite of extremely small size. In the overall, the AN/
PRC-10 transceiver measures 3 in. deep x 9% in. high and
10Y/, in. wide. It weighs only 9 1bs. and the entire equip-
ment including batiery power supply, carrying harness. hand-
set, iwo antennas, operating handbook and spare parts weigh
25 |bs. Other outstanding new features include: afc control
on master vhf oscillator of {ransmitter, spring ribbon steel
type antenna to replace earlier tubular type. and operating
range increased to about 5 miles.

The AN/PRC-10 model has been made available to the
Signal Corps. in the record time of 36 months. Original esti-
mates placed the time required for engineering development,
tooling., purchasing and start of mass production at 55 months.
Because of the emergency this time factor was subsequently
reduced to 44 months but by having production departments
locking over design engineer’s shoulders earlier delivery was
made possible.

. Collmakers insist on

Precision Paper Tubes because they
prov;de better insulation and heat dissipation, great-
er moisture resistance—combine unusual strength
with light weight. Al this due to Precision's spiral
winding and heavy heat-treated compression.

Further, they're available in round, square, oval, rec-
tangular or any shape, length, ID or OD. Made to
your exact specifications, of finest dielectric Kraft,
Fish Paper, Cellulose Acetate or combinations. Ask
us to make up a free sample for you!

WRITE today for new man-
drel list of over [,000 sizes

| PRECISION PAPER TUBE CO.

2057 W. Charleston 5%., Chicage 47, NI
Plant #2: 79 Chapel St., Hartford, Conn,
Also Mfrs, of Precision Coll Bobbins
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CHOICE OF THE ARMY FOR Deﬁafdaﬂe&aho&z
GUARDIAN RELAYS

Once again the arsenal of democracy gears to meet the
demands of the Armed Forces to preserve peace thru
preparedness. Once again Guardian is a choice supplier
of electrical controls for all branches of the Army-

The Series 335 D.C. Guardian Relay shown above is
available with the A.N. Connector Plug, Octal Plug
and Lug Header hermetic seal containers. Packs loads
of power over a wide operating range, withstands the
rigors of dust, moisture, salt air, temperature
changes, vibration and impact. WRITE OR WIRE.., FREE CATALOG

GUARDIAN {G/ELECTRIC

1607-D W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETL LINE 0F RCLAYS BERYING AWMERICAN [NOWSTARY
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TELEGRAPHIC COMMUNICATION

(Continued from page 42)

selected for the anticipated extension
of this system to cities in the South
and Midwest. These radio links re-
place pole lines which have higher
maintenance and replacement cost,
and will provide a vastly increased
number of telegraph channels. They
will also improve service by vir-
tually eliminating circuit interrup-
tions caused by storms and other
electrical disturbances. This plan is
being adapted to long distance com-
munications with relay stations using
parabolic reflectors every 25 to 40
miles.

The grouping of various types of
telegraph circuits into voice-bands
has been found convenient for the
reason that some trunk systems make
use of pairs of wires for the trans-
mission medium; others, telephone
channels derived from Western Union
wire carrier systems or leased tele-
phone circuits. Thug grouping pro-
vides a method for translating and
stacking voice-bands until all of the
available signaling spectrum is filled.
This method also facilitates the
patching or switching of circuits in
case of failure without reconnecting
each telegraph channel individually

The largest bandwidth utilized in
Western Union wire line practice is
approximately 32 KC, which is suf-
ficient frequency spectram to provide
8 two-way voice bands (on a 4-wire
basis). Following this practice, it was
decided to design the initial radio
beam for 32 voice-bands and increase
the number of systems for any re-
quired capacity over this value. This
number of voice-bands would result in
a total capacity of 2048 simultaneous
transmissions, half in one direction
and half in the other, and since our
telegram requires about one minute
for transmission, each office could re-
ceive over 1000 messages per minute.

In its present networks, large as
they are, Western Union does not im-
mediately require all this inter-city
capacity. Therefore, approximately
half of the available voice-bands will
be reserved for an alternate route
transmission.

This capacity is satisfied by a band
width of 150 Kec¢. In transmission
double modulation is used, that is, the
150 Ke. band of input frequencies
from the voice-band eguipment fre-
guency-phase modulates a 1 Mec. sub-
carrier, and this sub-carrier in turn
frequency modulates the final carrier
which 1s in the order of 4000 Me.

At each repeater the received sig-
nal is heterodvned to an intermediate
frequency of 32 Mc., and after ampli-
fication and limiting the signal iz de-

TELE-TECH - April, 1251

modulated by passing it through a
discriminator. The derived output
is the 1 Me. sub-carrier which then
modulates the on-going transmitter.
Double demodulation is used only at
the receiving terminal, thus making
the original input frequencies avail-
able for dissection into voice-bands
and telegraph carrier channels.

Extensions of Western Union radio-
telegraph installations are planned
generally in the form of triangular
relay systems which will replace trunk
pole line facilities as soon as existing
contracts permit. Experimentally, the
company has been active in exploring
the possibility of using its telegraph
beam repeater towers as a mounting
for parallel intercity television trans-
missions. These extremely broad-band
modulations may also prove useful for
future exploitation of high-speed in-
tercity facsimile telegraph systems.

Among advocates of the use of fac-
simile for non-photographic black-
and-white recording, the telegraph
company is almost unique in that it
actually uses them! Since 1935 fac-
simile has found increasing usage in
handling telegrams, until today there
are some 2500 machines in daily use,
in over a dozen ctties, handling over
2.5 million telegrams per year.

