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How Big does a Video Relay have to be?

" ACTUAL SIZE.

RCA Engineers posed this question to CLARE when
available relays for their purpose proved too large,
too cumbersome.

The close cooperation between engineers of the two
companies which resulted has produced the CLARE
Type “J” Video Relay, which meets every require-
ment for switching these high-frequency currents. ..
and occupies but 7 cubic inches.

Success of this cooperation between RCA and CLARE
engineers in developing a superior small-size, low-
capacitance relay is not only important to this, the
world’s largest manufacturer of radio and television
equipment, but it is of vital interest to every television
engineer whose designs are often frustrated by the 17
cubic inches that other typical video relays require.

Clare sales engineers are located in principal cities.
They will be glad to give you full information on this
new video relay. Their counsel and advice may help
you solve other relay problems. More and more, in-
dustrial designers bring their problems to Clare,
whose long experience in meeting and solving them
can save you many hours of tedious and costly experi-
ment. Call your ncarest CLARE sales engineer, or
write to: C. P. Clare & Co., 4719 West Sunnyside
Ave., Chicago 30, lllinois.

CLARE RELAYS

First in the Industrial Field

ening ci~.
‘cuits'which do.not cdrry high-
frequency currerts. ]

Capacitance of CLARE Video Relay

Tests show that this new CLARE relay with a contact
gap of 0.025" has the follawing capacitances:

Interspring Capacitance, Contact Open
0.5 mmf. at 3 megacycles
0.5 mmf.  at 10 megacycles
0.55 mmf. ot 20 megacycles

Spring-to-Frame Capacitance, Centact Closed
1.4 mmf. at 3 megacycles
1.45 mmf. at 10 megacycles
1.8 mmf. at 20 megacycles

Write for Clare BULLETIN 106
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COVER: BOMBER COST IS 45% RADIO-ELECTRONIC — Up until a year or so ago, the regular

rule-of-thumb method of computing cost of radio-electronic elements entering into almost any
piece of military or naval equipment was to allow 209;. This ratio used to work out well for
battleships, carriers, tanks, submarines and fighter planes. But the huge new bombers now em-
ployed by the U. S. Air Force have considerably upped this ratio. So that today from 40 to 50%
of the total cost of the big bombers goes for radio-radar electronic equipment!

STANDARDIZATION EN THE ARMED FORCES . ..... Col. L. J. Tatom and Capt. H. E. Bernstein 22

Mission and function of the Armed Forces Electro Standards
Agency are outlined by the Army and Navy co directors

NEW FREQUENCY ALLOCATEONS FOR NON-BROADCAST RADIO SERVICES .. ........... 24

SIMPLIFIED HANDLING OF TV REMOTES ... .. .. ....... ... ... . ... Willis McCord 26

Permanent facilities installed in coach permits transpotting
complete television needs in ‘‘ready-to-use” condition

VIDEO RECORDING TECHNICS .. ..o i e George H, Gordon 29

Current engineering practices using 16-mm equipment in
the photographing of programs from CR tubes—Part 11

SINGLE SIDEBAND POWER LINE CARRIER EQUIPMENT ......... ... e F. §. Beale 32

System is applicable when carrier spectrum is crowded and
circuits show high attenuation or heterodyne interference

BARIUM TITANATES AS CIRCUIT ELEMENTS ... A4. I. Dranet;, G. N. Howatt, J. W. Crownover 36
Characteristics and applications of piezo-electric ceramics
in production of electronic circuit components — Part 11I

DIRECT REABING VECTOR IMPEDANCE BRIDGE . .. .. ... ... .. . .. ........... . c...... 40

Accuracy and low cost keynoted in nmew instrument design;
phase angle values of unknown impedance read separately

NEW PRINCiPLE FOR BROAD BAND ANTENNAS .. ... .... M. W. Scheldorf and J. F. Bridges 43

Element lengths are controlling factors in improved band
width and impedance characteristics of “fan” antennas

DEPARTMENTS:
Tele-Tips . .o e 12
Editorial Comments ... ... .. .. e e e 21
Washington News Lelter . .. ...t i e e e 45
WS .ttt e e e e e 46
New Products ..o e e 47-50
Books . .. e 60
Personnel . .. e e e e 61
Bulletins . o e e e 66

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editcrial and
Executive Offices 480 Lexingfen Avenue, New York 17, N. Y., Tel Plaza 3-1340
Publishers also of RADIO & TELEVISION RETAILING

www americanradiohistorv com


www.americanradiohistory.com

WITH television racing ahead to new records /

in popularity—to ever higher figures in
dollar volume—choice of picture tubes takes pri- z
ority with designers and builders of receivers. ;
The picture tube is the heart of the TV set. Cost,
picture size, brightness—these must be carefully

weighed in the light of the particular market at

which a new receiver is aimed,

Good news to designers is G.E.’s introduction
of the two tubes shown here. One—the 8%-inch
type (8AP4)—dovetails with requirements of the
low-priced receiver market where costs must be
scrutinized down to the last penny. The 12%-inch
aluminized tube {12KP4) matches the needs of
that field of sale—also large—where picture size
and quality come first.

Both tubes are G-E-designed to embody to- e
morrow’s advanced engineering concepts. Boih s T

tubes are G-E-built to highest precision standards

of quality!

B8AP4 12KP4 MAX RATINGS, DESIGN-CENTER VALUES
Max bulb diameter B 11/16 inches 12 9/16 inches 8AP4 12KP4
Min useful screen diameter 734 inches 11 inches Anode voltage 10,000 v 12,000 v
Heater voltage 6.3 v 63 v Grid No. 2, voltage none 410 v
Heater current 0.6 amp 0.6 amp Grid No. 1, voltage —125 v —125 v
Focusing method magnetic magnetic TYPICAL OPERATING CONDITIONS
Deflecting method magnetic magnetic 8AP4 12KP4
Deflecting angle (approx} 54 degrees 54 degrees Anode voltage 9,000 v 11,000 v
Screen fluorescent color white white Grid No. 2, veltage none 250 v
Over-all length 14%: inches [max) 18 inches (max) Grid No. 1, voltage for cut-off —45 v —45y
Bulb contact metal-cone lip J1-21 Focusing coil current,
Base B7-51 B7-51 d-c (approx) 120 ma 135 ma

NOTE: on Type 8AP4, the electron gun is designed for use with an external ion-irap magnef.

TELE-TECH <+ June, 1948
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—A 12%-inch cathode-ray tube, all-glass

construction. Aluminized screen. Offers the brightest picture—
93 percent brighter (average) than a standard tube at 11,000
volts! Offers a big picture—95 square inches when the entire
tube face is scanned; 75 sq. in. when standard raster of 3-by-4

Size; responsibility; wide facilities for research, for
manufacture—these identify a top source of supply for
any manufactured arficle. Your source for picture tubes
need be na exception. General Electric is actively en-
gaged in every phase of television—has pioneered many
importont TV developments—brings to each tube type
the knowledge gained from designing and building
numerous other products in this field in which G-E leader-
ship is acknowledged.

G-E tube engineers are ready at all times to consult
with you on technical problems relating to the application

aspect is employed. These areas are pearly half again as large
as with the popular 10-inch type. ... Here's the tube for TV-set
manufacturers who put quality first, who wish to build con-
sumer acceptance based on superior performance, on a larger,
brighter, sharper picture. .
pace in 1949 television!

.. Here's the tube that's setting the

' —An 8%-inch cathode-ray tube with
metal-cone envelope. Has plenty of picture area—47
square inches when the entire tube face is scanned;
363% sq. in. when standard raster of 3-by-4 aspect is
used. ... Half the weight of an all-glass tube, so ideal for
small TV receivers that are lifted and moved about. . ..
Shortness of tnbe (14Y4 inches) saves valuable space for
the cabinet designer . .. Reguires a simpler, less costly
circuit, because the 8AP4’s triode construction does
away with need for a Grid-No.-2 voltage supply. . . .
Low in price, up-to-the-minute in design—a combina-
tion that’s putting this tube in first place with builders
of small TV sets.

of picture tubes to the receiver you may be designing.
Your phone-call, wire, or letter will bring immediate,
helpful response, General Electric's distributor-dealer
facilities for replacing picture fubes in owners' sefs are
nationwide; your sales outlets and customers can count on
tube service that is fast and reliable. Specify G-E picture
tubes for value, quality, owner satisfaction! Buy the best
for this best new market—television—that is generously
rewarding the set builders who serve it well! Electronics
Department, General Electric Company, Schenectady &,
New York.

Cwm/MWWJ/mM_
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PROFESSIONAL SERVICES

WELDON & CARR

Consulting Radio Engineers
Washington, D. C.
1605 Connecticur Ave. Mi. 4151
Dallas, Texas

1728 Woeod St. Riverside 3611

McNARY & WRATHALL

RADIO ENGINEERS

906 Natl. Press Bldg. 1407 Pacific Ave,
Woashington 4, D.C.  Santa Crug, Calif.

RAYMOND M. WILMOTTE

PAUL A. deMARS
ASSOCIATE

1469 CHURCH ST., N.W. DE. 1234
WASHINGTON 5, D. C.

A. D. RING & CO.

26 Years’ Experience in Radio
Engineering
MUNSEY BLDG. REPUBLIC 2347
WASHINGTON 4, D. C.

FRANK H. McINTOSH

710 14th St., N.W.—Metropolitcn 4477
WASHINGTON, D. C.

KEAR & KENNEDY

1703 K ST., N.W. STERLING 7932
WASHINGTON, D. C.

There s no substitute far experience

GLENN D. GILLETT

AND ASSOCIATES

982 NATIONAL PRESS BLDG. NA. 3373
WASHINGTON, D. C.

RUSSELL P. MAY

1422 F St., N. W. Kellogg Bldg.

Washingten, D. C. REpublic 3984

Member of AFCCE

WILLIAM L. FOSS, Inc.

Formerly Coliton & Foss, Inc,
927 15th St., N.W. REpublic 3883

WASHINGTON, D. C.

HERMAN LEWIS GORDON
Registered Pagtent Attorney
Patent Investigotions and Opinions

Warner Buildinmrmundv Drive

Washington 4, D. €. Silver Spring, Md.
NAtional 2497 SHepherd 2433

GEORGE P. ADAIR

Radio Engineering Consultants
EXecutive 1230 1833 M STREET, N. w.
EXecutive 5851 WASHINGTON 6, D.C.

A. F. SMUCKLER & CO., INC.

ELECTRONIC & COMMUNICATION
ENGINEERS & MANUFACTURERS

202-208 TILLARY ST, BROOKLYN I, N. V.
Ulster 5-5141

AMY, ACEVES & KING, INC.
Specialists in the
Design and Installgtion of
HIGH-GAIN
AM, FM, and TELEVISION
ANTENNA SYSTEMS

LOngacre 5-6622
11 West 42nd Street, New York 18, N. Y.

LERU LABORATORIES, INC.
Design and Development of Elecironic Equlp-
ment for industrial and scientific purposes
Special experlence In microwaves, spectrum ana-
Iyzers, photo-electric eirenits, test equipment, ete.

360 Bleecker Street

New York !4 WAtklns 9-4184

ELECTRICAL
TESTING LABORATORIES.INC

Specializing it techical services to these
mlent uporn GOOD QUALITY

2 East End Avenue a? 79th St. NewYork 2N -Y

ALBERT F. MURRAY

Consulting Television Engineer
All Phases of Television Planning.
Patent advice in the Electronic Field.

4707 Windom Place, N. W,
Washingtenr 16, D. C.
Telephone: ORdway 4841

IEELTEGH|
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Formerly ELECTRONIC INDUSTRIES

O. H. CALDWELL M. CLEMENTS
Editorial Directar Publisher

RALPH R. BATCHER BERNARD F. OSBAHR
Consulting Editor Associate Editor

H. D. WULFORST
Assistant Editor

STANLEY GERSTIN
Contributing  Edifor

CHARLES DREYER, Art Director

WASHINGTON, D. C.

R. C. DAVIES DR. A. F. MURRAY
News Editar Consulting Editor
National Press Bidg. 4707 Windom Pl.

CIRCULATION
B. V. SPINETTA, Circulotion Direclor

M. GROENING, A. DelUISE
Subscriptions, List Compilation

BUSINESS DEPARTMENT

M. H. NEWTON, Business Manager
480 lexington Ave., New York 17, N. Y.

5. M. GASKINS, Western Manaoger
JOHN ROMANCHAK, District Manager
201 N, Waells St., Chicago 6, Il
Telephone RAndolph 6.9225

DUANE WANAMAKER,
So. Calif. Representotive
610 S. B'woy, Suite 623, Las Angeles 14,
Calif.

N. McALLISTER, Director Reader Service
A. O'ROURKE, Production Supervizer

W. W. SWIGERT, Credit Manager

M. TEMMEL, Editorial Secrefary

Tele-Tech*, June, 1949, Vol. 8, No. &
Regular price per copy 50 cents. Pub-
lished Monthly by Caldwell-Clements, Inc.,
Publication Office Orange, Conn., Editorial,
Advertising and Executive Offices, 480
lexington Ave., New York 17, N. Y.
Direct all subscription inquiries to Qronge,
Conn., or to 480 Lexington Avenue, New
Yark 17, N. Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Subscrip-
tion rates: United States and Possessians,
$5.00 for one year, $7.00 for two years.
Canoda (Canadian Funds Accepted) $6.00
for one year, $8.00 for twa years. Pon
American Covuntries $7.00 for one vyeor,
$2.00 for two yeors. All other countries
$9.00 for one year, $11.00 far twa years.
Entered as second c¢lass matter June 9,
1947 ot the Post Office ot Oronge, Conn.,,
under the act of March 3, 1879. Copy-
right by Caldwell-Clements, Ine., 1949.
Printed in U.S.A, *Reg. U.S. Pat. Off,
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343A

HETHER your station operates on low power or high
power, AM or FM, yow'll find the tubes you want in
Western Electric’s line.

Always known for long service life and top quality perform-
ance, these broadcast power tubes and rectifiers —all
engineered by Bell Telephone Laboratories—are now being
made for Western Electric by Machlett Laboratories, Inc.,
another pioneer in the development of electron tubes.

Look over the listing of types below — and for further infor-
mation, call your local Graybar representative or write

Graybar Electric Co., 420 Lexington Ave., New York 17, N.Y.

Western Eleclric

— QUALITY COUNTS —

Western Electric's line of high power transmitting tubes includes:

212E Air cooled Iriode, 275 watls
220C Water cooled triode, 10 kilowatts
220CA Forced-air cooled triode, 5 kilowatts
222A Waler cooled high vacuum rectifier, 25 kv. inverse voliage
228A Watcr cooled triode, 5 kilowatts
2328 Waler cooled triode. 25 kilowatts
232BA Forced-air cooled triode, 8 kilowatts
233A Waler cooled high vacuum rectifier, 50 kv. inverse voltage
236A Water cooled triode, 20 kilowatts
5541 ) 2408 Water cooled triode, 10 kilowatts

241B Air-cooled triode, 275 watts
251A Air-cooled triode, 1000 watts
2558 Mercury vapor rectifier, 20 kv, inverse voltage
270A Air cooled triode, 350 watts
279A Air cooled triode, 1200 watts
298A and B Water cooled triode, 100 kilowatts
3088 Air cooled triode, 250 watts
340A Water cooled triode, 25 kilowatts
341AA Forced-air cooled triode, 5 kilowatts
342A Water cooled triode, 25 kilowatts
343A Water eooled triode, 10 kilowatts
343AA Foreed-air cooled triode, 5 kilowatts
357B Air cooled triode vhf, 400 watts

DISTRIBUTORS: IN THE U. 5. A.—Graybar 363A Air cooled penlode, vhif, 350 watts

Electric Company. IN CANADA AND NEW- 379A Air eooled triode, 1200 watts

FOUNDLAND—Norchern Electric Co.. Lid. X v .
5530 Foreed-air cooled triode, vhi, 3 kilowatts
554t Forced-air cooled triode, vhf, 10 kilowaus

TELE-TECH * June, 1949 5
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90 West St., New York 6
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Type 1301-A Low-Distortion Oscillatar

Here’s Your *“PROOF-OF-PERFORMANCE”

AS ANNOUNCED by the Federal Communications Com-
mission,* effective August 1, 1949 all a-m and f-m broadcast
stations will be required to make proof-of-performance
checks of over-all noise and distortion of the complete
Sla[ion at 1835[ once a year.

Many stations already make these measurements at fre-
quent intervals as routine operating maintenance to insure
the continuous high-quality service the modern transmitter
system is capable of supplying.

General Radio instruments for these measurements have
been available for some time, and are in regular use by the
leading stations where this equipment has given accurate,
convenient-to-use and trouble-free service.

The G-R Type 1932-A Distortion and Noise Meter meets
all of the F.C.C.’s requiremeants for measurements of this type
for both a-m and f-m services; the Type 1301-A Low-Distor-
tion Oscillator is the ideal companion unit for use with the
Type 1932-A. Both of tbese instruments are relay-rack
mounted and can be supplied in panel finishes to match most
existing installations.