Facsimile is compatible with West-
ern Union’s switching-center printer
trunking system because it can be
economically employed to get patrons’
messages quickly and accurately into
the printer system at points of origin
and then to get them out again at
points of destination to the parties for
whom they are intended. In a coun-
trywide system where an operator at
a keyboard is to handle a message
but once, and that at point of origin,
the short-haul facsimile method is the
perfect answer to the problem of get-
ting the message in front of this op-
erator exactly as it was prepared by
the sender, and in jig time.

Facsimile machines come in various
types, but most of them turn out copy
at a gpeed of 14.4 sq. in. per minute
scanning 100 lines to the Inch and
10,000 picture elements per square
inch. The modulating side bands are
1250 cycles wide, usually superposed
on a 2500-cycle carrier. A tone within
this band is nsed to discharge drums,
strip copy off the machines, and gen-
erally to put them through automatic
sequences. Operators do little but in-
sert and remove messages and blanks,
and in some types of machine even
these operations are automatic.

Fig. 2 shows the Desk-Fax Trans-
ceiver for substation or patron offices.
An Anto-Fax Transmitter for semi-

www americanradiohistorv com
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The shifting over to defense
work can cause plenty of head-
aches. The old familiar prob-
lems of new specifications,
shortages, manpower, equip-
ment, schedules, etc., etc., are
approaching us again. We can’t
help solve all your problems,
but we probably can save you
several aspirins when it comes
to springs, coils and wireforms.

What can Lewis offer yoz?...

Extensive, modern facilities
and equipment — experienced
design and engineering person-
nel—skilled production work-
ers — practical, economical
manufacturing methods — un-
usual assistance in selecting the
“right” springs for the jobh.

So, when you're ready, take
advantage of the experienced
help that Lewis Spring Engi-
neers can offer — if possible,
while your products are still in
theblueprintstage. Phone, wire
or write — no obligation.

LEWIS SPRING &
MANUFACTURING CO.

2654 W. NORTH AVE. « CHICAGO 47, ILL.

%gﬁi’im

THE FINEST SIGHT SPRINGS AND WIREFORMS

0' EV!R\' I’YPE AHD MA“RIAI
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SYLVANIA

ELECTRIC PRODUCTS INC.

Y

ELECTRONICS DIVISION

Today experienced engineers in the field of electronics are
able to carefully select the firm in which their talents will be
fully utilized and which offers opportunity for permanent asso-
ciation and advancement. Because of Sylvania’s position of
leadership in the industry based on continuous research and
quality of product, we have much to offer in terms of oppor-
tunity for professional development and advancement.

At present we have desirable positions for men experienced in
the following fields:

Development Engineers for:
Digital Computers
Radar Circuits and Systems
Microwaves
Mechanical Design—Radar Equipment

Development & Production Engineers for:
TR & ATR Tubes Gas Discharge Tubes
Magnetrons Semi-Conductors

Our plant is tocated in Boston, Massachusetts, a city well-known
for its cultural and educational advantages. Conveniently
located suburbs offer desirable permanent housing and progres-
sive primary and secondary school facilities.

Address inquiries to Personnel Manager
Sylvania Electric Products ine.
Electronics Division

70 Forsyth Street, Boston, Mass.

GRA
&

HYDRAULICS
ELECTRONIC
PULSE TRANS

To install and
gree and serv
U.S. and abro

ENGINEERS

Better Yourself With

A Better Job At
[e]

DUATE ENGINEERS FOR PROJECT
PRODUCT ENGINEERING WORK

OPPORTUNITIES & SALARIES

COMMENSURATE WITH ABILITY

OPPORTUNITIES EXIST

For Graduate Engineers With Design, Development
and Product Experience in Any of the Following

ANALOGUE COMPUTERS SERYO MECHANISMS
RADAR

ELECTRONIC CIRCUITS

COMMUNICATION EQUIPMENT AIRCRAFT CONTROLS

INSTRUMENTATION
PACKAGING PRINTED CIRCUITS
FORMERS FRACTIONAL HP MOTORS

ALSO

FIELD SERVICE
ENGINEERS

flight test electrenlc equipment, Engineering de-
i:de technical experience preferred. Assignment in
ad.

SUBMIT RESUME TO
EMPLOYMENT OFFICE

SPERRY

GYROSCOPE CO,
DIVISION OF THE SPERRY CORP.

GREAT NECK, L. I, NEW YORK

Wanted:

RCA VICTOR ELECTRICAL
Camden, N. J. ENGINEERS

Requires Experienced

Our modern, progressive
organization has a number

[ - 3 .

Electronics Engineers of desirable openings for
qualified graduate engi-
RLA’s steady growth in the field of elec- neers with specialized ex-
tronics results in atiracrive opportunides perience in the Communi-
for electricaland mechanica[engineersﬁﬂndd cation and Aerial Naviga-

paysiciscs. Experienced engineers are find- . . .
ing the “'right position” in the wide scope tion Fields. ngram n-
of RCA’s acrivities. Equipment is being de- cludes development of
veloped for the following applications: FM, AM, TV and Micro-
communications and nayiga[ional equip- Wave Transmitters and

ment for the aviation industry, mobile R L Pul Cod
transmitters, microwave relay links, radar ecelve.rs, ulse cde
systems and components, and ultra high Modulation Sys+ems, Ra-
frequency test equipment. dar, Yacuum Tubes and
These requirements represent permanent Direction Finders. Also

expansion in RCA Victor's Engineering

Division at Camden, which will provide openings for MS and PhD |

excellent opportunities for men of high Communication majors
caliber with appropriate training and without experience.

experience. ‘
If you mect these specifications, and if

you are looking for a career which will Address inquiries to Personnel Manoger:
Federal Telecommunication

electrouics, write, giving full details to: labom[of[es fe
500 Washingfon Ave., Nutley 10, N. J.

open wide the door to the complete ex-
pression of your ralents in the fields of

MNational Recruiting Division
Box P-87, RCA Vicior Division

Rodio Corporation of America £

Camden, New Jersey

AN I'TGT

[

ASSOCIATE

Engineering

Opportunities
in
Westinghouse

Wanted:

DESIGN ENGINEERS.
TECHNICAL WRITERS.