TYPE 1932-A DISTORTION & NOISE METER

For measurements of sine-wave voliages, distortion and noise
throughout the audio range. Over-all pass-band of the volt-
meter circuit extends to 45,000 cycles, thus including all

*F.C.C. Rules and Regulations, Sections 3.254 and 3.46, as

amended

GENERAL RADIO COMPANY

Cambridge 39, Massachusetts
920 S. Michigan Ave., Chicago 5

[

[hsu) emcems  suea

folol

i e i i = 100, = B0 — 0B,

noise and distortion products contained in this range;
particularly the 3rd harmonic of a 15,000-cycle test is 1n-
cluded.

This instrument is continuously adjustable and can be set
to any frequency quickly since it has only one main wning
control plus a small trimmer. With it measurements can be
made on a-f distortion in radio transmirtters, line amplifiers,
speech amplifiers, speech input equipment to lines; noise
and hum levels of a-f amplifiers, wire lines to the transmitter,
remote pick-up lines and other station equipment.

Full-scale deflections on the large meter read distortions of
0.3, 1, 3, 10 or 30 per cent; range for carrier noise measure-
ments extends to 80 db below 100% modulation, or 80 db
below an a-f signal of zero dbm level. The a-f range is 50 to
15,000 cycles, fundamental, for distortion measurements
and 30 to 45,000 cycles for noise and hum.

Type 1932-A Distortion and Noise Meter: $575.00

TYPE 1301-A LOW-DISTORTION OSCILLATOR

Especially designed for rapid measurements, this highly-
stable oscillator has exceptionally low distortion. By means
of push buttons, 27 fixed frequencies between 20 and 15,000
cycles may be selected in logarithmic steps. Any frequency
between steps can be obtained by plugging in external re-
sistors. The distortion over the entire range will not exceed
the following percentages: with 5,000-ohm output, 0.1 %
from 40 to 7,500 cycles; 0.15 % at other frequencies. With
G00-ohm output 0.1 % from 40 to 7,500 cycles; 0.25 % from
20 to 40 cycles and 0.15 % above 7,500 cycles.

The oscillator is calibrated to within {114 % + 0.1 cycle);
the calibration is not affected by changes in load or plate
supply voltage; drift is less than 0.02 % per hour after a few
minutes operation. The operation of the oscillator is unaf-
fected by ordinary climatic changes.

Type 1301-A Low Distortion Qscillator: $395.00

1000 N. Seward §t., Los Angeles 38

TELE -TECH -
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ATV 2235

THE TESTED LEAD-IN LINE

® Since late in 1947 Anaconda ATV* 225 Shielded
Lead-In Lines™ have been in operation in various
sections of the United States.

Comparative results are now coriclusive. ATV 225
means no more weather interference, no more mois-
ture, or dirt troubles, no “snow,” no “'ghosts,” no re-
radiation from nearby installations, auro, truck or
airplane ignition.

in a word, pictures are clear and clean as never be-
fore. And because service call-backs are negligible,
(instead of ruinous) there’s more time for selling sets.
And there’s lots of replacement business on out-of-
date, unshielded lead-in lines . . . with scientific, time-
tested ATV 225. It's now generally available. Order
today,

Specifically, ATV 225 offers:

- High impedance —matches receiver input circuit.
. Extremely high signal to noise ratio.

. Llow attenuation —full signal strength.

W N~

. Stable performance and long life under all
weather conditions.

o

. Fire resizstant —meets Underwriters’ requirements.

6. Operates in conduit without change in electrical
properties,

A7

“Reg. U, 8, Fa Of.

ANACONDA suPrtent Applicd for,
from

mine to consumer

ANACONDA WIRE & CABLE COMPANY

25 BROADWAY, NEW YORK 4, N. Y.

TELE-TECH -« June, 1948
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BTC-TA Control Console—with fransmitter-contral
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YMIT Transmitter Control Console

Fits every plant=AM, FM, TV,
or any combination

HIS IS THE MOST FLEXIBLE and versatile control

console ever engineered for broadcast service. With
it you can handle audio mixing and transmitter switch-
ing operations in stations using RCA 3-, 5-, 10-, or
50-kw FM transmitters—or RCA 5-, 10-, or 50-kw AM
transmitters. And by simply adding units to this basic
console, you can also handle audio, video and trans-
mitter switching for any combination of transmitter
set-ups—starting with a single AM, FM, or TV trans-
mitter and going to two or more AM and/or FM
transmitters and a television transmitter.

The BTC-1A starts with the basic unit shown in the
picture at the left. It includes one r-f transmitter control
turret and one audio control turret—mounted on a
two-section desk having removable end-sections.

The rf contrel turrer contains all power conrtrol
switches and pilot lights for normal operation of the

possible with the BTC-1A console

transmitter; transmitter start; transmitter plate volrage;
overload reset; time delay by-pass; manual-automatic
control; day-night power switching; tower lights; and
a spare switch and pilot lamp. And there is mounting
space for three remote indicating meters.

The andio control turret includes: a standard VU meter
and range switch; an 8-position selector switch that
permits monitoring all important circuits, a monitor
gain control; and individual bridging pads that enable
you to equalize the level of the signal sources. Control
of six inputs . . . one microphone, a remote circuit or
oscillator, two lines, two turntables .. .is handled by
three high quality mixers and associated transfer keys.

. . °

Call your RCA Broadcast Sales Engineer for «// the
details. Or write Dept. 87F, RCA Engineering Prod-
ucts, Camden, N. J.

BROADCASY EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN,. N.J.

in Canada: RCA VICTOR Company Limited, Montreol

Typical console set-up for un RCA 5-kw television Iransmit-
ter, and one AM or FM fransmitler. From left to right: {1} TV
transmitter confrol; (2) picture monitor; (3) TV audio monifor;
(4) blank turiet; (5} AM or FM fransmitler conirol; (6} blonk -
turrel; and (7) AM or FM transmitter control,

De luxe sef-up for comhbined centrolized contro! . . . AM-FM and TV. Exfreme
left and right sections are the AM (or FM) tronsmitter controls. Each includes
a tronsmitter-control, audio-control, and blank wing furret. Center furret
controls (for RCA 5-kw TV transmitter) are, left to right: TV power, piciure
monitor, TV oudio, preview monitor, TV program switching. -

www americanradiohistory com


www.americanradiohistory.com

Teaching Surgery by Television!

Through the use of television medi-
cal smudents and visiting doctors
are as close to the operating field
as the surgeon himself.

COURTESY OF RADIO CORPORATION OF AMERICA

... and Mallory borrows the

surgeon’s rubber gloves for exacting manufacturing

There are more rubber gloves in this picture than you can see. They are worn by
Mallory craftsmen in assembling the Mallory P Capacitor. Thus no human hand*
touches any vital part during processing and assembly.

Mallory knows there can be no compromise with quality—in television. New standards
are essential for long life, dependability and trouble-free operation. The “rubber glove”
technique is typical of Mallory’s exacting standards.

Mallory FP Capacitors are accustomed to severe service—have been operating at 85° C.
for years. Even though this extreme temperature may not be apparent in your
particular model, it’s good to know that Mallory gives you an extra margin of safety.
So make it Mallory and be safe.

FP is the type designation of the Mallory developed electrolytic *The chlorides present in perspiration cause
capacitor having the characteristic design pictured. Adopted as destructive corrosion which shortens the capac-
standard by RMA, it is fumous for dependable performance. itor’s life in the field.
s SERVING INDUSTRY WITH
P.R. A LORY & CO.Inc. | Capacitors Rectifiers
: : Contacts Switches
' _ Controls Vibrators
Power Supplies
e e Resistance Welding Materials

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

10 TELE-TECH * June, 1949
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compal'i songs

indicate this is the world’s
finest recorder of its type

=000 A 2

NEW PRESTO

Portahle Tape Recorder 900-P

O O

I

I

MANY OUTSTANDING FEATURES:

® Three separate heads for superior performance
{and for monitoring dircet from tape). One head each
to erase, record and play back.

® 3 microphone channels with master gain control
in recording amplifier.

® Weston type 30 V.U. meter with illuminated dial
to indicate recording level, playback output level,
bias current and erase current.

Complete in two easily portable cases —
one containing the recorder, the other ® 2_speed, single motor drive system. Toggle switch to

PR . T - . - 4 =17 23
the amplifving equipment. change tape speeds from 742" to 157 per second.

Don’t choose your tape recorder untll you see the new
Presto Porrable Tape Recorder. Write for complete
details today.

Write today to be put on our mailing list for “The
Presto Recorder,” new house organ of practical ideas
for anyone 1n the recording and broadcasting field.
RECORDING CCRPORATION Mailing Address: P. O. Box 500, Huckensack, N, J.
Paramus, New Jersey In Canada: WALTER P. DOWNS, Ltd., Dominion Sguare Buiiding, Montreal

WORLD'S LARCGEST VANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS

TELE-TECH - June, 1949 11
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TELE-TIPS

CITIZENS RADIO regulations go
into effect this month, and the FCC
points out that besides communication
uses on farms, construction jobs and
in times of emergency or wireline

destruction, the Citizens Radio chan-
nels can also be used for garage-door
and gate openers, model airplane con-
trol and sign switching. The latter
uses must be intermittent so as not to
interfere with communication in the

460-470 MC band.

RADAR & FISH—Radar, first de-
veloped to save men and cargoes, is
now operating on the high seas of the
Pacific to save fish. Intent on con-
servation of marine life from sardines
to sharks, the California Fish and
Game Ccmmission’'s newest patrol
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boat, the 83-foot Albacore, has been
equipped with GE's “packaged unit”
radar set and is now patrolling the
waters of northern California from
Morro Bay to the Oregon line,

TV SETS INCLUDE FM—already
by nearly 50%. Thus out of 250 cur-
rent TV models, 115 will receive FM.
DuMont, Stromberg-Carlson, Cresley
Howard and Garod include FM in all
their models. And Admiral, Andrea,
Ansley, Farnsworth, Freed, Magna-
vox, Sparton, U. S. Television, West-
inghouse and Zenith include FM in
more than half their current models,
according to FMA president, Bill
Ware.

JACKING UP TV—Ten years ago
manufacturers of home receivers
were announcing that their instru-
ments were “Equipped for Television”
(?) because an additional audio in-
put jack had been included on the
rear apron of the chassis, Oddly
enough, today only three manufac-
turers are providing phono input jacks
on their television receivers, and se
far no one has extra provisions for
FM or AM tuners.

BC LISTENING REPORTS—Along
the line of last month’s CBS IAMS
article, Sindlinger & Co., in Philadel-
phia, are applying locally similar
eguipment called Radox, which a
group of Chicago business men has
decided to back. One of these in-
vestors is Ralph Bard, ex-Asst. Sec-
retary of the Navy. Radox now has
about 200 homes in Philadelphia
wired so that the programs listened
to are recorded every 2 minutes in a
central station. Results very reveal-
ing. Advertisers and broadcasters
will find this info of great value.

REEL EXASPERATION—One ex-
asperated user of home tape recorder
equipment reports that most of his
troubles are encountered in trying to
thread tape onto new reels. Why, he
asks, don’t tape manufacturers follow
the lead of typewriter ribbon manu-
facturers and rivet little hocks at each
end of the tape that would engage in
the reels? Why not indeed?

“DADDY, WHAT A BIG TUBE!"—
Already a television generation is
growing up that knows no movies.
John Meagher of RCA, Camden, has
had television sets in his home for
many years, and his six-year-old son
had never been to a movie until re-
cently, when he made his first visit to
the cinema. “O Daddy,” he gasped,
“isn't that a tremendous television
tube!”
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~ STACKPOLE - [RON CORES!

The rapid increase in the use of molded
iron cores throughout electronic engineering has
resulted in large part from Stackpole engineering
that has made new and improved types available
at attractive prices. In addition to dozens of
standard broadcast, permeability tuning and
high frequency types, Stackpole offers numerous
others, a few of which are illustrated below.

WRITE FOR STACKPOLE ELECTRONIC COMPONENTS CATALOG RC-7

{ SIDE MOLDED

Extra density of pressure extends evenly
the entire length of the core. Resulting
uniforin permeability makes Stackpole
Side-Molded Cores outstandingly supe-
rior for tuning applications. Broadcast
band and short-wave types available.

CHOKE COIL CORES 4

Tdeal for audio, ‘“‘hash,” r-f chokes and
others. Reduce coil dimensions and in-
crease “Q.” Insulated leads connect to coil
and permit peint-to-point wiring. Fre-
quency ranges from 100 cycles to 175
megacycles,

TRANSFORMER CORES -

tor filter coils in carrier frequency equipment.

Assure constant inductance over a given
frequency range. Widely used where con-
stant inductance, limited only by prede-
termined saturation point of core, is needed
for various currents.

HIGH-RESISTIVITY CORES

Made of a special material showing re-
sistance of practically infinity. Reduce
leakage currents and noise troubles, mini-
mize voltage breakdown possibilities be-
tween coils and core; and, where cup cores
are used, eliminate heavily insulated lead-
in wires.

4 sLEEVE CORES

By permitting use of smaller cans of
less crilical and less costly materials,
these cores assure a high order of
tuning efficiency in greatly reduced
size. In some instances, it may not
even be necessary to use cans,

‘A‘",mw‘*:_
{ TELEVISION CORES CUP CORES }
~ From horizontal deflection These unique, self-
and flyback transformer shielding units are
cores to I.F. and other available in a wide
types, Stackpole offers a range of shapes and sizes and
complete line. The types are finding steadily increasing
illustrated here assure re- use throughout modern elec-
markably uniform results, tronics. Can be mounted close
save on assembly costs. to chassis or other metal parts.

ELECTRONIC COMPONENTS DIVISION

STACKPOLE CARBON COMPANY, St. Marys, Pa.
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AER COM

ALL-WEATHER TRANSMITTERS
USE

ADLAKE
RELAYS

For dependable service

at ANY temperature!

The Adlake Mercury plunger Type Relay, with its --200°
—38.8° temperature range, is naturally suited to power con-
trol and time delay in Aerocom’s new VH-200 all-weather
radiotelephone transmitter. Aerocom demands depend-
ability, and dependability in relays means Adlake.

The mercury-to-mercury contacts in Adlake Relays
completely eliminate failures caused by low contact pres-
sure, contact burning, pitting, and sticking—and the in-
herent high surface tension of mercury gives an ideal snap
action to the contacts.

In addition, Adlake Relays bring these advantages to
any relay job:

® Hermetically sedaled contact mechanism, impervious
to dust, dirt, and moisture.

® Silent and chatterless operation, producing high-fidelity
modulation with a low noise level.

® Adlake armor design, which protects relays against
outside vibration or impact.

Whatever your relay needs, there’s an Adlake Relay to do
the job. You’ll want to see our free illustrated folder for
full details. Write for it today: The Adams & Westlake
Company, 1117 N. Michigan, Elkhart, Indiana.

e Adams & Westlake <omeans

Established 1857 «+ ELKHART, INDIANA + New York +« Chicage

Manufacturers of Adlake Hermetically Sealed Mer-
. w cury Relays for Timing, Load and Control Circuits

www americanradiohistorv com

ABOVE-—Rear view of Aerocom’s Model 12GLX-2A,
showing instaliation of Adlake Relays. Relays are
{from left to right] Model 1200-87-5, Model
1200-87-3, Madel 1040-87-1BP, and Model
1040-85-3,

BELOW —The new Aerocom VH-2Q0, all-weather
transmitter,
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MODEL TS—Extremely compact 2 pole, shaded pole motor
ideally designed for use in record changers and all types of
portable phonographs and radio-phonograph combirations.

i

with this revolutionary New Q} PHONOMOTOR!

Here itis ... General Industries’ newest devel-

opment in phonomotors . . . a dependable,
single-powered unit for z/l three types of rec-
ords—78 RPM, 33% RPM and 45 RPM.

Speed shifting is accomplished by means of an
external shift lever which ingeniously positions
various spindles in contact with the idler wheel.
At 78 RPM, the rotor shaft is in direct contact
with the idler wheel. For the slower speeds, the

TELE-TECH ¢ TJune, 1948

rotor shaft is automatically disengaged and one
of two secondary spindles is moved inio con-
tact with the idler wheel to produce the desired
speed. Both secondary spindles are driven from
the rotor shaft by specially compounded oil-
resistant Neoprene belts.

For additional information—specifications,
blueprints and quotations —write, wire or

phone rnday.

)@ The GENERAL INDUSTRIES Co.

DEPARTMENTL ¢ ELYRIA, OHIO
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A HANDY LITTLE GADGET

WE THINK YOU’LL LIKE :

RS

...Write for yours today

This Sprague Capacitor Indicator comes in mighty handy
to engineers, designers or anyone else who works with
capacitors. Fits the pocket. With it you can quickly con-
vert the capacitor color code to capacitance, tolerance
and voltage values; determine the availability of re-
quired capacitor types in the proper physical sizes, and
read part numbers direct without crossreference ordelay.

Write on company stationery for your Indicator to-

day. We'll send it promptly—with our compliments.

Capacitors
e L . *Koolohm Resistors
F l O N E E R s 0 F *Tiademark Reg U5 Pat DR
e e

ELECTRIC AND ELECTRONIC PROGRESS

SPRAGUE PHENOLIC MOLDED TUBULARS

' '| The most important paper dielectric capacitor

development since the war.

Smaller than conventional paper tubulars—highly heat- /
and moisture-resistant—non-inflammable —rugged
—vibration-resistant-—conservatively rated for —40°C.
to +85°C. operation.