Must have at least one year’s ex-
perience. For work on airborne ra-
dar, shipborpe radar, radio com-
mupications equipment: mico-wave
relay or micro-wave communications.

Good pay, excellent working con-
ditions; advancement on individual
merit; location Baltimore.

Send resume of experience and ed-
ucation to: Manager of Industrial
Relations.

WESTINGHOUSE ELECTRIC
CORP.
2519 WILKEINS AVE,, BALTiMORE 3, Mb,

www americanradiohistorv com
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BENDIX RADIO DIVISION

AVIATION CORPORATION

ELECTRONICS ENGINEERS—AL all

salary and experience levels.

RESEARCH ON: Antennae, Servo-
mechanisms, Microwave ccts. and
other phases of communications

and navigation equipment.

PRODUCTION DESIGN OF: Military
and commerical communications

ond navigation equipment.

FIELD ENGINEERS — Supervise
installation and  mointenance of
radio and radar equipment. Factory
training will be given. Base salaries
from %4200 to $6900 per year.
25% bonus for fime spent overseas,
Traveling ond living expenses paid

by Bendix. Insurance plan.

TEST AND INSPECTION ENGINEERS
-—Practical knowledge  of radio,
radar, or TV manufacturing pro-
cesses. Good knowledge of rodio
fundamentals essential. Base sol-
aries from $3900 to $5B8BO.

TECHNICAL WRITERS — Knowledge
of radar fundamentals or radio re-
quired. Work closely with engineers
to gather materiol for instruction
and maintenance manuals. Bose

salories fram $3400 1o $4300.

LABORATORY TECHNICIANS — Re-
quire knowledge of radio funda-
mentols ond skill in use of measur-
ing instruments and loborafory
equipment. Previous industrial ex-
perience essential. Salaries frem

$262 to $321 per month,

BASE SALARIES FOR ALL POSI-
TIONS LISTED ABOVE ARE SUPPLE-
MENTED BY UP TO 30% FOR

REGULARLY SCHEDULED 48 HOUR .

WEEK.
Housing is no problem in Boltimore.

Excellent group insurance ond

family hospitalization plon.

Aftractive retirement plan for pro-

fessional personnel.
Write for application:

Engineering Personnel Supervisor
BENDIX RADIO DIVISION of
Bendix Aviation Corporation

Baltimore 4, Maryland
TOwson 2200

oMW ;

for the Finest
in Electronics and Television

Immediate
Engineering Openings

SENIOR < INTERMEDIATE ENGINEERS

Transmitter Division « Electronic Parts Division
Receiver Division « Research Division
Electronic Instrument Division
Cathode Ray Tube Division

JUNIOR ENGINEERS

Transmircter Division « Electronic Parts Division
Research Division . Electronic Instrument Division
Cathode Ray Tube Division

DRAFTSMEN  SALES ENGINEERS
LABORATORY TECHNICIANS « DESIGN ENGINEERS
FIELD SERVICE REPRESENTATIVES
MECHANICAL ENGINEERS

INTERVIEWS

Mr, George Kaye—Industrial Relations Division
Allen B. Du Mont Laboratories, Inc.
35 Market St., East Paterson, N. ., MUlberry 4-7400

oM

Gt witd zﬁfy%@fm i
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TelegraphicCommunication

ENGINEERS (Continued from page 89)

public locations is shown in Fig. 2.
PHYSICISTS_ MATHEMATICIANS The central office concentrator is
equipped with 4 vertical drum trans-
mitters and 6 page recorders. Fig.
5 shows a concentrator with a ca-
pacity of 100 lines.

A voice-frequency main-line carrier
channel 3000 cycles wide will yield

The steady growth of Melpar's research and de-
velopment program has created @ number of ex-
ceptional opportunities for qualified engineering
personnel in the following classifications:

Senior Electronic Engineers to fill respon- only one facsimile circuit capable of
sible positions in equipment design groups or scanning one average-length message
for advanced development on components a minute. The same 3000-cycle band
and circuits. can accommodate 16 teleprinter chan-

nels easily, each capable of handling
Mechanical Engineers with experience in two telegrams a minute. Main-line
packaging military electronic apparatus. facsimile’s production, for a given

amount of band-width, is therefore
only s that of teleprinters. This
handicap will limit the use of fac-

Physicists and Mathematicians for stim-
ulating work on research problems.

These are permanent pesitions in a modern, well- simile on long distance lines until
equipped laboratory with highly technical profes- facilities (through the use of radio-
sional group. Opportunity for advancement lim- beam, for example) become plentiful.
ited only by initiative and ability. Already, voice channels are generally

available about town, so facsimile is
entirely practical for local pick-up
All replies are held in strict confidence. Send and delivery of telegrams.
résume to: These problems of economical “ter-
minal handlings” continue to tax the
M E L PA R I N c resourcefulness of telegraph engi-
’ o neers, and probably always will. A
frontal assault is being made on the
problem in Baltimore, where 8 Tele-
cars (see Fig. 3), outfitted with fac-
simile machines actuated by VHF
transmission from 4 control towers,
will roll through the suburbs, con-

RESEARCH AND DEVELOPMENT ENGINEERS | | tinuelly picking of ihe sir o grisi

of telegrams to be delivered, and

transmitting by radiophone to Bal-
MATHEMATICIANS AND pHYSICISTS timore main office those picked up
enroute. The roving car is, at the mo-
ment, an economic enigma which the
engineers are trying to pin down.
Meanwhile the customers are the

452 Swann Avenue, Alexandria, Virginia

The expanding program of Sylvania Central Laboratories on Leng Island
offers challenging opportunities in electronics. Assignments ore of a perma-

nent nature and will provide invaluable experience in the research and de- beneficiaries, for never have they

velopment phases of dynamic new fields. been served telegrams so “hot off
the griddle.”

MINIATURIZATION  TUBE DEVELOPMENT AND In all the developments which have

APPLICATION been described, telegraphy may be

NAVIGATION SYSTEM STUDY thought of as being teamed with radio

AND DEVELOPMENT TELEVISION | equipment in push-pull — it has car-

ried its share of the load. It was while
’ searching for a harmonic telegraph

INSTRUMENTATION SOLID STATE that Pupin brought to full flower the
theory of inductance and capacitance
RADAR DEVELOPMENT APPLIED MATHEMATICS in resonant circuits, as Bell before

him had stumbled on the telephone in
the course of the same research. Basic
analyses of transmission problems by
Milnor after Fourier, pointed to the

Applicants ore desired in oll stoges of professional development at Bache-
lor's, Master's, and Doctorate levels. Laboratories are located on Long

Island within eosy commuting distance of unequalled educotional facilities superiority of the complex standing
and technical societies. wave as an analytical tool over the

’ less adaptable transient theory, and
Address all replies 1o Manager of Personnel, Central Engineering Labora- has been widely accepted in fields far
tories, Sylvania Electric Products Inc., 40-22 Lawrence Street, Flushing, N. Y., removed frpm Subma.rine' cables, its
or see N. W. Gibson at the |.R.E. convention, March 19-22, Grand Central locale of original application. The de-

sign of cable amplifiers for very low
frequencies proved useful to research-
ers working on electrocardiographs

Palace, booth Nos. 104, 105, 104
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and electroencephalographs. Refine-
ment in the design and control of
tuning forks for accurate motor speed
control was not only fundamental to
the regenerative telegraph repeater
but later proved basic to much instru-
mentation in piezo-electric and mag-
netostriction circuitry. Also funda-

mental to the regenerator were the
principles of self-correction of syn-
chronism to the shifting phase of in-
coming signals — “locking into step”
—a telegraph expedient which finds
its acme in television synchronizing
circuits. Time-division multiplexing,
old art in telegraphy, found recru-

descence in the multiple-channel pulse
—operated radio telephone techniques
developed in World War II. Facsimile
scanning, of course, fired experiment-
ers’ Imagination during the long
search for television, Zworykin's early
association with facsimile telegraph
(Continued on page 94)

COLOR-TV TABLE

(Continued from page 33)

{10} To allow present receivers to receive color fransmissions in color.
{11} Quality comparison of monochrome picture from color transmission

with monochrome picture from monochrome transmission.

(I12) These changes do not consider the use of single trichromatic
cathode ray tubes. in columns [08M and [08C letters a to | mean

the following:
a, Change H and Y sync components.
Change H and Y deflection components.
¢. Make power supply adequate, including hum protection.

committee members disagreed on the necessity for this, without

further tests,
d. New high-voltage <ircuifs.
;' Add dot tnodulator with its power supply.

Add color phaser. This is optional, since phasing may be ac-

complished manually.
q. Add color disk and drive and synchronizer.
h. Add magnifier {optional).

i. Add video projection unit, including color switching <circuits and

associafed power supply.

The above list of modifications presumes a picture of minimal

brightness and 10-inch size with a magnifier,

{13) The performance is substantially equal to that of system Al. There

may be slight degradation on strongly colored objects.

{14) Mr. Smith reports that the receiver noite becomes mora visible in
fringe areas. Also that the resolution becomes poorer. Mr. Gold-
mark does not concur with this, but proposes further tests to

clarify the question.

(i5) This assumes that the receiver takes advantage of dof inferlacing.

{14) This applies when usingy single tube and color disk. Flicker may be
roughly equal to standard black and white when using three long

a7
(18)

persistence phosphors and projection type receiver as in CBS dem.
onstration of April 24, 1950.

This applies to interline flicker and c¢rawl. Prasent information is
insufficient to evaluate inter dot flicker and crawl.

Superior for most objects, In aceas of pure primaries (red, blue
or green) inferior by a ratio of 48 to 0.

Same as system C2 when using receiver with single tube and color
disk, Absent when using three long persistence phosphors and
projection type receiver as in CBS demonstration of Aprit 24, 1950,
Present monachrome receivers will receive transmissions with detail
equal to that of system C2. It may not be practicable to add
equipment for dot interlace reception to receivers now in the hands

The receiver will need the following additional equipment: Inverse

Present information is insufficient to evaluate effects of infar-det
flicker and crawl and of dot structure in picture. Otherwise the

Receiver will need following additional equipment: Three-channel
video amplifier, picture translator, power supply.

Present information js insufficient to evaluate effects of fine grain
pattern in picture, Otherwise the answer fs “equal."”

These figures apply to normal subject material. With certain special
test patterns the resolution may be less. With a standard test chart
printed in black on a background of one of the primary colors,
the color of the background in the vertical wedge wili desaturate
progressively toward the fine end of the wedge., The same fest
chart printed in one primary color on a background of another
primary color will show decrease of detail in the range correspond-

(19}
(20)

of the public.
(21}

sampler; picture translater; power supply.
(22)

answer js ''equal.'
(23)
(24)
(25)

ing to ""mixed highs."
(26)

Due to the effect of crosstalk and spurious components, generated
in this sampling process, the horizental resolution obtainable in the
individual primary color images may be somewhat less than in
monochrome.