Wrife for Sprague Bulletin 210A. Samples on request
to quantity users.

SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS

16 TELE-TECH -+ June. 1949
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Sylvania Rocket Tubes are especially de-
signed for efficient operation at ultra-
high frequencies. Whether you need
amplifiers, or cw or pulsed oscillators,
for operation at frequencies of
250 or 3300 me, you’ll find the types you
need in Sylvania’s line of Rocket Tubes.
The stretched, parallel-wire grid
construction of these Sylvania tubes
eliminates buckling — results in stable,
uniform operation. Unique cathode design
minimizes mechanical and electrical
discontinuities in catlhiode structure.

Bulletin gives

characteristics, ratings
and applications. Mail
coupon for your copy.

n

Sylvania Electric Products Inc.
Elactrornics Division, Dept. E-3104

=

Disc-seal construction gives low inductance. . 500 Fifth Avenue, New York 18, N, Y.
Dt_as.lgn permits continuous tuning over . Gentlemen: ]
wide frequency ranges, ] Please send me your bulletin, “Sylvania Rocket H
h Tubes.” I am also interesied in receiving literature o
! on your other products in the fields of: 4
™Y B [0 Communications, Television and Industrial i
J n Electronics i
L 1 O Redioactivity  [] Radar and Microwaves [
£ .1 L o - ) Y- Y P i
{ ! O Home Address.......oovveeinineieainanennnns . i
J 4 City...oovune, e, State.....oueyinen :
i 8
LTS e N B
ELECTRONIC DEYICES; RARIO TUBES; CATHODE RAY TUBES; PROTOLAMPS; i o
FLOORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS g Position...oooi -1
ﬁll:llm:un:ﬂﬂurl‘nu#muanaua-a-d
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Follow rhe Leaders to

L4

Today, ever increasing demands _A]BES

for the famous Eimac triodes keep ' ThePowet for R-F
assembly- lines producing record-

breaking quantities e ;

Many years of reliable service in many types of application
EIMAC have established the Eimac 450T as the standout triode in its
TYPE 450TH power class.

Recent technical achievements make the 450T a still better
tube. Adoption of the Pyrovac plate and a non-emitting grid
have amplified this already rugged tube’s ability to “take it."”
Life expectancy and overload handling qualities have been
increased multifold.

Comprehensive technical data on the Eimac 450T are
immediately available . . . write direct.

EIMAC TYPE 450TH
ELECTRICAL CHARACTERISTICS
Filament: Thoriated tungsten

Voltage - - - - - - - - 7.5 volts

Current - - - - - - - - 12.0 amperes
Amplification Factor [Average} - - - - - - - 38
Direct Interelectrode Capacitances (Average}

Grid-plate - - - - - - - - - 5.0 pufd.

Grid-filament - - - - - - - . 8.8 uufd.

Plate-filament - - - - - - - - 0.8 pufd.
Transconductance [l,=500 ma., E, = 4000v.) - - 6650 umhos

MAXIMUM RATINGS
Radio Frequency Power Amplifier and Oscillator
Class-C Telegraphy {Key-down conditions, | tube}
Frequencies below 40 Mec.

D-C Plate Voltage - - - - - - 6000 Max. Volts
D-C Plate Current - - - - - - 600 Max. Ma.
Plate Dissipation - - - - - - - 450 Max. Watts
Grid Dissipation - - - . - - - 65 Max. Watts
| EITEL-McCULLOUGH, INC.
oy 728 San Mateo Ave., San Bruno, California

Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California

18 TELE-TECH -+ June, 1949
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Mot
l':!"qml_l‘.luuié!ulib-

transformers
' Fluorescent la
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CAPACITORS

Silicone=Sealed
for Life!

GENERAL &3 ELECTRIC

= maaueanal

~ Stroboscopic
“mmnt T
Television - : ‘
Dust precipitators

] ﬁﬂﬁ;.ﬁ mit.il';-
Radar ’
Electronic equipment
Communication

systems Radio inferferonce
Capacitor discharge “?":m._“h.'? e
~ welding Impulse generators

'AND MANY OTHER APPLICATIONS

www americanradiohistorv com

Silicone—the amazing new synthetic—
made headlines when General Electric
brought it out during the war. It’s news
again today—for G.E. has now made
Silicone bushings and gaskets a standard
feature of all its specialty capacitors up
through 5000 volts.

This means that your new G-E capacitor
is sealed positively, permanently—for max-
imum life. For Silicone seals by compres-
sion alone, without the use of contaminat-
ing adhesives. It will never shrink, loosen
or pull away—it remains elastic at any
operating temperature a capacitor will
ever meet, Moreover, it is impervious to
oils, alkalies and acids, and its dielectric
strength is permanently high.

This exclusive G-E feature—with the
use of highest grade materials, with strictest
quality control and individual testing—
make General Electric capacitors finer and
more dependable than ever before. Appara-
tus Dept., General Electric Company,
Schenectady 5, N. Y.

|

|

|
Silicone bushings used j Silicone bushings and
with capacitors 660-v a-¢, | plastic  eups used with

capacitors §60-v a-c, or
1500-v d-c and lower.

or 1500-v d-c and lower,

———— S S S — — — — e s — -

Silicone gaskets and plas-
fic stand-offs used with
capacitors rated 2000-v
d-c and lower,

Silicone gaskets ond por-
celain  stand-offs  used
with capacitars rated
2500-v to 5000-v d-c.

el L T N ——
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Above is a coaxtal crreur!
erystal in its glass enclosure.
At right the erysial is shown,
314 times actual size, with
connecling wires soldered in
position. Weights on wires
reflect energy back into crys-
tal, so eut losses.

20

;

How would you solder a wire to a
crystal? This must be done for most
of those waler-thin plates of quartz
used 1n electrical circuits. They play
a big part in the myriad-channel tele-
phone systemn that utilizes coaxial
cables.

This is how Bell Laboratories sci-
entists solved the problem: A spot of
paste containing silver is deposited on
the crystal and bonded to it by oven
heat. The crystal is then vapor-plated
with a thin layer of silver. Then a fine
wire is soldered to the spot by a con-
centrated blast of hot air. The result

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

www americanradiohistorv com

ateway

is a rugged electrical connection to
the surface of the crystal which does
not mnterfere with its vibrations.
Sealed in glass tubes, the crystals
are precise and reliable performers in
the telephone system. Each is a crvstal
gate to a voiceway, separating jour
conversation [rom the hundreds of
others which may be using a pair of
coaxial conductors, at the same timc.
This spot of paste, this tiny wire,
this pufl of air are among the tremen-
dous trifies which concern Bell Teie-
phone Laboratories in finding new
ways to improve your telephone service.

TELE-TECH <« June, 1949
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EIDESTEGH,

TELEVISION e TELECOMMUNICATIONS ® RADIO

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

LITTLE PLANTS MUST HELP—The new bombers
being ordered by the Air Force cost about one million
dollars apiece; and from 40 to 50% of this cost goes into
radio, radar and electronic equipment.

Air Force officials report that they can find plenty of
manufacturing plants ready to make the planes, the
propellers and the engines. But when it comes to the
radio-electronic equipment, available plant capacity i=
far short of the huge output that will be needed when
the air program gets into full swing.

THE LESSON OF 1943-45—Just as during the past
war, we needed to turn to small plants and manufactur-
ing groups scattered all over the nation, so we shall
now need to enlist smaller radio groups and laboratories
to help in the vast air equipment program. But these
“litlle businesses” need experimental contracts in ad-
vance to teach them how to handle Government work.
And they need financial aid and elimination of the red
tape that now makes it almost impossible for the little
fellow to take on Government work, with its endless
guarantees, inspections, material and iabor require-
ments, and slow pay.

FINANCIAL MOBILIZATION BOTTLENECK— To
supply electronic equipment needed in case of a war
emergency we have only about half the required
capacity in all our big plants. But hundreds of small
electronic producers scattered all over the U. S. could be
mobilized to make up the balance. These smaller com-
panies should be given practice contracts right now.

But most such small groups cannot afford to take on
military assignments and then wait months for pay-
ment. They need financial help lo buy supplies and
equipment. Local banks ask 6% and require personal
endorsements of notes by the principals,—a hazard to
families and homes.

All this points to the urgent military need for simple
government financing of these vital small electronic

plants. At a time when we are sending $570,000 per
hour to Europe., some way should be found to meet the
small financial needs of electronic plants whose output
may turn ihe future tide of victory.

UNFREEZE IN SEPTEMBER?—August or September
seem best bets for FCC’s withdrawal of the TV
freeze which has been holding up all station planning
and construction. Delays in completing the Ad Hoc
Committee’s report have accounted for much of this
hold-up. Endless squabbles concerning theory, data,
conclusions, ete. coupled with time-consuming discus~
sions that led nowhere. have drawn out from weeks to
months the period for preparstion of this report.

Meanwhile, Senator Johnson, in his blast at the FCC
thinks the result of the Committee's report will show
an engineering basis for the conclusion that the present
VHF allocation for TV was especially arranged for the
benefit of the radio monopolies,—unfair as this may be.
But as to final date for lifting the freeze, we hazard no
more guesses. It's just a matler of wait and see!

AM UNCERTAINTIES—The NAB Convention left a
lot of AM broadcasters feeling pretty doubtful about
the future of “radio”. The present mix-up we are in
regarding getting more TV stations on the air, plus the
uncertainties surrounding the use of the uh frequencies
for TV, prevents anyone from charting a clear course for
TV enterprises; hence we live on a sort of day-to-day
schedule that is highly unsatisfactory to the forward-
looking planner.

The FCC needs more efficient personnz]l in all de-
partments, From the viewpoint of the engineer, the
thing that seems to loom menacingly on the TV alloca-
tion horizon is the possible entrance of political pressure
into the technical allocation problem. This will upset
any plan based on good engineering. It is pressure of this
type that may lose to the rural listener all the ad-
vantages of clear channels for AM.

TELEVISION TODAY — By Wayne Coy, Chairman FCC

"We have some 60 TV stations on the air in more than 30 cities, covering areas containing 40 per cent of the population
of this country. Sixty more stations are under construction. More than 300 applications are pending. In another six or
seven years we may have between 800 and 1000 stations. More than 1,500,000 sets have been produced. In two yeors
from now that figure should go up to 6,000,000 and at the end of five years it is estimated that 18,000,000 sets will have

been produced.”

TELE-TECH + June, 1949
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N the early days of World War

I1, both the Army and the Navy
recognized the need for reducing
the vast number of different styles
and types of components used iIn
radio, radar and related equipments.
There were hundreds of parts hav-
ing identical electrical wvalues and
characteristics and designed to per-
form the same function, but they
were not physically interchange-

STANDARDIZATION

By Col. LOUIS J. TATOM, USA and Capt. HENRY E. BERNSTEIN, USN

Co-Directors—Armed Services Electro Standards Agency, Ft. Meumouth, N, J.

able. Some of them were of poor
qguality and were unsatisfactory for
military applications. Accordingly,
separate organizations were formed
by the Signal Corps of the Army
and the Bureau of Ships of the
Navy to effect standardization with-
in these individual services.

The necessity for joint coopera-
tion In the standardization program
scon became apparent and in De-
cember of 1943 the “Army-Navy
Electronic Standards Agency” was
established for this purpose. Con-
currently the standardization of
electronic parts extended to other

Prize example of standardization. . Three smell crystal holders at top of photograph
replace 350 non-standard holders used by various armed services during the war

22
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pbranches of the Army and bureaus
of the Navy, with coordination be-
ing effected by the single joint or-
ganization. This Agency was a
smoothly working “merger’ activity
long before service “unification®
was written into the National Se-
curity Act of 1947.

In February, 1949, a new charter
was signed by the assistant secre-
taries of the three departments of
the National Military Establishment,
outlining the functions of this or-
ganization and redesignating it as
the Armed Services Electro Stand-
ards Agency. This Agency, referred
10 as ASESA as a matter of con-
venience, is staffed by personnel
from the three departments—the
Army Signal Corps, the Navy Bu-
reau of Ships, and the Air Force
Air Materiel Command—actually
working side by side on joint proj-
ects of common interest.

Employing 126 persons, the Agen-
cy now occupies five buildings just
outside the main area of Fort Mon-
mouth, N. J., near the Signal Corps
Engineering Laboratories. On be-
half of the Agency, we exfend a
cordial invitation to sales and tech-
nical representatives of radio-
electronic manufacturers to visit the
establishment at any time and to
see for themselves how its work
affects almost everyone in the in-
dustry.

Military electronic equipment,
like all other egquipment intended
for military use, must be built to
“stand the gaff”. It must be able to
operate under a wide variety of
conditions and to withstand severe
shocks and vibration as well as ex-
tremes of temperature and humid-
ity. At the same time, this tough
equipment must be made as small

Some Reforms of the ASESA

Adopted 3 crystal holders to re-
place 350 different holders former-
ly used . .. Reduced 37,000 types
of indicating instruments to 3,700
standard types . . . Reduced 10,000
different sizes and shapes of trans-
former cases to 22 standard sizes

TELE-TECH * June, 1949
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in The Armed Forces -

and light as possible. The compo-
nent parts, or the bits and pieces,
that go to make up this equipment
must individually meet the military
requirements of the end items for
ruggedness and dependability.

The Research and Development
Board Electronics Committee', act-
ing through its Components Panel,
coordinates research and develop-
ment work on electronic components
in the various government labora-
tories, in universities and in indus-
try. The sole purpose of this work
is to improve the quality and de-
pendability of components for mili-
tary electronic equipment. Strong
emphasis is placed on miniaturiza-
tion and unit packaging of whole
subassemblies. The result of this
research and development work is
passed on to ASESA where 1t is in-
corporated in all new and revised
specifications for standard compo-
nents.

Since the electronics industry ul-
t{imately has to make these com-
ponents for government use, close
coordination with industry is nec-
essary so that the specifications will
be practical and feasible in manu-
facture. Members of the Standards
Agency meet frequently with vari-
ous members and committees of in-
dustry and the Radic Manufactur-
ers Association to collaborate on the
preparation of all new “JAN"
(Joint Army-Air-Navy) specifica~
tions for standard components. In-
dustry is cooperating wholehearted-
ly with this program, and is bene-
fiting directly from the advances
being made in the science of elec-
tronics and the resulting improve-

JAN-R.26, Style BRW-.35, standard resistor
{arrow) replaces 33 non-standard types below

A m-t g
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Capt, H. E, Bernstein (left) and Col. L. I. Tatom, co-directors of ASESA,

ments in the various components.

When a new or revised specifica-
tion is completed and concurred in
by the interested services, it is
processed through the Munitions
Board Standards Agency and issued
to the services as a National Mili-
tary Establishment (NME) docu-
ment, though it is still designated
as a JAN specification.

In addition to responsibility for
the preparation of Jan specifications
for standard components, ASESA
also has the very important re-
sponsibility of designated approved
sources of supply for each one of
these parts. When a JAN specifica-
tion is issued, appropriate manufac-
turers are invited to submit samples
of their products made under this
specification, for qualification test-
ing and approval. This testing work
ic done for ASESA by the Signal
Corps Engineering Laboratories,
Fort Monmouth, N, J., and the Navy
Material Laboratory, Broocklyn
Navy Yard, N. Y. When an item is
found to meet the specifications, a
qualification approval certificate is
issued by ASESA to the manufac-
turer of that item, designating him
as an approved source of supply.
This information is then given to
all procurement and contracting of-
ficers of the Army, the Navy and
the Air Force.

It is axiomatic that the value of
any standard depends upon the ex-
tent of its use. Each JAN specifica-
tion contains a clause making it

www americanradiohistorv com

ASESA [

AJoint Agenc
of lhég Y
Armed Forces
engaged in preparation
0
STANDARDS

or
Electronic & Elecirical
~components

ARMED SERVICES
ELECTRO STANDARDS

\ AGENCY J

Standard JAN
fixed capacitor in Capt. Bernstein's hand replaces other six non-standard types shown.

encumbent upon all procurement
and contracting officers to purchase
only these standard JAN compo-
nents for maintenance stock and to
specify JAN components in all new
electronic equipment. A complete
list of approved suppliers who have
proven their ability to manufacture -
these standard parts is prepared pe-
riodically by ASESA and published
in the Joint Army-Navy-Air Force
Qualified Products List. This pro-
vides procurement officers and
manufacturers with ready informa-
tion as to where these standard
parts may be procured, and insures
(Continued on page 56)

Equipmeni made to JAN specifications stand
up! Meler in fish lank was submerged in
January 1948 and is still working perfectly
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New FCC Mobile Frequency

Six major service categories involved in latest FCC order revising cur-

rent operating requlations and frequency assignments, effective July 1

Anew set of rules and frequency allocations for
mobile radio and other varied specialized non-

Na, Channels

Class of Naoture of l& Fre,s\sc.)