Dependable Hydravlic Seas

Minnesota O-Rings function in air
or gas systems as well as in hydraulic
gystems. Air cylinders . . . hydraulic
valves . . . hoisting mechanisms . . .
‘water pumps . . . bottling machines
. . . refrigerators . . . motors . ..
lubricators . . , are a few of their
uses. Minnesota’s exclusive injection
process makes possible very close
dimensions, uniformity in mass pro-
duction and downright economy. We
use special compounds of synthetic
tubber to meet your exact require-
jments. Let us quote on your next
hydraulic packing installation.

Manufocturers of
all types of small
rubber parts

Wyite for 0-Ring Catalog

TELE-TECH + April, 1951

MINNESOTA RUBBER & GASKET CO.

" 3654 WOODDALE AVE., MINNEAPOLIS 16, MINN.

TECHNICAL = mum—esms=—dmw=s 5
_ PLasTics | SYNTHANE CORPORATION % 1
‘SHEETS « RODS + TUBES 1 12 River Road, Oaks, Pa.
"{H!m:“'“ ngs 1 Please send me a copy of the complete

 MOLDED-LAMINATED
MOLDED-MACERATED

RERlan
] \ )
6 2

2 -0 - -
o > .
T 5

Production Picks Up
when Synthane is the Specified Material

Synthane plastic laminates are easily worked on standard
machinery. Turned, drilled, punched, sawed or milled
parts may be inexpensively produced from Synthane.
Synrhane is light in weight, yet finished parts made from
it have the hardness, roughness, density, corrosion, abra.
sion and impact farigue resistance to give peak per-
formance and long life. Automaric screw machines and
Synthane rods and ctubes are an excellent combination
for low cost, high speed production of smaller parts.

For information about Synthane and some suggestions aboyt
what it can do for yor, clip and mail the cotiporn today.

Synthone catalog.
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You wouldn't design a hearing
aid around a 201A tube...

Likewise, when designing modern communications ;t,k

- BULLETINS

equipment you'll want to use a really modern crystal.
THE JAMES KNIGHTS CO, is constantly pioneering

important advancements. The H-17, for example, offers:

L

Ammeter

A sixteen-page manual, No. 110, “How
to Make Your Job Easier with the Am-
probe’”, the pocket-size, snap-on volt
ammeter, is now available from Pyramid
Instrument Corp.,, 49 Howard £t, New
York 13, N. Y.

e Modern, Wire Mounted, Metal Plated 5.{
Crystal

# Hermetically Secled Metal Holder
® Freguency Range 200 kc to 100 me
® Two Units Fit Loctal Socket

JAN — CAA APPROYED

Reference Book

The 1951 edition of the RCA Reference
Book, has been completed by the RCA

The JK Stabilized H-17 Crystal fully meets CCA requirements - Tube Dept. at Harrison, N. J.,) and is be-

. . . - ing shipped to RCA Tube and Parts Dis-

as well as JAN Specifications MIL-C-3098. Rugget:i ::nd de Eributors, for issue (o oneincers  techhi-

;I;Efuj:l(si)” pendable despite small size and light weight, the H-17 is intended clans, and purchasing agents. The popu-

lar reference book, in addition to being
a finger-tip source of essential slectronic
information, is also a diary, calendar
| memo, address book, and world atlas.

for the compact communications equipment of tomorrow.

Do not hesitate to consult JAMES KNIGHTS COMPANY for

design assistance in any frequency range from 3000 cycles to 100 . .
‘ Production Facilities

Hoffman Radio Corp., 3761 So. Hill, Los

megacycles.

2 modern ’ Angeles 7, Calif, has issued a compre-
VN mounted NOTE: hensive 40-page booklet, 8 x 10 size, de-
meal plated PO i - b 4 n scribing the military production facilities
crystal. When designing military equipment be sure to consu of the West Coast organization.

MIL-C-3098 Crystal Specifications. Copies of condensed
version are available from JAMES KNIGHTS.

Selenium Rectifier Handbook

The Rectifier Division of Sarkes Tar-
zian, Inc,, has recently published a 64-page
Selenium Rectifier Handbook containing
practical information on power conver-
sion and suggested applications of sele-
nium rectifiers. It is available from
Sarkes Tarzian, Inc, Rectifier Division,
416 North College Ave., Bloomington,
Ind. Price is 25 cents.

[ nes S fy/ ls Cor

SANDWICH, ILLINOIS

Precious Metal Alloys

Comprehensive technical and applica-
tion data on Ney precious metal alloys
developed for use in industrial fields are
contained in a new catalog and data
book now available from the J. M. Ney
Company of Hartford, Conn. In addition
to physical properties and use and test
data on individual alloys, the new cata-
log contains complete data on standard
contact and formed brush shapes now
being manufactured by the company.

Laminated Plasties Catalog
Taylor Fibre Co.,, Norristown, Pa.,

. TELEVISION WAVE S ma\lm%glacturers of Vulcanized Fibre, Phe-
FORM OBSERVATION , 20 Siheone Laminates, nes annonnesd

has announced
e RADAR PULSE

Dublication of its mew 1951 catalog en-
titled, “Taylor Laminated Plastics™.

Telegraphic
Communication
(Continued from page 93)

being a case in point.
Dozens of lesser instances can be
cited where telegraph has paid or is

¥ . s .

e TVt Ractor utes Hoe s | : now paying its debt to radio and elec-
Response 3 db down at 5 M.C. tronics — the time-honored result of
: exchanging ideas with scientists and
engineers working in allied fields.

® Completely seli-contained including power %"
supply. No modifications 1o the 208 or i I A . .
304 Scope required. This, too, has been done in the time-

Mite for honored way: through patent disclog-
Size matches both Type 208 and 304 scopes Type 1000

ond tie plates are furnished to fasten both i Data Sheet Hres, pu.bl.lc.atlo.n m trad.e peI'lO(:hC?.]s,
instruments together. and activities in technical societies.
And now that the telegraph company
.is boldly projecting its transmissions
Manufacturers of a complete line of TV and Radar Test Equipment !nto the SuDer'hlgh'fr.equency range,
it may be expected in the future,

Tol-IustrurmaenI Co. Jric RSN ot R e

hitched” and to keep pace with new
50 PATERSON AVEMNUE e EAST RUTHERFORD, N. J. art.

a4 TELE-TECH - April. 1951
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ALLISO
RADAR

NAVIGATIONAL AID
For MULTI-ENGINED

TRANSPORT AIRCRAFT
& HELICOPTERS

MILITARY—CIVIL

SMALL—COMPACT
UGHTWEIGHT

EFFICIENT

SEES Thru FOG
DAY and NIGHT

@ Sees thunder cores, sleet, snow, hail, rain
in advance.

® Promotes smoother flying for passenger
safety and comfort.

@® Warns of approaching aircraft in line of
flight.

@ Sees obstruction in true outline and/or
direction.

ALLISON

RADAR CORPORATION
I1'W.42 S, N.Y. I8 PEnn 6.5811-12

Measurements Corporation
MODEL 82

STANDARD SIGNAL
GENERATOR

20 Cycles to 50 Me.

FREQUENCY RANGE: 20 cycles to 200
Kec. in four ranges, B0 Kc¢. to 50 Mc.
in seven ranges.

OUTPUT VYOLTAGE: O to 50 volts across
7500 ohms from 20 cycles to 200
Ke. 0.1 microvolt to 1 volt across 50
ohms over most of ruange from 80
Kc. to 50 Me.

MODULATION: Continuously variable
0 to 50% from 20 cycles to 20 Kc.
POWER SUPPLY: 117 volts, 50/60
cycles. 75 walts,
DIMENSIONS: 15" x 19"
Weight, 50 lbs,

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY

TELE-TECH -+ April, 13851

x 12",

_Hermetic Seal Products Co, ..

Tele-Tech

Advertisers - April 1951

Aircraft Radio Corp. ....cocoocivriiiiniiiiireeiinn, 7
Allied Radio Corp. .. .. 84
Allison Radar COrp. .ooovviieinimnsiiiee e 95
American Electrical Heater Co. _.................. 66

American Phenolic Corp. ...,
Ampex Electric Corp.

Antara Products Div., General Dyestuff

[ o7 TN 18, 19
Atlas Sound Corp. ....... . 84
Audio Devices, lnc, ... 13
Beam Instrument Corp. .....cooevinvnniien i, 87
Bell Telephone Labs. . 77
Bendix Aviation Corp, 9N
Birtcher Corp. .......... 83
Boonton Radio Corp. . 85
Caldwell-Clements, Inc. 87
Camera Equipment Co. ................. 81

Carborundum Co. . ... .. 67

Centronies Co. ... 87
Century Lighting, Inc. 76
Cinch Mfg. .................. 57
Clarostat Mfg. Co., Inc. 3
Clippard Instrument Lab 2
Corning Glass Works................coeviieee e, 17
DuMont Labs, Inc., Allen B, .................... 73, AN

Eclipse-Pioneer Div., Bendix Aviation Corp, 62
Eitel-McCullough Co., Inc. ..oooovvveeenie, 75

Elastic Stop Mut Corp. ..... 68
Flectrical Reactance Corp, .. 63
Electro-Motive Mfg. Co,, Inc. .....ooocvvii.. 69

Fairchild Camera & Instrument Corp. .......... 65
Federal Telecommunication Labs, Inc.
Fidelity Chemical Products Corp. .......... "
Fugle Miller Labs,, Inc. ........................... 76

Div., Allied Chemical &

General Chemical

Dye Corp 59
General Electri . , 83
General Industries Co. ... 61

General Precision Laboratory, Inc.
General Radio Co.

Hewlett- Packard Co. .
Houston-Feariess Corp.

International Resistance Co. .

Johnson Co., E. F. ...
Jones, H. B., Div. Cinch Mfg. Corp. .

Kahle Enqineering Co. 85
Kay Electric Company .................. 82
Kester Solder Co. ... 6
Knights Co.. James ..o 94
Leru Labs., Inc. ... 70
Lewis Spring & Mfg. Co. . .. 8%
Machleft Labs., Inc. .............. 21
Magnecord, Inc. ............... . 16
Measurements Corp. 95
Melpar, Inc. ... 92
Mico Instrument Co. 95
Minnesofa Rubber & Gasket Co. 93
O’Neil-Trwin Mfg. Co. 78
Paramount Paper Tube Corp. .................... 80

Precision Paper Tube Co. ..ocoovoveiiii 88
Radio Corp. of America..15, 25, 64, 90, Cover &

Radio Materials Corp. ... Cover 2
Raypar, Inec. ... 70
Reeves Soundcraft Corp. . . 24
Richardson-Allen Corp. ....ocoovevn ... .. 74
Rider Publisher, Inec., John F. ... 86
Sperry Gyroscope Co. ...... 90
Sprague Elecfric Co. ... 26
Stackpole Carbon Co. . 72
Superior Electric €o. ...ooovvecevvviivorioo 20
Sylvania Efectric Products Inc. 22, 90, 92
Synthane Corp. ... 93
Tel-Instrument Co., Inc, . 94
Tel-Rad Mfg. Co,, Inc. .. 78
Thomas Electronics, Ine, ... 10
University Loudspeakers, Inc. 82
Welis Sales, Inc. ............... 96
Western Electric Co. . 77
Westinghouse Electric Corp. .........ccocvvveernees. 90
While every precaution is taken to insure ac-

curacy, we cannot gquarantee against the pos-
sibility of an occasional change or omission in
the preparation of this index.
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MICO

Precision Apparatus

Toroid Goil Winders

Wide - range, laboratory - type
machines available for winding
samples and small production
runs of toroid coils. Production
machines built to mcet specific
requirements.