. . Band—MC Service Station Service Allac. (
broadcast services has been issued by the FCC and will —
become effective on July 1, 1949. This action affects Public safety o 128]3]' o5
the six existing major service categories as follows: i

33-34 Land mabile Base. Public safety 3 )
1. Experimental General Mobile Radio, by incorporating it into three (5,6) Lond mobile (33.02-33.10)
new classes of setvice, namely, Land Transportation Radio Services, ;
Domestic Public Mobile Radio Service, and [udustrial Radio Industrial 7
Services. {33.14-33.38)
2. Emergency Radio Service, by substituting for it rules governing a .
new category to be known as Public Safety Radio Services. | Public safety 15 .
3. Miscellaneous Radio Service (the present Part 11 of the Commis- | (33.42-33.98)
sion’s Rules and Regulations) by substituting for it a new category .
to be known as Industrial Radic Services. 35.00-35.04 |Land mobile Base. Indusirial (35.02)
4. Utility Radio Service, present Part 17, by canceliing it and trans- (5, 6) Land mobile
ferring Power Utility and Petroleum Pipeline starions to the new i .
Industrial Services and Transit Ultility to the new Land Transporta- 35.04-35.20 |Maritime mobile | Coost, Shig, Ind\{s]ncxl; 4
tion Radio Services. (5, 6) Land mabile Base, Maritime
5. The Railroad Radio Service, present Part 16, by cancelling it and Land mobile Mabile
transferring it to the new Land Transportation Radio Services. R . R
6. Maritime Mobile Service, by assigning to it twelve frequencies with 35.2-36.0 Land mabile ‘I Base, Domestic public 20
100 KC separation between adjacent frequencies in the 152-162 MC (5, 6} i Land mabile Land Transpor.
band. One of these frequencies (156.80 MC) was agreed upon at ) i .
the 1947 Atlantic City International Radio Conference as an inter- 37-38 Land mobile Base, . Public safety 11
national maritime calling frequency for the VHF band. This new (5. 6) Land mobile (37.02.37.42)
allocaéion compares with lhj present total of nine frequencies with Industrial n
o i1 tween adj. “fes. ndu
60 KC separation between adjacent frequencies | | (37.48.37.86)
The latest frequency allocations are charted below. ' public safot 4
| ublic safety
(Footnotes for numbers in parenthesis shown on page 62) (37.90-37.98}
39-40 Land mobile Base. Public safety 25
(3. 6} | Land mabile (39.02-39.98)
No. Chonnels |
& Freqgs. 42-44 , Land mobile Base, Public safety 24
Class of Nature of Alloc. (MC) (5, 6) Lond mabile (42.02-47.94;
Band—MC Service Stotion Service
; s Fixed () — - —— —_ Industrial 42.98
75-1. ixe
Mobile (1) 43.0-43.2 Moritime mabile | Caast, Ship, industrial 5
Radie location (2) (5,6)  |Land mobile Base. Maritime Mobile| (43.02-43.18)
Land mabile
1.8-2.0 Radio- Laran Loran
navigation (4) 43.2-44 |Land maobile Base, Domesiic public; 20
(5,60 | Land mobile Lard transport. | (43,22-43.98)
25.01-25.33 | Land mabile Base. Indusirial 16
15, 6) Land mobile (25.02-25.32) 44‘59 Land mobile Bose, Land transport. 15
(5, 6) Land mobile (44.02-44.58}
25.85-26.10 |Broaudcasiing International Public safety 77
(5) Broadcasting ' {44,62-47 .66)
Industriol 58
26.10-26.48 | Land mobile Base. Remote pickup 19 (47.70-49.98)
(5, 4) Land mobile broadcast — {26.10-25.48) .
base, mobile 54-72 Broadcasting TY Broadcas) Channels 2, 3, 4 3
{5} (55.25-71.75)
26.95-26.96 | Fixed Fixed International (26.955)
(5} fixe 72.0-76.0 Fixed (9, 10) Operatianal Cperational 50
Public {5) fixed fixed (72.02.74.58)
26.96-27.23 Industrial. (27.12) 72.0-76.0 Fixed (?, 10} Operational Operational 15
@) scientifie, (5) fixed fixed (75.42-75.98)
medical equip.
avie 76-88 | Broadcosting TY Broadcast Chonnels 5, 6 2
27.23-27 .28 Fixed Fixed, Land, {5) (77.25-87.75)
(5.7) mobile Mobile
88-108 Braadcasting Fm-Broadcast FM Channels 100
27.28-27 54 |Land mobile Base, Industriol 13 (5} 201-300 (88.1-107.9)
(5, 6) Land mobile (27 .29-27 53)
108-118 Aeronautical Radio- Localizer 39
iRadio- navigotion (10B.1-111.9)
29.7.29.8 Land mobile Bose, Industricl 5 Ichigaﬁon land
(5, 6} Land mabile (29.71-29.7%) Omni dir. ronge 59
Radio range (M2.1-1m7.9
29.8-29.89 Fixed Fixed Internolional B
{5 public, 129.81-29.88) 118-132 | Aeronoutical Aeronauticol, Airdrome 33
Aeronautical— (m mobile Aircraft Contral (118.1-121.31
Fixed
Aeronavuticol {121.5)
29.91-30.0 Fixed Fixed [ntermationol 8 mabile
(5) public, (29.92-29.99)
Aeronautical— Aeranautical 2
Fixed utility — (121.7121.9;
lond, mabile
30.56-32.0 Land mabile Base. Industrial 2 Private oircraft 5
(5, 6} Land mobile (30.58-30.42) (122.1-122.9)
Flight test;
Industrial; 5 Flying scheool (123.1-123.5Y
Lond (30.66-30.82) Aeronouticol 42
Transpartation mobile (123.7-131.9y
Land 8
| Transpartation; |(30.86-31.14) 152-156.25 Land mebile Base, Demestic public 3
| __IPublic safety (5, 6) Land mobile (152.03-152.21°
24
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ocations for Non-Broadcast Services

i - .
| t ]Na. Channels No. Channels
N . Class af ! Noture of | & Fregs. y . Class of Nature of & Fregs.
and—MC Service o Station J Service : Alloe (MQ) Band—MC Service Statian Service Alloc. (MC)
Land transport. | 4 1300-1365 Aeronautical Surveillance
| ] |'152.27.152.45) (28, 29} |radio- radar (Pulsed
‘Domesnc public 6 navigatien emission only)
! (152.51-152.81) 1365
-1660 Aeranauticol Radio-
Industrial (12) ! 9 (28, 29) rclc;io- vree nggilgaﬁon
i(152.87-153.35) navigetion {incl. altimeter)
Industrial 6 '
(153.41-153.71) 1660-1700 Meteoralogical Radi
Public safery 12 (28,29) |aids (Rodio oclio sonde (16302
(153.77-154.43) saonde
Industrial . 2 :
| _ 1154.49-154.57) 1850-1990 Fixed International
Public safety (]54267 ; (5, 24) Control;
.65-156.21) Operational
156.25-157_45|Maritime Coast, Ship Moritime (156.3) ‘ Fixed
5] mobile mohile (13, 14) ]990@)”0 fixed, Mobile TV pickup;
,TV-STL (30)
Maritime z {
[mobile (33) (156.4-156.5) 2110-2200  |Fixed tInternationol |
Mull;irim(e ‘{156.6] (5, 24) ‘ Candrol; !
mobile (13, 15) Operotional !
Maritime (156.7) Fixed
mobile (13} ‘ | |
Maritime {156.8) 2450 i i Industrial,
mebile (16) , 5 | sclentific, |
aritime [ i !
mobile (13} 1(156.9-157.1) Z“J'ﬁ';f:"en. ' ’
157.45-181.85{| ynd mobile 8ase Land |
(5, &) mobile Land transport. | 4
1{157.53-157.71) | 2450-2500  |Fixed,
‘ Domestic public| 6 (5) Mobile (31)
(157.77.158.07)
| Industrial 6 2500-2700 Fixed International
] . |(158.13-158.43) (5, 24) iCentrol;
Domestic public 4 {Operotianal J
(158.49-158 .67) Fixed )
Public safety 13
{158.73-159.45
Land tronsport. | 39 ! 2700-2900 Aeranauticol
a7n (159.51-161.79} Rodio-
navigation;
161.85-162.00| Morisime Coast Coost (13, 18) 1(161.90} Melecrological
(5,19} |mobile Coast (13} (162.00) aids
173.2-173.4  |Fixed. Base, Fixed,  |Industrial 4 2900-3246  (Radio- I ' 1
i5,20) |Lond mohile  |Land mobile (173.225.173.375] (2) Inovigatian |
174-216 Broadcasiing TV Broadcusi Chonnels 7, 8, 7 3246-3266 Rud!o- . Racon Racan (3256]
(5) 9.10,11, 12,13 ((175.25.215.75) navigaltion !
3266-3300  |Rgdio- ‘
328.6-335.4  |Aeronautical Radia- Glide path (32) novigotion
Novigation navigalion
land ! ‘
400-406 Meleorologicul Radio sonde | 3500-3700 Mobile Lond: |
Aids | (3) Mobile (Except
TV Pickup)
450-460 Land mobile Bose Remote pick |
[ . pickup 20 3700-4200 i i
(5, 8 ‘ Land mobile broadeast — 1450 05-451 95) I Fixed E;’;‘:ﬂm""" carrier !
i base. mobile |
’ Land transport. (452‘%%-453-95\ 4200-4400 AedrPnCIUﬁch( Altimeter
Publie safety 20 recio- 4
| (454.05-455.95) neviaahan |
Industrial i 20 5000-5250 gedrioor:ouricol ' ;
| | (456.05-457.95) navigotion i ‘
! Domestic public 20 5250-5440  |Radia- \
|1 ‘ (458.05-459.95) {32) navigation
460-470 |Fixed, ixed it i
5] [ Mabile lf/::;illelund \Citizen rodic | 5440-5460 Radic- Rocon Rocon (5450
70475 | g ! navigation
470-4 Broadcasting Facsimile .
{5) Broadcasting 5460-5650 Rodio-
{32) navigotian
475509 Braadcasting Broadcasting
500.3(;? Broodcosting TV Broodcasting : | medical ' .
equipmen
890-940 Broadcasting, iriol R 5925-6425 {Fixed Comman corrier
(5,24) |Fixed enine ) fixed
medical .
equipment ; 6425-@?75 Mabile Loni;:ii E
| Mobile (Except
$40-952 Fixed FM Broadcast | | V Pickops
(5. 24) STL (25) }
. . : 6575-6875 |Fixed International
952960 Fixed International it (5, 24 | Control:
{5, 26) Contral; ‘ | Operational
Qperationol | | Fixed
Fixed i
_ | 68757125 |Fixed; v Pickup
01215 | Acronautico | ) Mobile |7V STL (30)
[ raoio- .
o ieation | \ | (Continued on page 62)
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Pickup being handled with truck in motion
using self contained gas-engine generator.
State capitol at Austin, Texas in background

S daily operating TV time-on-

the-air is increased fo more
than round-the-clock schedules and
as television audiences become more
discriminating as to programs, man-
agement has had lo develop more
varied entertainment. This means
going after new program sources
and in many cases going to unusual
locations for spot events. Simplified
television broadcast facilities are a
present day requirement since, in
addition to regular assignments at

Permanent facilities installed in coach permits transport-

ing complete televising needs in "ready-to-use’ condition

By WILLIS McCORD, Manager, Tele-Specialties Dept., Allen B, DuMont
Laborateries, Inc., 515 Madison Ave., New York Citv

locations where permanent installa-
tions are impractical, pickups may
be called for emergency events at a
moment's notice. Also, in modern
television operation it is frequently
necessary to move quickly from one
program site to another so that a
single unit will be able to handle
several ‘“remotes” during the day.

The layout of complete camera
and program linking facilities for
remote pickups has long been a
problem under study by the DuMont
Network. Many hundreds of events
have been handled with a greal
variety of equipment setups.

A quite flexible portable camera
chain, control and monitoring setup
was first engineered (see Tele-
Tech, March 1948, pages 42-45, and
March 1947, page 42) under a rigid
specification set up for the same
high quality required for perma-
nent studio operation. In fact many
stations are now using this portable
equipment for their permanent
studio installations, since the

switching and controls arrange-
ment was laid out so that the cam-
eras could be set up and switched
in with the full ease of operation
usually afforded by a master studio
console. Experience has shown how-
ever, that even with all the sim-
plicity of such a setup it would be
difficult to layout a single simple ar-’
rangement that would satisfy all
possible users at different parts of
the country—just as experience has
indicated that each TV station in-
stalls somewhat different facilities
in their main studios and trans-
mitters. For this reason, in the over-
all planning for handling television
remotes several variations in basic
units can be sclected.

In manv cases assignment to a
job affords no opportunity to make
an advance survey of the facilities
and possibilities so that all emer-
gency reguirements must be an-
ticipated. The final DuMont solution
for this is a special coach, the
Telecruiser (Fig. 1) permanently

Diagram of the interior of the special coach shows location of the various equipment items and working area provided remote crew members
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fitted with necessary equipment.
Included are the technical units
needed for both video and sound

pickup, a microwave relay link,
power and signal handling cable
reels. and all necessary conven-

lences for personnel while operat-
ing and for comfort in traveling
(Fig. 2). Accommodations in the
front compartment provide for the
driver and for passengers while
traveling and, permit a complete
operating staff for average broad-
casts to be taken along. This com-
partment is arranged for announc-
er's use during a broadcast where
needed.

Facilities for 3 Cameras

The Telecruiser contains full fa-
cilities for handling three Image
Orthicon Cameras so that unusual
events can be adequately handled,
Fig. 3. All equipment, except the
camera and the microwave bowl, is
shock mounted and have fixed in-
terconnections for immediate use.
Audio and video cable outlets are
provided at several places in the
cruiser to permit monitoring, an-
nouncing, etc., with the most con-
venient handling.

The cruiser itself, is a passenger
type coach made by the Flxible

TELE-TECH * June, 1948

CAMERA [ CAMERA
— | CONTROL DIST.
v I AMPL.
CAMERA
V SUPPLY
AUXILIARY LV SUPPL +
"LANPE MICROWAVE
CAMERA CAMERA AMPL. TRANSMITTER
~ 2 CONTROL GONTROL
Y 4 1
e LV SUPPLY PICTURE = | &
e DIST. = OUT- | OFF-AR
ampL, [=IPYTS  pcceiver
CAMERA [ CAMERA
= 3 CONTROL
Y 4 AUDIO
MONITOR AMPLIFIER
CAMERA LV SUPPLY
AUXILIARY SYSTEM

Block diagram showing the basic equipment of a three camera chain usually supplied

Coach Company, and powered by a
144 HP Buick engine. On the high-
way it has a speed comparable to a
passenger car and can be readily
dispatched from one station to an-
other.

The top deck will hold three tri-
pods, one of which may be used for

(Left) Camera chain storage unil cabinets are made of solid oak, fully lined with foam rubber for shock protection.

www americanradiohistorv com

an RCA microwave relay system
and two for cameras, or all can be
used for cameras. When a higher re-
lay mount is available and needed.
a microwave cable reel provides a
200-ft, extension. This roof deck is
6-ft. wide and 19-ft. long. A de-
(Please turn to next page)

Distribution amplifier

can be seen at right in lower corner. (Right) Close-up view of the video distribution amplifier, uncovered and pulled forward f{or inspection
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TELEVISION REMOTES (Continued)

mountable guard railing is erected
when the platform is in use and
provides safety for the camerman
and announcer who might otherwise
be in danger of falling. With the
hatch leading to the roof located
inside (Fig. 3) control is exercised
over those reaching this platform
and those not having business there
may be kept off.

In order to operate a remote pick-

up consicerable cable must be rans-
ported and provision has been made
in the rear compartment for storing
this cable neatly on reels. There are
five large reels, three of which
will accommodate 250-ft. of camera
cable; another accommodating the
200-ft. of microwave control cables;
and the fifth accommodating the
250-ft. of #8, 4-conductor power
cable. These cables in operation

Photo showing equipment arrangement at camera control and video switching positions

Author checking power supply unit which slides out on «a track for easy accessability

feed out through a pair of ports in
the rear of the unit at the roof level
and from this high point are easily
carried across sidewalks at a height
which will not obstruct traffic.

A motor, easily moved from one
reel to another, supplies power for
pulling this cable in after use. This
feature saves considerably en time
and eliminates a lot of back-breai-
ing work by winding in the cable
in a net manner to prevent its being
kinked or damaged.

The microwave relay transmitter
and parabolic reflector are stored
in this compartment along with the
tripods and other accessery equip-
ment. A small collapsible dolly is
also carried in the compartment
and can be used to transport the
cameras or, if the equipment is re-
moved [rom the unit, serves as a
console table for the monitor units.

Utilization of Space

Efficient utilization of the space
within the ecruiser centers on an
operating area in the midsection
Fig. 6. Here a complete operating
crew would consist of three video
operators, one of which handles
switching, an audio operator and the
director. The latter two operating
positions are at the side bench con-
taining audio amplifiers, a patch
panel, monitoring oscillograph, and
the video distribution amplifier
with its power supply.

This amplifier is shown in Fig. 5
pulled out on a track for servicing
but normally it retracts into the
cabinet and is completely enclosed.
It is connected through a wvideo
patch panel to provide eight sepa-
rate outputs for distribution to ex-
ternal line connections and wvarious
monitor positions in the cruiser.
The Director, seated at this spot
during program, i provided with a
pull-out table and his own loud-
speaker. The sound operator sits at
director’'s left at the audio control
unit and patch panel which pro-
vides distribution of omne or more
audio system outputs. The 24-posi-
tion patch panel is provided for use
in handling the program sound,
cueing, private phone lines and the
microphones. From this patch panel
wires are carried through conduits
to the exterior where they terminate
in connectors. There are four micro-
phone inputs, one on either side of
the unit, ene at the roof level and
one in the announcer’s compart-
ment.

Cupboards overhead provide gen-
eral storage and a window over the

(Continued on page 58)
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Two sound recording units at Station WABD, Dumont Television Network, New York

HE main advantage of direct

positive single system recording
is that the film consumed is reduced
to a minimum and the finished com-
posite positive is available in the
shortest possible time. If prints are
required, a fine grain duplicate neg-
ative may be made from the direct
positive film, and the negative used
1o make the necessary number of
prints. In this case, the sound track
may be printed from an original
sound negative which was recorded
as double system. Some loss of defi-
nition inevitably will oceur in each
printing operation, therefore it a
multiplicity of prints are required
the negative-positive system is
preferable to the direct positive
system. If only one copy is needed
and time is important, the direct
positive system has much to recom-
mend it. Such a procedure, coupled
with very rapid processing, is the
basis for a system of theatre or
large screen television.

A number of other combinations
of monitor tube image polarity with
negative or reversal film are avail-
able but have little to recommend
them. The historical background of
16-mm. film as an amateur product
reversal processed to a positive
image has led to the establishment
of a standard position of the fAlm
In the projector such that the emul-
sion side of the film is toward the
lens. This is opposite to the stand-
ard for 33-mm. film which is almost
universally produced by negative-

TELE-TECH * June, 1949

Recordiny
Technics

Part Two of Two Parts

Current engineering practice favors using 16-mm equip-

ment in photographing programs directly off CR tubes—

TVstations find increasing applications forthese recordings

By GEORGE H. GORDON, Eastman Kodak Co., Rochester. N, Y.

(Mr. Gordon's gffice is of 342 Madison [oc..

positive processes. It is desirable to
produce video recordings which
yvield prints with standard emulsion
position. This avoids the necessity
of refocusing the projector if these
prints are intercut with direct pho-
tographic films and particularly
simplifies the problem of sound
reproduction because the sound op-
tics of the reproducer are not read-
ily refocused. In the same manner,
the printing of 16-mm. composite
prints which are perforated on one
side only may be difficult unless due
attention is given to the orientation
of the sound track on thc sound
negative and the left-right orienta-
tion of the image on the picture
negative. The proper combination
can only be established after con-
sideration of the sound recording
facilities and printing facilities
available for a given installation.
Teo satisfy the requirement that
video recordings should give re-
broadcast quality comparable to
that from direct photographic films
the recordings should resolve all
detail available in the high quality
monitor image and the contrast
should be held to the level which

www americanradiohistorv com

New York Citx)

fits the film pick-up head. No defi-
nite standards have been set up by
the industry, but the great majority
of studies have indicated that films
satisfactory for rebroadcast should
be slightly lighter in over all densi-
ty and of lower contrast or density
range than films for good theatre
projection. A rough specification,
subject to modification in terms of
results obtained in a given instal-
lation, might be a maximum picture
density of 2.2 or 2.4, No distinction
exists between sound tracks for
projection or broadcast, therefore
standard practicc should be fol-
lowed.

Siandard Films Satisfactory

The requirement for high resolv-
ing power and low graininess (high
signal to noise ratio) can be met by
standard film products which have
spectral sensitivity, speed, and con-
trast characteristics suitable for
video recording. Fortunately, these
films are also among the lowest cost
film types available. The present
525 lines, 30 {frames per second

(Please turn to next page)

29


www.americanradiohistory.com

VIDEO RECORDING TECHNICS (Coutinued)

television system can present about
480 lines in the vertical direction
and, before rebroadcast by the
transmitter, the equivalent of ap-
proximately 600 lines horizontally.
For a raster imaged on a 16-mm.
film frame, this corresponds to
about 65 television lines/mm.

Rating Resolving Power

Photographic resolving power is
rated by the number of pairs of
equally wide white and black lines
per millimeter recorded. Thus, for
resolution of the television scan-
ning lines the film should be rated,
in photographic terms, for at least
33 lines/mm. Because of the effect
of object contrast and processing
conditions on resolving power
measurements, and the contrast re-
duction of the fine detail in the
television picture by blooming, lens
flare, etc., a considerable safety
margin should be allowed. In prac-
tice, the most widely used films
have rated resolving powers of ap-
proximately 100 lines/mm. For in-
stance, Eastman 16-mm. Fine Grain
Sound Recording Safety Film. Type
5373 1s rated at 90 lines/mm., and
Eastman 16-mm. Fine Grain Re-
lease Positive Safety Film, Type
7302 is rated at 120 lines/mm.,
when each film is subjected to its
own standard processing. Type 602
DuPont Safety Sound Recording
Film and Fine Grain Positive Type
605 are rated at 80 and 100 lines/
mm. respectively. All of these films
distinctly resolve the scanning lines
of the television raster.

For a negative-positive system of
video recording, the picture nega-
tive film should be processed to a
gamma (slope of the straight line
portion of the characteristic curve)
of approximately 0.7 as measured
from a sensitometric exposure such
as that obtained with an FEastman
IIb Sensitometer. This is in keeping
with normal motion picture prac-
tice for picture negatives, and will
permit recording a brightness range
on the monitor tube of at least 30
to 1 on an almost linear portion of
the film characteristic. This nega-
tive characteristic is suitable for
normal printing techniques by com-
mercial motion picture laboratories.
A suitable film for picture negatives
is FEastman 16-mm. Fine Grain
Sound Recording Safety Film, Type
5373 which is designed to be used
at a control gamma of about 0.6
and may be readily developed to
the gamma desired for video re-

30

cording use.

For direct positive recording, the
camera film is processed to yield a
contrast directly suitable for pro-
jection or rebroadcast. In this case
a film of inherently high contrast is
desirable. With appropriate contrast
of the negative image on the moni-
tor tube, the film should be pro-
cessed to a gamma of about 2.2. If
a film such as Eastman 16-mm. Fine
Grain Release Positive Safety Film,
Type 7302 is used, the gamma is
only slightly less than is normally
produced (2.5) when this film is
processed by commercial laborato-
ries. The exact control gamma es-
tablished for either type of record-
ing is influenced by the setting of
the monitor tube, the processing
facilities available, and the charac-
teristics of the film pick-up head.
The above recommendation can be
given only as a starting point about
which to conduct careful tests.

Color Sensitivity Not Essential

Inasmuch as the subject has al-
ready been reduced to monochrome
by the television system, there is
no specific requirement for color
sensitivity of the film used for video
recording. With monitor tubes op-
erated at high voltages and with
aluminized efficient phosphors, the
slower commercial films are practi-
cal. A white phosphor is of advan-
tage in visually adjusting the moni-
tor, but a blue phosphor may be as
efficient photographically. The pre-
viously mentioned films for picture
recording, as well as other films of
this type, are color blind or sensi-

tive only to blue and near ultra
violet. With respect to sensitivity
they are also referred to as positive
type films. The use of color blind
films 1s advantageous because of
their generally lower cost, and the
ability to load magazines and pro-
cess the film with relatively bright
red or yellowish green safe lights.
The increased speed of color sensi-
tized or panchromatic films is chief-
ly a function of widening the spec-
tral band to which they respond,
and hence this speed increase is not
realized if the films are exposed to
light of relatively narrow spectral
bands such as is emitted by most
phosphors. Ordinarily photographic
exposure meter and film speed rat-
ings are based on continuous spec-
tra resembling tungsten lamp illu-
mination or daylight and produce
very anomalous results when ap-
plied to the conditions of video re-
cording.

Determining proper exposure for
video recording is in the last analy-
sis an empirical process, but the op-
erating region may be conveniently
determined by the following meth-
od. The selected film should be
exposed in the recording camera to
a raster with normal sync pulses.
but no video modulation. The lens
aperture should be fixed at the
value which produces minimum
shutter bar. The average beam cur-
rent, which is approximately a lin-
ear function of tube brightness, 1s
set at various definite levels from
just above cut-off to slightly more
than twice the value recommended
by the tube manufacturer for a
509, AC axis picture. The steps can
conveniently be a power of two
series, as 1, 2, 4, 8, etc. pamps. The

Photo of installation at NBC shows four recording units and control equipment racks
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exposed film should be processed in
the manner intended to be used for
the actual recording operation. For
instance, for negative - positive
work, the film should be processed
to a gamma of approximately 0.7
and the processing conditions and
gamma should be known and re-
producible. The density produced
on the film by each value of beam
current is plotted as an ordinate
against the beam current plotted
logarithmically as the abscissa.
Trom this curve the range of bright-
ness, in terms of beam current
which produces an approximately
linear density-log brightness rela-
tionship on the film can be deter-
mined. The arithmetic average of
the maximum and minimum beam
currents of this range should be the
average beam curreni for a 509
AC axis signal. If the curve does
not show a range of brightness, or
beam current, of at least 30 to 1
which includes the linear portion of
the curve, or the average beam
current so indicated is too high, the
exposure must be adjusted by vary-
ing anode potential on the tube, the
lens aperture, or the processing
conditions. Once the proper average
beam current has been determined,
this curve also indicates the maxi-
mum and minimum beam current
te produce a properly exposed pic-
ture, This information on average,
maximum, and minimum brightness
or beam current may be correlated
with the metering or waveform
monitoring equipment to insure re-
producible operation of the picture
tube. Obviously pictures with a pre-
dominance of light or dark areas,
i.e., other than 509 AC axis signals,
will result in greater or lesser val-
ues of average beam current; but
the maximum and minimum values
should be held constant. Two or
more recording cameras areneces-
sary for continuous recording of
programs of longer than 30-min.
duration, or as a stand-by for main-
tenance purposes. For either situ-
ation the recordings from each
camera and monitor installation
should be as nearly identical as
possible in all respects. The expo-
sure level and contrast of the
recording made by each camera
may be adjusted by the above pro-
cedure so that the average beam
current and degree of modulation
to produce equal film densities is
known for each monitor. A final
check on this may be made by ex-
posing film fto the same signal, for
instance a test pattern, in each
monitor and camera set up and
processing the film at the same time.
The negatives should be intercut in
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Gear train side of an Easiman television re-
cerding camera for single system recording

Operating side of silent model of Eastman TV
recording camera shows threading path, in-
termitten! sprocket and loop loss indicalors

short lengths and inspected by pro-
jection. Very little difference be-
fween the film sections should be
observed. The images of the raster
on the film must be of identical size
and location with respect to the
film perforations.

Convenient Adjustment Procedure

A convenient procedure for mak-
ing this adjustment is to insert a
piece of processed film with a suit-
able image in the gate of each
camera in turn and illuminate the
camera gate with the shutter open.
The image of the film will then be
projected on to the face of the
monitor tube. The size and position
controls may then be adjusted to
superimpose the raster on the pro-
jected image. A note of caution is
in order regarding the reading of
film densities which are formed by
a scanning exposure. Unless the
area read by the densitometer is
uniform the results may bhe very
misleading. As an extreme case, if
lack of interlace produced unex-
posed lines alternating with lines of
full exposure and very high density,
and the densitometer measured an
area including equal numbers of
both types of lines; the reading
would show a density of approxi-
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mately 0.3 or 509 transmission.
The density actually produced by
the exposure might be many times
greater.

The final image produced by
video recording has undergone an
extraordinary sequence of trans-
formations, and the variables of the
overall system which can affect
the wultimate quality are legion.
Therefore, to produce consistently
good results the whole process must
be controlled as rigidly as possible
at every step, beginning with con-
sistent signals from the studio cam-
eras, and continuing through to the
film pick up camera that rebroad-
casts the program. The electronic
problem of getting a good and un-
changing image on the monitor
tube is essential for successful video
recording. This requires calibration
of all electrical controls and careful
evaluation of the significance of
these controls in terms of the image
formed on the film. The wvalue of
average beam current readings has
been discussed, the problem of
monitoring contrast or brightness
range has not been so well worked
out. More studies of actual opera-
tions are nceded to establish the
proper use of peak to peak video
voltage readings. video waveform
monitors, or photocell readings. The
record of the motion picture indus-
try in producing technically good
pictures and the manufaciurers’
years of experience In producing
the film show that the purely pho-
tographic part of the overall proeess
can be controlled on a large scale
commercial basis to such a degree
that variations in picture quality
are barely detectable by a trained
observer. Control of the whole
process requires the establishment
of a good operations plan and ad-
herence to it. Careful mechanical
maintenance, frequent tests and
continuing sensitometric control are
essential for all stages, from the
original camera film to the prints.
It goes without saying that optimum
sound - on - film quality requires
scrupulous maintenance of equip-
ment and attention to exposure
levels and processing conditions.
One other phase of the photograph-
ic process which might be consid-
ered is the control of dirt. Finished
prints free from scratches and dirt
either on the print itself or printed
from the negative, will be obtained
only it proper film handling tech-
niques are used from the time the
raw stock film is removed from its
original container to final projection
of the prints. This means careful
handling in clean rooms, clean

(Continued on page 53)
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Operational Experience with Single Sideband

System finds broad application when carrier spectrumis crowded and when
cireuits exhibit high attenuation, high noise level, or heterodyne inferference

ByF. 8. BEALE, Design Engineer, Industrial Electronies Div., Westinghonse Electric Corp., Baltimore, Md.

ITH the first modern single

sideband, suppressed carrier,
power line communicalions systems
recently installed on several public
utility systems in the country, a
number of guestions have recurred
frequently. These are 1) when to
consider such single sideband power
line carrier equipment; (2) how the
arrangement of the equipment dif-
fers from existing AM equipment;
(3) what are the differences in
operation, and (4) what has been
the experience with the equipment
in live channel service.

In answer to these questions, first
of all, it must be obvious that single
sideband carrier equipment is more
expensive since it employs more
apparatus. It is natural then that
the prospective user wants to know
what conditions will justify the ad-
ditional investment.

Four factors that can justify this
expense are: (1) crowded carrier
spectrum; (2) very long channel
circuits, or circuits having high at-
tenuation for other reasons; (3)

Fig. 1: Single frequency aqutomatic simplex
AM carrier telephone set with single side-
band assembly panel (left rack center) added
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circuits exhibiting high noise levels
in the carrier spectrum, and (4)
the reduction of intercarrier heter-
odyne interference. Crowding of
channels in the carrier spectrum is
being faced today in some sections
of the country. Interference be-
tween adjacent or harmonically re-
lated channels, where it exists, has
resulted from one or more of the
following reasons, or combinations
of them. (a) Improper allocation of
frequencies. (b) ““Forced” closeness
of frequency assignments. Due to
number of channels and due to poor
transmission characteristics of the
power line. (¢} Use of two-frequen-
¢y channels where modern automat-
ic simplex would be satisfactory. (d)
Excessive carrier transmitter power
output. (e) Excessive carrier receiv-
er sensitivity, with automatic vol-
ume control uncontrolled. (f) Poor
receiver selectivity or adjustment.
(g) Splatter due to overmodulation
of carrier transmitter. (h) Some
transient interference will be pro-
duced when the carrier transmitter
is keyed in single-frequency chan-
nels, whether manual or voice con-
trolled, but the latter display more
of this form. Use of low pass filters
in the RF output circuit of the car-
rier transmitters will aid in reduc-
ing it.

Attempts to establish communi-
cation over very long power line
circuits, or circuits having unusually
high attenuations at any frequency
have resulted in an increase in
carrier transmitter output power, or
an increase in carrier receiver sen-
sitivity or automatic volume con-
trol range, or some combination of
these. This practice results in the
effect of broadening all receiver
selectivity curves in the new chan-
nel, permitting adjacent channels
to interfere any time carrier is not
present in the new channel. The
new higher power transmitters,
similarly, will interfere with exist-
ing adjacent channels and those
harmonically related.

Power line circuits showing high
noise levels in the carrier spectrum
have, in some cases, steadfastly re-
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fused to yield a satisfactory chan-
nel to AM equipment at any fre-
guency in the regular spectrum.
Combinations of higher carrier
transmitter power output and
sharper receiver selectivity have
been used to provide a partially
successful answer In other cases,
usually with sacrificed audio signal
guality.

In addition to offering a better
answel than that given by AM
equipment to the above problem,
single sideband offers to reduce
heterodyne interference between the
carrier signals of adjacent and har-
monically related channels because
the amplitude of the transmitter
carrier is radically reduced. It may
be suppressed to 50 DB below full
output level, or more.

Basic single sideband equipment
is the same as that used in making
up AM carrier sets. Fig. 1 shows a
single frequency automatic simplex
AM carrier telephone set to which
a Single Sideband Assembly panel
(left rack center) has been added.

The Single Sideband equipment
uses the AM carrier equipment
without modification of any unit
except the carrier transmitter and
the carrier receiver. The carrier
transmitter is modified by convert-
ing the Master Oscillator to a Class
A RF amplifier. Similarly, the car-
rier receiver must be modified since
the AM detector is useless. Here
the detector is simply removed from
the circuit, and the RF output is
delivered directly to the Single
Sideband Assembly panel and the
Demodulator Unit. Block diagrams
of the AM equipment and the re-
sulting Single Sideband eguipment
are shown in Fig. 2.