Mico Instrument Go.

75 Trowbridge St., Cambridge, Mass.

no m‘éer
tm/ae recorder

STANDARD OF THE GREAT RAPIO SHOWS

to 40,000 cps at 30 inches
per second lape speed

L
to 15,000 cps half-track at
71/ inches per second tape
speed

AMPEX ELECTRIC CORPORATION

San Carlos, California

BING CROSBY ENTERPRISES, INC.,Hollywoed
AUDIOAICES PRODUCTS CORP.,New York City
GRAYBAR ELECTRIC CO., All Principal Cities
TERMINAL RADID CORP., New York City

RADIO SHACK CORPORATION, Boston
MEWARK ELECTRIC CO., Chicago R
WESTREX CORP. (Export), Hew York ity -
wﬂ

SOLD BY...

a5
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TRANSMITTING

STYLE "A"

;uu[
“m.-

i

il
i

: !:I|!|l.'!

el

STYLE "D”

T J=
[B/\5

STYLE "“E"

NOTE:

Order by capatity and type
number——specify choice of
manufacture.

7/ CONDENSERS

SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY

We have literally hundreds of thousands of these top quality standard type
transmitting mica condensers in stock for immediate delivery at a fraction of
thelr original cost. Every condenser is brand new and carries the name of-a
fine nationally known manufacturer.

Despite the unusually low prices, these mica condensers, like all Wells Com-
ponents, are fully guaranteed. Be sure to order sufficient quantities for your
requirements.

WORKING MEG. UNIT WORKING MFG. UNIT WORKING MFG. UNIT WORKING MFG. oMt
CAPACITY VOLTAGE LEGEND PRICE | CAPACITY YOLTAGE LEGEND PRICE | CAPACITY VOLTAGE LEGEND PRICE | CAPACITY VOLTAGE  LEGEND  PRICE
TYPE A 0004 3000 2.7-9 $1.45 TYPE D 001 500 5 $ .25
000025 10MV 8 $1.95 | 0005 3000 3 155 | o000 g g | 000 750 7 .30
000025 7MVA.C. 2 1.95 | 00055 3000 7 175 | "o o n Y e | 002 750 7 .30
000625 3000 2.7 195 | o7 o | 003 750 7 .30
0008 3000 7 170 | ool o s | 004 500 7 .30
TYPE B 00125 2000 127 1.65 | ‘oo, “so | 005 1000 5 .40
-00007 1140 & % .85 | og24 3000 8 1.95 | ooon <00 : .006 750 57 .30
00015 5000 8 1.45 | 0025 2000 1-2.7 1.85 00024 ;500 2'9 ':g .01 500 5 .30
20002 1430 6 1.05 | 00275 2000 1.7 1.90 | - 2 200 ' .01 1200 7 .40
0002 5000 1-8 1.50 | 005 2000 2 195 | 0% ! 8 35
00025 2500 7 1.35 .006 2000 8 1.85 00025 2500 8 -45
00025 5000  1-7 V.55 | o6 2500 7 240 | (009% 1200 7 .40
0004 5000 2-7-8 1.85 [ o 1000 7 1.65 | "00081 2500 1 -50 wid .
‘0004 6000 1 175 | o 2000 1 1gs | 0007 e 2 .35 ide Selection
00052 2000 7 1.35 001 600 127 .35 ¢ El .
00055 5000 3 1.90 001 1000 9 .40 [+] ectronic
‘0006 2500 7 1.35 TYPE C 001 1200 5-8 .45
‘00072 s000 2 1.85 | 000005 2500 2§ .50 [ .001 2500 268 .55 Components at
‘00075 2500 2  1.40 | 0001 600 27 .35 | 0011 2500 8 .55
0008 5000 2 1.85 | @001 1200 & .45 | 002 600 1-7-9 .35 w E L L s
‘001 3000 7 195 | 0001 2500 &7-8 .60 | .002 1200 1-2.7-8 .45
‘so11 soco 7 195 | -000z 600 2 a5 | 0022 1200 7.8 45 ]
002 seag 2 175 | 0002 2500 7 50 | 0022 2500 7 .55 Tuhes o Resistors
‘002 6000 6 240 | -0m03 2500 7 60 | 0025 1200 1.2 .40
0024 1500 3 1.45 | 00039 2500 7 75 | 0027 600 1 .35 Condensers
‘003 2000 7 1.5 | 0004 2500 27 .55 | 083 1200 1-67 .40
0005 600 7.8 .45 | .0033 1200 & .45 . :
004 3000 B8 175 . ire
‘005 2000 2 175 | 0005 1200 27 .55 | .00a 1200 8 45 Wire and Cable
0005 2500 2 75 | .o0aa 00 8 .35
005 3000 8  1.95
006 3500 &  2.00 .201 600 8 45 | 0047 2500 .50 Volume Controls
001 1200 27 50 | 005 600 6 .35
0068 3000 8  1.85 -
008 3000  7-8  1.95 .gov 2530 2 75 | .005 2500 2 .45 Co-ax Connectors
o1 2000 3 185 ) .0035 2500 7 85 | 006 750 1 .40 g
‘o15 2000 1 175 | 004 2500 27 75 | .o 300 1.4 .30 Relays .« Rectifiers
02 500 7 150 | 0046 500 9 55 | .o 600 2.8 .35
o 000 8 1os | 004z 2500 s s _g, 100 6 a5 Transformers ¢ Chokes
‘024 1500 3 1.5 | 005 600 2 a5 | .o 1200 68 .50 . .
033 1500 3.7 2.0 | 005 1200 7 55 ] 0 1250 1 .55 Micro Switches, Toggles
‘056 1000 3.7 210 | -0051 2500 8 85 | .02 600 1-2.4 .35 .
6 looo 8 2.0 | -0056 2500 8 85 | 022 600 7 .40 Antennas, Accessories
3 1000 8 225 | 006 00 7 50 | 025 600 7 .35 . .
006 1200 2 75 | 027 600 1.7 .40 Electronic Assemblies *
VP 008 400 8 65 | .03 600 1-27 .45 . . .
sT “ESP o1 600 189 .50 Dial Light Assemblies
mda 1xe
oooos( 2000 2 r: $1.10 Ag: lrzzig 1.2;7.3 t TYPE D
. 0 2-7-9 §1. . 70
- . L . .
00005 300 27 1.20 | .01 2560 7 .80 vg Mtg
00008 3000 9  1.25 | .0115 600 8 65 | 004 2500 3§ .30
00009 3000 279 1.25 | .013 1200 3 65 | O 1200 3 -25 LEGEND:
.0001 3000 27-9 1.30 | .015 1200 7 65 | 03 600 3 -20 1—Aerovax  6—Micamold
000107 3500 1 1,75 | .015 2000 8 .75 2—CD 7—Sungamo
000110 3000 8 210 | .0175 1200 2 .80 TYPE E 3-—Faradon  B—Salar
000175 1500 8 1,30 | .02 600 7 .45 | .ovo2s se0 57 25 4—Eimenco  9—S5prague
0002 3000 7-8 2.05 | .04 600 7-8 a5 | 0008 750 2 .30 Sesllini

This is only a partial listing. Write or wire for information on types not shown and for receiving set micas
and sliver micas.

98

SALES, INC.

We advise distributers to order immediately from Manufacturers und Distributors: Write for
this ad. Our standard jobber arrangement applies, our complete Mica Condenser Listing

833 W. CHICAGO AVE., Dept. T, CHICAGO 22, Il

TELE-TECH - April, 1851
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«n JOHNSON

ANTENNA PHASING EQUIPMENT

ANTENNA AND TRANSMITTER

COMPONENTS

Hundreds of Johnson/phasing installations are on the air — to stay — for you
. can depend on JOHNSON for the best! Designed especially for your station,
. and incorporatipg the recommendations of your consulting engineers, JOHNSON
phasing equipment offers a host of advantages. It has optimum circuit design,
heaviar'components, automatic switching from directional to non-directional
operation, and others

Typical Johnson Antenna

Phasing Equipment Wit for specific infarmation directly or through your consulting engineer.

L
L
. OTHER JOHNSON BROADCAST EQUIPMENT
L
. e Adjustable Phase Sampling Loops ® Tower Lighting Filters
. ® lsolation Filters ® Transmission Line Supparts
' ® Sampling Lines ® Pressurized Capacitors
. ® FM and AM Concentric Lines ® Neutralizing Capacitors
® Fixed Capacitors ® Fixed Inductors
¢ ® Variable Capacitors ® Variable Inductors
¢ ® Standing Wave Indicators ¢ Feed-Thru Bowl Assemblies
: ¢« RF Contactors ¢ Moake Before Break Switches
L
L
.
L
v

Interior view of
Phasing Equipment

www americanradiohistorv com
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RCA-20GP4

RCA-17GP4

RCA-14GP4

The Fountainhead of Modern Tube Development is RCA

.« 10 conserve critical materials

RCA engineering has once again taken
the lead by developing an improved
method of electrostatic focusing that
offers the television industry important
savings in critical materials. Incorporat-
ing this new RCA development are three
new rectangular picture tubes that re-
quire no focusing coil or focusing mag-
net. The tubes provide high-quality
pictures on a par with those obtained
from kinescopes employing electromag-
netic focus.

Featuring electrostatic focusing, the RCA
types 14GP4, 17GP4, and 20GP4 use an

electron gun of improved design that pro-
vides good uniformity of focus over the
entire picture area. Furthermore, focus is
maintained automatically with varjarion in
line voltage and with adjustment of pic-
ture brightness. Need for alignment of a
focusing magnet is eliminated and, there-
fore, tube installation and adjustment for
oprmum performance are simplified.

Because the electron gun is designed so
that the focusing electrode takes negligible
current, the voltage for the focusing elec-
trode can be provided easily and econom-
ically. ln other respects, the RCA 14GP4,
17GP4, and 20GP4 are similar to magnet-

www americanradiohistorv com

”

ically focused types—the 14EP4, 17CP4, and
20CP4.

RCA Application Engineers are ready to
co-operate with you in adapting the 14GP4,
17GP4, 20GP4 and associated components
to your present designs. For further infor-
mation, write RCA, Commercial Engineer-
ing, Section 57 DR, Harrison, N. J.

‘AMRCA-developed component

A new Horizontal-Deflection-Qutput and High-
Voltage Transformer designed particularly for
use with the new electrostatic-focus picture
rubes will be available shortly.

RADIO CORPORATION of AMERICA

ELECTRON TUBES

HARRISON, N, J.
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