The Single Sideband Assembly
panel mounts the various units re-
quired by the particular type of
carrier set involved. A two-fre-
quency set requires two carrier os-
cillator units, while only one is
required by any single-frequency
assembly. A mixer is used to convert
the heterodyne oscillator fregquency
of the superheterodyne receiver to
an intermediate carrier frequency
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Power Line Carrier Equipment
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Fig. 2: {Leiti Block dicgram of single frequency automatic simplex AM carrier telephone set.

In "Standby” condilion the shaded units 3

and 5. under ETU conirol. are shu!l down. (Right) Block diagram sh owing AM arrangement when the single sideband assembly is added

and this is used in the demodulator
to recever the audio signals from
the receiver output. Variations are
apparent in the physical appearance
of a set oniy in that they affect the
height of the assembly panel.

The Single Sideband Oscillator
unit is shown in Fig. 3, and Figs. 4
and 5 show two other Single Side-
band Units. Fig. 6 shows the Elec-
tronic Transfer Unit, also a new
development and the heart and
brains of the vwolce-control system
of single frequency operation
whether AM orr Single Sideband.

The user of the new Single Side-
band equipment will not have to
Jearn anv laboratory technigues to
set up and place 1t in operation.
Only six adjustments in the Single
Sideband Assembly need be made,
in addition to the 13 basic to the
AM equipment. (Adjustments, such
as balancing the hybrid circuit in
two-frequency  equinpment, line-
tuning apparatus, etc., being dis-
regarded.) A cathode ray oscillo-

scope is sultable for making all six
of these new adjustments. with one
setup.

The means by which the carrier
frequency energy is suppressed, to
about 50 DB or better, and which
permit deriving but one sideband
frequency group, are really quite
simple. Fig. 7 shows how the bal-
anced modulator circuit modulator
civcuit funetions. The more perfect
the center tapping at “v” the better
the suppression of f. signals from
the output circuit. F, signals can
appear at the output only as a re-
sult of the unbalancing section of f.
on the bridge circuit of Fig. 7(b),
and will be delivered then only in
ithe form of modulation products.

In Fig. 8(a) two balanced bridge
moclulators are shown with the au-
dio input circuits added and the
method of deriving output indi-
cated. Any residual carrier that
comes through is due to unbalance
of one sort or another. One modu-
lator therefore delivers output sig-

Fig. 3: Rear view of single sideband oscillator unit, Note lemperature controlled oven

for {requency determining parts and calibration chart cn rear of cover.

Oscillators are

individually calibrated against « secondary irequency standard and provide 36 {requency
cnges.

Assigned carrier

irequency siabilily

is within 10 cps in 50-150 RC band
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nals consisting of products of modu-
lation only. These include the upper
and lower sideband groups of fre-
quencies as shown in Fig. 8(b-i).
When the second modulator circuiz
is added, and its carrier frequency
supply is shifted forward in phase
90° with respect to the signal sup-
plied to the first modulator, Fig.
8(b-ii), and an opposite 90° phaze
shift is introduced in the audio sig-
nal supply; the outputs of the sec-
ond modulator, also including upper
and lower sidebands, may be com-
bined with those of the first by
series connection of the two outpur
windings. If all four signals have
equal amplitudes two will be found
to be additive and to result in &
signal twice the amplitude of either
as in Fig. 8(b-iii). The other two
signals will be found te have sub-
(Please turn to mext page)

Fig. 4: Recyr view of single sideband modula-
tor unit. Assembly includes two phase shift-
ing networks for RF and AF signals (Fig. 8),
iwo balanced bridge modulator circuits, and
three stage amplifier which permits this
unit 1o be used as a low level transmitler

B
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SINGLE SIDEBAND POWER LINE CARRIER EQUIPMENT

(Continued)

Fig. 5: Rear view of single sideband demodulater unit. Balanced demedulalion circuit uses two BSA7 tubes which feed two siage audio amp.

tractive polarity and they exactly
cancel because they were adjusted
to have equal amplitudes. Thus, the
final output consists essentially only
of one sideband signal.

Setting up a channel is essential-
iy the same as for AM. Carrier
oscillators are set to frequency.
Each oscillator is hand-calibrated
at the factory and the 50 to 150
KC spectrum is covered in 36
ranges. The lowest and highest fre-
quency of each range is given to
the mnearest ten cycles. Oscillators
may be set to given frequency as-
signments with complete assurance
that, when the temperature con-
trolled oven has stabilized, synchro-
nization can be obtained quickly.

The most radical difference in the

adjustment procedure comes in the
adjustment of carrier transmitter
(amplifier) and receiver frequen-
cles. These units are not tuned to
the frequency of the carrier oscil-
lator but to approximately the mid-
frequency of the selected sideband
group. This may be done by either
of two simple methods: (1) Supply
a 1500 cycle audio tone to the mod-
ulator, and use the resulting side-
band output for the adjustment of
the transmitter amplifier and the
carrier receiver or (2) if the fre-
quency range of the Single Side-
band oscillator can be shifted in the
right direction 1500 c¢ycles without
band changing, the output may
then be used as in (1) to adjust the
transmitter and receiver, after

Fig. 6: Electronic transfer unit provides high speed voice control of “ransmit”-"receive”

conditions.

Timing for complete channel

Listening parly can interrupt speaker at any time and hears signal within
.003-5ec. (response time) when speech level is equivalent to about
reversal is

modulation.
.0320-sec.

35%

adjustable between .028 and

O00O0

0000000

www americanradiohistorv com

which 1t should be set to its as-
signed carrier frequency.

When considering this procedure
in the light of AM channel fre-
guency assignments and adjust-
ments, it will be seen that a choice
is open. The frequency to which the
AM oscillator would be adjusted
may be taken as the frequency to
which the Single Sideband oscil-
lator is adjusted. This means that
the upper sideband group of fre-
quencies will encounter the same
attenuation in tuners and line traps
as is experienced by the same side-
band group in AM equipment. The
second choice, for upper sideband
transmission, is to set the Single
Sideband oscillator to a frequency
1500 cycles lower than the assigned
carrier frequency on the AM basis.
The latter method 1s perhaps the
best of the two since it results in
somewhat higher transmission effi-
ciencies in line tuners and better
use of line traps. It must be noted
that tuning of tuners and traps
should then be at the carrier chan-
nel freguency assignment, not at
the Single Sideband oscillator fre-
quency.

The equipment has been used to
establish telephone communication
over channels having attenuations
of about 30, 40 and 60 DB using
automatic simplex operation em-
ploying the Electronic Transfer
Unit. The 66 and 115 KV power
line circuits involved are 233, 262
and abcut 300 miles in length.
Excellent voice quality has been
obtained, and the high speed Elec-
tronic Transfer Unit has demon-
strated remarkable ability to sepa-
rate voice signals from noise,
whether on the telephone line or
on the carrier channel. In one in-
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“Ring Modulator”

and lo deliver only the products of modulation,

combines bridge and centertap-feed circuits fo mix two separate signals,
In circuit (a) (left) there is no output for signal input when R./R. = R./R, In.

tc suppress one of the two from

{b) {center) dry disc rectiliers replace the resistors. while in (¢) {right) adding transformers having perfect centertaps at x and y permit

applying f; (carrier) withcut having il appear in either input or sutput circuits.
f, signal energy is thus transmitted to the output and then under

ance the bridge.

stance, after a channel had been in
operation almost a month, a very
severe case of power line noise de-
veloped. A slight reduction in RF
channel sensitivity of the Electronic
Transfer Unit restored near normal
operation. An oscilloscope was con-
nected to the RF output of the re-
ceiver and the amplitude of the
noise picture shown on the screen
was almost without exception larger
than the amplitude of the voice sig-
nals received from the remote sta-
tion; yet the transfer unit was giv-
ing good control of the equipment.

Noise Conditions Overcome

This particular equipment also
encountered two other nolse condi-
tions and successfully met them.
One consisted of the typical noises
of a hi-line telephone circuit. 60-
cycle hum on this line was loud
enough to cause trouble with the
60-cycle signalling equipment. but
this and the typical harmonics of
80 cycles did not interfere with the
voice control system. The other
noise was that existing in the op-
erating room and which was bad
at each end of this channel. Th=
latter was completely offset by the
use of special telephone handsets.
containing noise-cancelling micro-
phone construction, in place ot ths
regular telephone handsets.

Another installation has involved
establishing communication over a
circuit that measured about 80 DB
attenuation, although this value was
far above estimates and expecta-
tions. This equipment operates on
the two-frequency system. Audio
guality is excellent. and volume
levels are as high as the balancing
of the telephone hybrid cireuits will
tolerate,

The Single Sideband Oscillators
have demonstrated their stability,
well as calibration. For single-
frequency operation, the initial fre-
quency settings were found, upon
zero-beat test, to be less than 500
cycles apart. They were adjusted
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to zero-beat and allowed to operate
without readjustment. One or two
checks would be made each day to
determine the amount of drift that
separated oscillator frequencies. At
no time has the maximum differ-
ence reached as much as 10 cycles
and on the average it appears to
stay under 5 cycles.

All experience with this equip-
ment, to the end of 1948, has in-

f: voltages polarize the rectifiers alternalely in pairs to unbal-
these conditions R, — R;:

R:. =R: R./R:== R/R,

which the Single Sideband Oscilla-
tor is steadily building for itself,
indicates that no troubles should be
experienced from this source in
those telegraphic tvpes of carrier
service involving the use of audio
tones. The lowest of these tones is
150 cycles and the tone receiver
audic filter response is 12 cycles
broad at 3 DB down. which there-
fore includes the expected drift of

volved telephone communication. the Single Sideband carrier oscil-
Howewver, the record of stability, lators.
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Fig. 8: (a) {Above) Basic schematic for suppression of carrier and delivery of only one
sideband frem output with vector diggrams illustraling the operation shown in {b) (below)
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Barium Titanates as Circuit Elements

Characteristics and applications of piezo-electric ceramics in
the production of numerous components for electronic circuits

[ N recent vears. the chemical in-
dustry haz been interested in a
rapid and convenient means of de-
tecting corrosion in pipes, tanks and
other cheniical containers. An out-
growth of this need has been the
ultrasonic thickness gage.! This
equipment. which utilizes the fact
that sound vibrations of the proper
frequency =et up standing waves
through the thickness of a metal,
consists of a variable frequency os-
cillator. the tank circuit of which
is connected to a piezoelectric crys-
tal, Fig. 26.
When the crystal is placed against
a piece of metal and the oscillator

Fig. 28

tuned through a fundamental or
harmonic resonance of the metal,
the amplitude of vibration within
the metal wall becomes large and
internal damping of the material
causes a sharp increase in the load-
ing of the oscillator. The frequency
of this resonance then indicates the
wall thiclkkness. Such instruments
may be used to measure, for ex-
ample, steel walls ranging in thick-
ness from 0.123 to 12-in. and the
accuracy has been claimed to be
better than 3¢.

For most seismometer work the
application of niezoelectric crystals
has been circumvented because of
the extremelv large loading capaci-
tance of long connecting cables.
Here the characteristics of ceramic
materials have proved of advantage
and the development of a piezoelec-
tric seismometer of barium titanate
weighing 2 to 3 pounds has been
made.
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Part Three of Three Parts

By A. I. DRANETZ,
G. N. HOWATT,
J. W. CROWNOVER,

Giulton Manufacturing Corp.,
Metuchen. N. J

In this unit, a bimorph element is
held cantilever fashion to the unit
housing. The other end supports a
suitable mass. The sensitivity of
this unit has been found to be 0.5
volts (cm/sec.) in effective fre-
quency range of from 10 to 100
cps. This type of instrument can
be built having a capacitance of
0.2 ufd, which is greater in some
cases than the capacitance of a
cable 2000 ft. in length.

Pressure Driving Devices

A coaxial tweeter built experi-
mentally in this laboratory using
barium titanate as a driving ele-
ment, increases the frequency re-
sponse of a 12-in. speaker from 6
to 12 KC. It consists of a conical
shaped diaphragm driven at the
center by a bimorph type ele-
ment. The convex shape of the
diaphragm provides a broad beam
of radiation in contrast to a
narrow beam produced by conven-~
tional tweeters. With such a unit it
is not necessary Lo use a cross-over
network between magnelic speaker
and piezoelectric tweeter because of
the capacitive nature of the tweet-
er. As a matter of fact, by its in-
creasing the power factor of the
load with its high capacitance the
tweeter ailds in the proper loading
of the output tube.

Ultrasonic Yibrations in Lignids
It is generally known that ultra-
sonic vibrations aid the penetration
of dies into fabrics. While develop-
ment of these technics is still in the
infant stage, there appear to be
good possibilities that a mosaic as
large as several square feet in area
made up of many small discs or
slugs of piezoelectric barium tita-
nate appropriately placed in the
dye solution can be used to increase
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efficiency and speed in the dye in-
dustry.

Acoustic delay lines are todawv
seeing Increasing use in mathemat-
ical computers and other similar
instruments. While quartz has, up
to the present time, been the prin-
cipal source and detector of acoustic
radiation, it is likely that here
again barium titanate, because of
its relatively low cost. will be used
as a substitute. In the industrial
field there are hundreds of uses for
these readily produced ultrasonic
vibrations,

The successful application of
plezoelectrically active barium tita-
nate in the fabrication of such de-
vices as microphones and phono-
graph pickups has created great
interest by the electro-acoustics in-
dustry because of the new design
approach which the piezoelectric
ceramic material facilitates. It has
enabled many major phonograph
pickup manufacturers to produce
pickups with a sensitivity great
enough to directly replace many
rochelle salt type pickups where
humidity and temperature are not
serious factors and do not have to
be considered in design. These qual-
ities of barium titanate result in
extremely simple and inexpensive
designs. The use of rubber bearings
and numerous damping pads may
be avoided along with the accom-
panying mechanical energy losses
that are encountered with their use.

Both the phonograph and micro-
phone bender elements consist of
two silver faced 0.010-in. slabs of

= 5] :
Fig. 27 —

barium titanate soldered on each
side of a suitable metal armature
Fig. 27(a) and (b). The phono-
graph pickup element is a canti-
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lever system, with the needle pro-
ducing the displacement. The
microphone element is supported
by rubber pads at both ends and
connection to the diaphragm is
made by a small rod at the middle
of the element.

The elements are precharged to
induce piezoelectricity by conncct-
ing the two leads together and ap-
plying a high DC potential (600 V)
for a peried of one hour between
this connection and the armature.
In this manner, the two titanate
slabs are charged in opposite di-
rections, so that upon being bent,
(one slab being compressed and the
other stretched} the induced volt-
ages are additive.

While the electrical equivalent
circuits of microphone and pickup
elements are essentially the same,
the approach to design is neces-
sarily different because the micro-
phone element is a pressure device
while the pickup element_is of the
displacement type. The equivalent
circuit for either case is shown in
Fig. 27c. In the case of the micro-
phone, the cable capacitance, rep-
resented by C., is normally 250-
1250 puf. while the input grid
resistor 1s 5 meg. This combination
makes the midband, as well as the
high frequency response, fairly in-
dependent of the load.

The design of a microphone ele-
ment is approached generally in the
following manner. The thickness of
the ceramic is normally 0.010-in.
and while the thickness may be
varied, this is convenient from the
standpoint of strength, production
facilities, and handling. A double
supported beam is chosen in prefer-
ence to the cantilever because it
eliminates inverse bending effects
which would appear in the canti-
lever system with a very stiff driv-
ing rod. The length of the element

is chosen to bring the first reso-
nance above 4500 cps. This length
can be calculated from the formula
t = (/21 (VYK/e)
where: ¥ = Young’s modulus,
8 » 10" dynes/cm®; K = radius
of gyration = tv12, where t =
028-in. since the thickness of
armature and scolder joint is
008-in.; £ = 4500 cps and e =
5.55 gms/cm®.
When these values are substituted
in the equation, the suitable length
is found to be 1.65 cm.

The last of the variables is the
element width. For a given bender,
the open circuit output voltage is
V= FK, d/C; where F is the force
applied to the diaphragm, K, is a
mechanical gain factor, d 1is the
piczoeffect of the material, and C is
the element capacitance. Since only
the capacitance is a function of
width, and this is linear, one would
expect the open circuit voltage to
vary hyperbolically with width.
Experimentally this is found to be
true for widths as small as 40 mils.
Technics have been developed by
Mr. 5. W. Howatt and Mr. George
Enot of this company to cut on a
production basis elements as small
as 0.020-in. in width. However for
widths smaller than .040-in. the
experimental values drop below the
theoretical curve for two reasons.
First, at very narrow thicknesses
slight electrode chipping at the
edges becomes relatively larger
compared to the total electrode
area. And more important, at very
small widths, the compliance of the
ceramic element becomes so large
that most of the force exerted upon
the diaphragm is used to overcome
the diaphragm stiffness and to drive
the enclosed air veolume rather than
to drive the ceramic element. This
is analogous to the termination of
a high impedance voltage supply by

a low impedance load. A small im-
provement can be brought about by
the thickening of the armature to
give greater bending stresses in the
external fibers; however, this im-
provement in the open circuit volt-
age is attained at a sacrifice of
reduction in capacitance.

A curve showing the theoretical
and experimental variation of open
circuit veltage of a microphone ele-
ment as a function of width with a
constant 1000 cycle pressure is
shown in Fig. 28 For the smallest
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widths used, .020-in., the curve ap-
proximates the curve V = A/Vo,
where A is a constant.

When one calculates the output
voltage at the end of a cable from
this curve he finds that the maxi-
mum midband output is attained
when the transducer capacitance
approximates the cable capacitance.
At present, a crystal of approxi-
mately 250 yppf is being loaded
with a cable of the same capaci-
tance. The practical usable low fre-
guency is that at which the sum of
crystal and cable reactance is egual
to the resistive load. With a 5 meg-
ohm resistance, the response with
the above mike and cable goes
down to 50 cps.

(Please turn to next pagye)

At Gulton, in the preparation of pickup elements, the ceramic material is prepared in o continuous sirip (right) on belts with the necessary
They are then fired. coated with silver {left), cul up. and mounted in cartridges

accessories—doctor blades.

drying kilns, efc.
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BARIUM TITANATES (Continued)

The curve of Fig. 29 shows the
output frequency response of a
completed crystal microphone uti-
lizing an element 0.025-in. wide
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with a diaphragm 1.85-in. in diam-
eter. The resonant peak has been
damped by an acoustic cloth filter
cemented to the inside of the pro-
tective grill. It will be ncted that
the open circuit output is —52 DB,
well within the sensitivity required
for hearing aid uses. It also has the
advantage over rochelle salt of ex-
tremely long life.

In hearing aid work, the resonant
frequency of the total system is
generally reduced from 4500 to
2500 cps. This allowable increase
in length of the piezoelectric ele-
ment yields a higher mechanical
advantage with proper impedance
matching to the diaphragm and
gives approximately 3 DB more
output utilizing the same diaphragm
mentioned above, bringing the mi-
crophone to a level of —49 DB. In
most hearing aids, a diaphragm
1.35~1n. in diameter is used. With
such a diaphragm, the element of
lower resonance gives a microphone
with a sensitivity of approximately
—52 DB.

While the sensitivity of the ce-
ramic piezoelectrics is somewhat
under that of rochelle salts, they
offer several important advantages:
the piezoelectric charge per unit
area with a given force as well as
the dielectric constant Is much
higher than rochelle salt, thereby
allowing for the design of elements
much smaller in size yel possessing
fully as good loading characteristics.
The piezoelectric sensitivity of ba-
rium titanate does not vary with
temperatures and the ceramic can
be used up to 100°C over long peri-
ods of time. The sensitivity of ro-
chelle salt, however, varies con-
siderably with temperature, and
above 55°C rochelle salt melts and

38

becomes useless for further wuse.
Furthermore, humidity has no ef-
fect upon barium titanate while ro-
chelle salt dissolves in moisture,
In the case of ceramic phono-
graph pickups similar advantages
have already brought about their
introduction on a preduction scale
using the “GLENNITE’ element of
piezoelectric barium titanate. A

breakdown photograph of the As-

Fig. 30
tatic 78 ipm unit, as shown 1n
Fig. 30, illustrates the simplicity of

construction.

A table of characteristics of both
the 78 rpm and 33-1/3 rpm units
utilizing a “GLENNITE"” element

OECIBELS
'

H I
001000 0000
) VOLT

0 db

Fig. 32

are shown in Fig. 31 and the fre-
quency response characteristics are
shown in Fig. 32. While the funda-
mental resonance of the micro-
groove pickup occurs at 1000 cps,
the peak is flattened considerably
by the use of korogell pads placed
on either side of the ceramic ele-
ment.

The cable loading problems en-
countered in microphones is not
encountered in phonograph pickups

because of the close spacing of the
amplifier to the pickup. However,
because of the relatively small ca-
pacitance of the microgroove pickup
element, a 1/2 meg. input resistor
in the first amplifier stage causes a
droop in the low frequency re-
sponse. Consequently, there is now
a growing tendency to replace this
with input potentiometers of higher
resistance.

While not a great deal of devel-
opment for medical purposes has
been accomplished, it should be
mentioned that barium titanate and
gquartz pressure gages were success-
fully used by Kirby and Thurston
at the Pennsylvania State College
in the detection of gallstones by a
probing method.” Barium titanate
is, of course, generally suited for
medical instruments because the
normal sterilizing temperatures do
not affect the piezoeffect.

Because of the extremely high
dielectric constant and good thermal
stability of certain bhodies of tita-
nate, their use as coupling and by-
pass capacitors becomes immedi-
ately apparent. Both cost and size
of such units are comparatively
small.

Delay Lines

In numerous electronic devices,
such as pulse circuits, the micro-
oscillograph, and counting circuits,
there is a need for delay lines. In
some cases, where comparatively
long delay lines are essential, acous-
tic transmission media such as mer-
cury are used. For other applica-
tions distributed lines are used, but
their use is often restricted by the
long lengths of cable necessary for
sufficient time delay. Because of the
high dielectric constants of barium
titanate, such a material can be used
to produce a required line much
more conveniently. Toward this
goal, the M.I.T. research group has
built for experimental use a pan-
cake ceramic coil coated with silver,
as shown in Fig. 33. This develop-
ment represents a possible future

Fig. 31: Table of Glennile phonograph pickup characieristics
78 RPM 33 1/3 RPM
Dynamic Compliance .................... 06 X 10 S 08 X 10
Nominal Quipui (volis). ............ ...... lvelt 0.5 volt
(100 cps Tes! Record)................... Columbia 10,004-M ................... Columbia Sliding
Freq. #7281
Needle Radins .......................... 0.0027 ... 0.001"
Tracking Wi ... .. ... ... ... ... 2gms 6 gms
st Resenance ...... .............. ..., 3500 cps ..l 1000 cps
Element Capacitance ..................... 1000 wpf . 600 wuf
Needle Type .............. ... .. Sapphire ... Osmium Tipped
(Permanent) Stainless Sieel
(Replaceable)
TELE-TECH * June, 1948
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Fig, 33

commercial use of ceramic materi-
als.

Difficulty encountered in many
circuits of maintaining constant ca-
pacitances when the temperature is
varied, has led to the use of tem-
perature sensitive circuit compo-
nents purposely inserted i{o com-
pensate for the temperature drifts
of regular circuit elements. The
constant temperature coefficient of
capacitance of certain titanate
bodies over wide temperature
ranges makes them extremely use-
ful as a thermal capacitor, appro-
priately called “THERMACON".
The characteristics of several bodies
now available are shown in Fig, 34.

The most remarkable feature of
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these materials is the linearity of
the temperature effect.

While some work has been done
to date upon the uses of a non-
linear capacitor, the work, spon-
sored principally by Army and
Navy appropriations, has not as yet
proceeded beyond the basic investi-
gation and circuit blue print stage.
Fig. 12 and 15 (in Part 1) showed
that the capacitance of a dielectric
can be varied by a factor of 5 by a
suitable change in voltage. The
maximum rate of change occurs at
approximately 25 wvolts per mil,
and this maximum coefficient 1s
approximately —49% change per
volt per mil.

QOver a limited range the change
is fairly linear. Because of the rela-
tively high bias necessary to get
the optimum veoltage coefficient, re-
search is being undertaken to de-
velop materials the voltage coeffi-
cient of which can be ulilized at
much lower biasing gradients. Fur-
thermore, since these ceramics ex-
hibit some hysteresis as well as
temperature coefficients, this re-
search must be extended to develop
materials exhibiting reproducible
characteristics, low hysteresis, and
good thermal stability. Neverthe-
less, preliminary experiments are
being carried out to develop circuits
in which the titanate ceramics can
be put to use.

Frequency Modulation

The most obvious use of a non-
linear capacitor is as the modulating
device of a frequency modulated
oscillator. Experiments have been
carried out in which a commercial
FM-TV booster was made to oscil-
late at 90 MC by the removal of

to bring about an increase of more
than 2 MC in the oscillator fre-
quencies.

A simple amplitude modulation
device, proposed by Roberts', Fig.
36, combines in a single unit essern.-

T

NAL

S1G
‘H**T y

MODULATING

Fig. 35

loading resistors in the tuned grid
and tuned plate circuits. The non-
linear capacitor (body #87-12) was
placed in series with the grid tun-
ing element as shown in Fig. 35.
Application of 50 volts bias to
the non-linear condenser was found

www americanradiohistorv com

tially the function of a frequency
modulator and frequency discrimi-
nator output circuit. In this circuit
RF power i1s supplied to L, irom an
external source. The tuned circuits,
connected in series opposition, are
both tuned to the same frequency
and to one side of the frequency of
the RF source such that with mno
signal input, the output signal is
zero. The application of an inpui
signal changes the capacitance of
non-linear condensers C, and C,,
hence tuning the circuit connected
to L., toward or further from reso-
nance, thus producing a difference
in potential across L, and L, which
represents the output signal.

If the output of the amplitude
modulator is detected and the R¥

‘w SOURCE

prvry

)]

e

Fig, 37

eliminated, the unit becomes essen-
tially an audio amplifier. Of course,
RF power must be supplied. In this
regard, the development of a simi-
lar amplifier utilizing a push-pull
input, Fig. 37 is under way in our
laboratories. Here two tuned cir-
cuits with no signal are again tuned
to identical frequencies, but off the
RF source frequency, as shown by
the curve of Fig. 38b. When an
audio signal is applied, the resonant
frequency of one tuned circuit is
raised while the other is simultane-
ously lowered and since the output
is the difference of these responses,
an output voltage is produced.

In another arrangement, the two
tuned circuits are shifted an equal
amount in opposite directions from

(Continued on page 52)
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Direct Reading Vector Impedance

Accuracy, versatility, and low cost keynoted in design of new instrument

Magnitude and phase angle values of unknown impedance are read separately

By: Technical Staff, VFB Line Corporation, 702 Anneslie Road, Baltimore 12, Md.

A new application of simple
electrical circuits has resulted
in the design of a vector impedance
bridge of unusual versatility and
flexibility. This device, known as
Model 100, Fig. 4, measures values
of impedance directly in polar form,
giving separate readings for magni-
fude and phase angle by means of
the two-null method. Included in
the capabilities of the device is the
measurement of the limiting cases
of impedance—inductive reactance,
resistance, and capacitive reactance
—over the entire range of magni-

tude. The scales are arranged in
4
B |
|
.
{a)
Fig. 1: Positional arrangement of bridge

arms for measuring impedances containing
a) inductive and (b) capacitive reactonce

such a manner that, although the
electrical circuits measure or re-
spond to impedance only, values of
inductance, resistance, and capaci-
tance are indicated directly. An
additional feature of the device is,
that transformer - winding turns

Fig. 2: Diagrams showing vector relalionship between: (a) R. X, and the
impedance resulting from the parallel combincation of R and X: {(b) com-
mon voltage, branch currents and total current for B and X in parallel

ratios can be read on an inverse
scale by means of a special connec-
tion with one of the bridge arms
switched out of the circuit.

This overall performance is made
possible by means of a unigue ex-
pedient which enables the functions
of matching the magnitude and
matching the phase angle of the
unknown impedance to be per-
tormed each independently of the
other. The magnitude is matched by
the combined action of the decade
resistance arm and the continuous-
ly-variable resistance arm. The
phase angle is matched by means of
a constant-magnitude, variable-
phase-angle arm, referred to below
as the CMVPA arm. The ratio range
of the decade resistance arm work-
ing in conjunction with the con-
tinuously variable resistance arm is
from 1 to 1000; the range of the
CMVPA arm is from —90° to +90°
in five-degree steps, at a constant
magnitude of 1000 ohms. Thus, a
balance can be obtained with any
value of unknown impedance hav-
ing a magnitude of from 1 ohm to
1 megohm, and lying in either the
first or the fourth gqguadrant.

In Fig. 1 (a and b):

Rv = continuously variable re-
sistance arm (100 to 1000
chms).

Ro == variable decade arm (1 to
100,000 ohms).

Zx = CMPVA arm.

Zup, — unknown impedance hav-
ing phase angle in first
quadrant (voltage leading
current).

Zuve = unknown impedance hav-
ing phase angle in fourth
quadrant (voltage lagging
current).

In Model 100, the arrangement of
Fig. 1(a) is used to measure values
of Zug, Xz, L, and R on the linear
scale or arm Rvy; while that of Fig.
1(b) is used to measure values of C

Fig. 3-a: Simplified schematic of the constant
magnitude variable phase angle arm

Fig. 3-b: Diagram showing the vecior derivation of R, and R.
as functions of X and 6, {Only X, is shown,) For derivation
of X, diagram rotates into the fourth quadroant about line R,

.
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bridge

on the linear scale and those of Z,
Xe, and R on the inverse scale. It is
felt that this is a good practical ar-
rangement, although not necessarily
the best one. Perhaps one in which
@ll unknown quantities to be meas-
ured are connected in one position
only, in such a manner that all but
C are measured on the inverse scale,
is better. Such an arrangement,
which promises to give greater ac-
curacy because of the almost com-
plete balancing out of distributed
wiring capacities, is under investi-
gation. However, with the present
model the arrangement of Fig. 1(b)
gives greater accuracy for values of
R above 10,000 ohms, although that
of Fig. 1 (a) is more convenient to
set up, and is therefore recom-
mended for all values of R below
this figure.

For the measurement of trans-
former-winding turns ratios, Zs« is
switched out of the circuit entirely,
and 1s replaced by one winding of
the transtormer under test. Another
winding is connected in place of Zuv,,
Fig. 1(b). It is necessary that the
two windings be connected series-
aiding, otherwise the search for a
null becomes meaningless. When the
windings have heen properly
phased, the turns ratio is readable
directly on the inverse scale as a
value greater than unity. If a null
1s not obtainable, it then becomes
necessary to interchange the wind-
ings, keeping the same phase rela-
tionship. In most cases there will be
10 doubt as to which winding has
the greater number of turns, since
that winding will also have the
greater DC resistance, and, if all
other windings of the transformer

Table |—Nominal Accuracies

Electrical Range

Quantity
+=2% * 5% + 10%
iAccuracy Accuracy  |Accuracy

C (af) 101 to 1 [.001 to 10{.0001 to 100

L (hy.) 01 to 1 1001 to 10/.0001 to 100

| i
T 1to 10 1 to 100 [t to TOOO

Xc, Xr, R, [100 to T0K[10 to 100K|1 to 1M

Zc, Zv,

{ohms)

TELE-TECH * June, 1949

Fig. 4: External appearance, and rear internal view of the Meodel 100 Impedance Bridge

be open-circuited, the greater in-
ductance.

A frequency of 1591 cycles was
chosen to permit simplification of
the scales since at this frequency
0.1 h and 0.1 pf. both have 1000
ohms reactance.

Bridge-Balance Considerations

When the arms of the bridge are
electrically in balance, a minimum
signal will be present across the
points A and B of Fig. 1. A zero
gsignal is of course desirable, but
cannot usually be realized because:

1. The so - called continuously-
variable resistance arm is made up
of small increments of resistance,
each being the resistance of one turn
of the winding of the linear wire-
wound 1000-ohm potentiometer;

2. The CMPVA arm is variable in
five-degree steps only;

3. At the null point the second
harmonic in the signal becomes
comparable to, or even greater than,
the fundamental. However, the null
cbtained over most of the range is
sharp enough to be detected with-
cut difficulty.

The condition for a perfect null is
that the waveform of voltage at
point A be an exact replica of that
at point B, and that the two wave-
forms be exactly in phase. Con-
versely, when a perfect null has
been obtained, the two waveforms
must be exactly equal to and in
phase with each other.

In order to explain the theoreticai

www americanradiohistorv com
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basis for the CMPVA arm, it is nec-
essary to consider the behavior of a
resistance and a reactance connected
in paratlel. In Fig. 2(b), the direc-
tion of the vector representing the
impressed voltage is taken as the
reference direction, since the voltage
is common to both branches of the
circuit. The current through R is of
necessity in phase with this volt-
age, while that through X (taken
as inductive for this discussion) lags
the voltage by 90°. Thus, the total
current lags the impressed voltage
{Please turn to next page)
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VECTOR IMPEDANCE BRIDGE

by some angle § between 0° and 90°.
Now:

B =tan™ Is/Ix,
=tan”® (E/X)/(E/R)
=tan® R/X.

However, when the two are in
series, the current lags the voltage
by some angle « such that:

x = tan” X/R.

Thus,

tanfi = 1/tan «

=cota
=tan (90° — a);
and o+ = 90°.

In Fig. 2(a), X and R are shown
in the correct phase relationship.
The line Zs represents the series im-
pedance in magnitude and direction.
The line AB is equal to the line Zs
by construction. X is the diameter
of a circle to which R is tangent at
point C. From C a line is drawn to
the point where the line AB inter-
sects the circle. By geometry this
line, h, is normal to AR, and is
therefore the altitude of the triangle
formed by R, X, and AB.

Then, by geometry, h = Vab.
But; a = R cosa = R*/Zs,
and; b = X sina = X*/Zs.
Substituting: h = RX/Zs.
Now, by algebra:
Ze = (RiX)/ (R+jX)
= (RIX+RX") /(R+X%)
= (RX/Z<) (X--R).
Zr = RX/Zs.

Therefore, h in Fig. 2(a) correctly
represents Zr, and is, in fact, iden-
tical with it in both magnitude and
direction, since 8 in Fig. 2(a) is
equal {o 90° — «, which was shown
above to be necessary.

That is, the semi-circle of diam-
eter X and to the right of X is the
locus of all points which, when con-
nected to the point of tangency of
the semi-circle and R, represent the
parallel impedance formed by X and
R as R varies from 0 to infinity for
a given value of X, the particular
point on the semi-circle defined by
a given value of R being that point
where the line joining the extremi-
ties of X and R intersects the semi-
cirele.

Fig. 3(a) shows the arrangement
of the componenis of the CMPVA
arm. X is 1000 ohms, either induc-
tive or capacitive, depending upon
whether the desired phase angle lies
in the first quadrant or the fourth
quadrant, respectively. R, is a re-
sistor variable from zero to infinity,
and R, is a resistor variable from
1000 ohms to zero. These two vari-
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(Continued)

able resistors are ganged in such a
manner that one increases as the
other decreases, and vice versa.
Fig. 3(b) is the same as Fig. 2(a),
except for the addition of a few
lines and angles. With X as radius,
an arc is described joining X and
R.. From the upper end of Zr the
line R. is drawn parallel with R, to
meet the arc. From the point of
intersection a new line, Zg, is drawn

back to 0, making an angle 8 with
R,, and equal in length to the line X.
This line Z;\— is the vector sum of the
two lines Zr and R. in series, and
1s equal in magnitude to X for any
value of % between 0° and 90°. This
is true in the fourth gquadrant, when
X is capacitive, the whole diagram
being rotated about the line R..

It is apparent from the diagram
that for any value of 6 between 0°
and 90°, and for any fixed value of
X, there will be a unique pair of

(Continued on page 64)
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Fig. 6: Model 100 circuit diagram. Selenium reciitier provides DC power 1o 12AT7 tube

Table 1I.
Suggested Principal Measurements to be Made by Model 100
1
Inductance Capacitance Impedance | Tourns Ratio Miscellaneous
o AF Surge-Trans- -
Chokes: Capocitors: mission Line: Transformer Detecting shorted
Filter : Air Microphone Windings turns of trans-
. former wind-
RF Ceramic Speaker Sections of same ings.
Coils: Electrolytic Telephane winding to de-

. Mica termine position | Anolysis of feed-
Focusing ol Cuiter Heads of taps. back circuits
Peaking Filt | Ports selection—
Spkr Voice Cable: 1ers atte I'I:uafion

. 3L T ) networks
Networks: Coaxial (ppf/ft.) ocf:ded rans
Compensation ermers Checkin? OU’?SZ;
or selsyn wind-
Cross-over Headphanes ings for shorts,
Transformer: Microphones opens, and un-
Leakage (direct or balances.
C thraugh match-
Winding ing transform-
Deflection Yokes ers)
Pickup Heads
Tube:
Qutput circuits to
ground
Cathode & S¢reen
to ground
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New Principle for

road Band

Antennas

By M. W. SCHELDORF, Rescarch Director

J. F. BRIDGES, formerly Research Engineer
Andrew Corp.. 363 East 75th St., Chicago 19, I,

COMMON necessary charac-

tevistic of all broad band an-
tennas is that the structure provide
a relatively large effective surface
area over which the conducting
surfaces may flow,

One structure that satisfies this
requirement is the fan, where a
large surface area is replaced by a
multiplicity of small linear con-
ductors. The fact that there are a
number of conductors in a fan unit
will lead the investigator to inquire
what may happen if the elements
are not equal in length. An espe-
cially interesting possibility is rec-
ognized by anyone familiar with
the Impedance characteristics ot
linear radiators which differ in
length by rultiples of one-fourth
wavelength.

Consider the antennas of Figs. 1
and 2. Here we have shown the
experimental results of measuring
the admittance of a wvertical half
wave and a vertical three-gquarter
wave radiator over ground. As is
expected, the first antenna shows a
shunt resonance, with a generally
constant conductance in series with
a susceptance of positive slope. both
low in magnitude. The second an-
tenna shows a series resonance with
a peaked conductance in series with
a susceptance of negative slope,
both high in magnitude.

Imagine connecting these anlen-
nas in such a manner as to combine
the admittances and thereby pro-
duce cancellation of the reactive
parts of the impedances. This is not
a new concept, but, to our knowl-
edge, there has been no practical
application of the principle.

To illustrate the band width im-
provement, we have calculated on
Fig. 3 the admittance resulting from
a combination, in parallel, of four
half wave and one three-quarter
wave elements (assuming no mu-
tual impedance, for simplicity).

Band width is more specifically
shown by standing wave ratio

www americanradiohistorv com
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values. Hence, for each of the con-
ditions described, we have chosen
an imaginary matcher which would
give the best band width and have
calculated the values of SWR into
the systems that result., Note that
the simple antennas are narrow in
band width, but the combination
kas a broad band characteristic as
predicted.

In order to apply the principle
to fan antennas, we have become
familiar first, with the behavior of
fans in general. We have set up

(Please turn to next page)
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BROAD BAND ANTENNAS (Continued)

various length 60° six-element fans
over a ground plane as shown in
Fig. 4 and measured the input im-

pedance. (See Figs. 5 to 10.) As
before, we have shown the best
band width by assuming the ap-
propriate matcher for each case. It

entirely experimental and a num-
ber of trials are necessary. We have
secured a band width of 10.9%
{based on SWR limit of 1.10). The
best simple fan gave a band width
of 5.3%.
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Predicted field strength comtour map of WOR-TV,

operations in “midsummer” on Channel 9.

the video pariner of Mutual's key New York Station, which is scheduled to begin

186-192 MC. The station’s tower, across the Hudson River from Manhattan at North Bergen.
N. J., will rise 760 {t. above the ground and 1047 {t. above sea level,

making it the state’s tdllest structure.

Close to 400 {t. has already

hN ’“% v foes \N been built. A glass-enclosed microwave relay station is to be con-
(-\_ “,g\N OVRK | coW ‘L. structed at the 555-fi. level to pick up broadcasts from the siation's
1 g‘ mobile units, and to serve as a disiribulion unit feeding power to
. —( the tower's lights and illuminated signs. The tower will be topped
i) by a six bay turnslile antenna, end will house ¢ 5 KW General
A Eleciric 6B visual transmiiter operating at 2.04 KW, and a 2.5 KW
GE-85 aural transmitter operating at rated output. WOR-TV’'s studios
; are under construction in buildings at 7 West 66 St., New York City.
7\ J Heighis of TV antennas in New York Cily area are also shown,
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WASHINGTON
Vews Letten

F HAF AT AR AR

Latest Radic and Communications News Developments Summarized by Tele-Tech’s Washington Bureau

CHIEF SIGNAL OFFICER PRAISES PATRIOTISM
OF RADIO MAKERS—The declaration of Major Gen-
eral 8. B. Akin, Chief Signal Officer of the Army, to the
House Appropriations Committee that patriotism is a
strong influence in the electronics-radio manufacturing
industry which bends all possible efforts to supply the
requirements of the Armed Services, was a tribute
worthy of serious attention by that industry since
General Akin, one of the few present Generals with
decorations for gallantry in action during World Way II,
is not ever given to spreading about compliments unless
deserved. It is also of great significance since the equip-
ment procurement and research programs of the Signal
Corps, Air Force and Navy are of definite importance
to the industry’s manufacturing and research concerns
during the current business fluctuations. While the
funds for procurement for the North Atlantic Defense
Pact countries have not yet been disclosed in detail
for the supplying of radio-electronic apparatus, the
U. 8. Armed Services have revealed their next fiscal
vear’s requirements to Congress with the funds to bhe-
come available after July 1.

ARMED FORCES TO SPEND $330 MILLIONS—The
Signal Corps will spend a total of $105 million for pro-
curement, with $30 million additional for research and
development: the Air Force requires $115 million and
perhaps $10 or $15 million more; and the Navy plans
to purchase $57 million for Fleet and Shore Station
modernization of its radio-electronic facilities, together
with an additional $15 million for Naval Aviation elec-
ironics apparatus. Leading officers of the Armed
Services indicated, incidentally, to Tele-Tech's Wash-
ington bureau their interest in the publication of the
radio-eleclronic manufacturing industry’s national pre-
paredness mobilization plan in the March issue of
Tele-Tech.

FCC COMBISSIONER WEBSTER REAPPOINTED
FOR SEVEN-YFAR TERM—Generally regarded as the
foremost authority in the government on mobile radio
questions, especially marine, aviation and police ser-
vices, FCC Commissioner Edward M. Webster was
renamed by President Truman to another seven-year
term on the FCC. His reappointment had been expected
hecause of Commodore (Coast Guard) Webster’s dis-
tinguished career in governmental radio service, in-
cluding most of his career as the top communications
officer of the Coast Guard and from 1934-42 as FCC
Assistant Chief Engineer. His confirmation hy the Senate
is vegarded as assured although the Senate Interstate

TELE-TECH * June, 1949

Commerce Committee plans a brief hearing, probably
not until early June, to ascertain Commissioner Web-
ster’s views on television and FM broadcasting as well
as on the mobile radio services. He has been serving
on the Commission since March 18, 1947, having taken
the place of former FCC Chairman Paul A. Porter when
the latter took over the helm of the Office of Price
Administration (OPA).

BROAD-BAND MULTI-CHANNEL SYSTEM IN
400-500 MC MOBILE RADIO SOLUTION—Although
there were misgivings on the part of three Com-
missioners that the allocation plan had substantial de-
fects which might mean important revisions would be-
come necessary in the immediate future, the FCC after
months of stafl work and study by the Commissioners
announced its final rules and regulations and alloca-
tions blueprint for the Mobile Safety and Special Radio
Services early in May. The new rules and allocations
become effective July 1. Qutstanding feature of the
FCC’s determination in the mobile allocation plan was
the emphasized endorsement of the future need of many
of the Mobile Radio Services to be established in the
higher bands of 400-500 MC range with the multi-
channel broad-band system of transmission to be
utilized as proposed to the FCC in October and Decem-
ber, 1948, by the Bell Telephone Laboratories.

FCC’S COY SEES TV PROGRESSING, EVEN WITH
FREEZE PROLONGED-—By the end of 1949, FCC
Chairman Wayne Coy predicts the present 1,500,000
television sets in use will be doubled, but the Com-
mission chieftain on the eve of this departure as chair-
man of the U. S. Delegation to the Paris Telegraph
Conference feels the television station “freeze” holding
up some 300 station construction permit applications will
be in effect for another three or four months.

FLASH! FCC ANNOUNCES FREEZE-LIFT, UHF PLAKRS

The FCC has just releascd its time-table {or lifting
the television *freeze” and making the UHF alloca-
tion. Official annonncement says it will be early fall
before final decision. 6-MC TV operation is planned
{or lower half of UHF band. Commission also opens
door for 6-MC color on ¥YFH and/or UHF chaunels,
if color can be veceived by minor modifications of
ordinary reccivers, (This provision is counsidered
very surprising.) Upper half of UHF band will be
kept for TV research on stratovision, polveasting,
and high-definition 1elevision,
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Airborne Radio Conference,

Dayton IRE Meet, June 3-4

A technical conference on airborne
electronics will be conducted under
the sponsorship of the Dayton section
of the IRE on June 3rd and 4th in che
Dayton Biltmore Hotel, Dayton, Ohio.
An inspection tour of the Air Material
Command Engineering Division at
Wright-Patterson Air Force Base is
planned for the afternoon of the third
and will be followed by a banquet at
which F. R. Lack, vice president of
Western Electric, will be the principal
speaker, Exhibits will be open {rom
9:00 A. M, to 5:00 P. M. during the
two day conference. The following
papers will be presented in morning
and afternoon sessions on Saturday,
June 4th:

' Aircraft Communications Equipment and Theory'”
—J. D. Woodard, Mum:ger Aviation Engineer-
ing, RCA, Camden, .

“Air Navigation and Traffic Comtrol’” — Dr. D.
Ewing, Director of Development, Air Naviga-
tion Development Board, CAA, Wash.,, D. C.

"Antennos for High Sueed Axrtruﬂ” — J. F
Byme, Vice Preﬂdent Airborne Instruments
Laboratory, 160 Old Country Rd., Mineolo,
N. Y

““Radio Wave Propagation in Lower Atmosohere™ —
Dr. H. G. Booker. Professor of Electrical En-
gineeritg, Cornell University, lthaca, N. Y.

‘’Design Trends in Components for Airborne Elec-
tronics’” — F. J. Given, Ass’t Director of Trans-

mission. Apparatus Dev., Bell Telephone Lab-
cratories, Murray Hill, N J.

"Plychologlwl Aspects in the Operation of Air-
borne Electronics System'’ —- Dr., P. M. Fitts,
Aero Medical Laboratory, Air Material Com-
g:.ml, Wright-Patterson, A, F. Bare, Dayton,

10,

TV Output Running Over 2
Million Sets Yearly

More than 515,000 television receiv-
ers were produced during the frst
quarter of 1949, or at the rate of over
two million sets annually. ZEarlier
figures for the quarter had inciuded
only the outputs of TV makers who
are RMA members, thus omitting some
25 other active television producers in-
cluding one very large Mid-West
manufacturer. When these subsfantial
outputs are included, total U. S. tele-
vision preduction for the January-
February-March quarter of 1949 is
computed at 515,500 television sets.

Co-Channel TV Stations Try-
ing New “Off-Set”” Carriers

A new “off-set” method of transmis-
sion is currently being tested between
NBC’s New York City and Washington
television stations on the samme fre-
quency, Channel 4. Although there
have been enthusiastic reports over the

NEW TV TUBE DEVELOPED UNDER DE FOREST’S DIRECTION

American Television Ine., 523 S, Plymouth Ct..
new type cathode ray tube for television which the makers say will reduce “gray glare” and

minimize eye fatigue

Chicago, 111,

in prolonged viewing,

has announced availability of a

Termed the “Eye-Saver.,” this iype is

reported to cut down glare and highlight halation through the use of a new f{luorescent
material in which each granule of the phosphorescent coating powder is surrounded with
an opaque substance. Both 10 and 12 in. sizes are now in production with 18 in. sizes due

to be available soon.

Production costs are said to be practically equal to those of tube

types currently marketed so that corrected tubes can be sold at no increase in price.

Photograph above shows U.
Dr. Lee de Forest,

46

A. Sanabria (left), president of American Television Inc.,
director of research, who supervised development of "Eye-Saver”

and
tubes
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RCA synchronized carrier system
(Tele-Tech Jan. '49) in use up to now,
this newer method appears to hold
much more promise in minimizing the
so-called “Venetian Blind” effects.

In the previous synchronized system,
a centrally located monitor post con-
trolled the carrier frequency of one of
the co-channel stations. In the new
arrangement, the carriers instead of
teing accurately synchronized are “off-
set” from each other by half the line
frequency or abouf 8 KC. The width
of the interference pattern bars is
thereby reduced to a matter of one-line
width and so becomes unnoticeable in
the picture. Gain is of the order of 10
DB, depending on the precision of the
crystals and the stability of the carrier
difference. Normal variations and the
drift expected when best-quality crys-
tals are used, do not alter the expected
gain in interference reduction to any
great degree.

The system was developed by RCA
researchers in their Princeton Labora-
tories, and with the successful comple-
tion of the tests now heing conducted,
a greater number of stations on each
channel can be expected in the future
with little or no increased operating or
purchase costs to any of them.

Coming Events

June 3-4—IRE, Dayton Section, Con-
ference on Airborne Electronics,
Biltmore Hotel, Dayton, Ohio.

June 16-18—American Physical So-
ciety, Semi-Centennial, Massachu-
setts Institute of Technology, Cam-
bridge, Mass.

June 20-24—American Standards As-
sociation, Seminar on Technic and
Organization of Standardization.
Room 503 Engineering Societies
Bldg., 29 West 39th St.,, New York
City.

June 20-21—IRE, Conference on Elec-
tron Devices, Princeton TUniv,,
Princeton, N. J.

June 20 - 25— American Institute of
Electrical Engineers, Summer Gen-
eral Meeting, Swampscott, Mass.

June 27-29 — American Pliysical So-
ciety, Conference in conjunction with
American Association of Physics
Teachers, TUniv, of Washington,
Seattle, Wash.

August 23-26—American Institute of
Electrical Engineers, Pacific General
Meeting, Fairmont Hotel, San Fran-
CiSCOo.

August 29 - September 1 — Associated
Police Communication Officers, Na-
tional Conference, Hotel New York-
er, New York City.

September 26-22—National Electronies
Conference, Edgewater Beach Hotel,
Chicago.

TELE-TECH + June, 1949
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New Parts for Design Engineers

Interference Filters

Electrically suppressing
caused by atreraflt DC molors
in the freguency range from

mrerference
FonCraiors

KC to 400

radac
and
150

A, type FA 203 radio interference (ilter {il-
Insir. left) is rated at 50 amps. >0 volts DC.
Other units are available [rom 12 to 400
21N pN. The 170 215 {(iNuatr. right) is de-
signed for operation in 115 volt AC A00
cycle circuics. Tt effectively veduces radio
interference from power supplies and diyna-

motors and other electrical equipment operat-

ing at 400 cveles. COther units for ¢80 cyele
operation range in current reying  cxpacily
[royy 1 Lo 50 amps Filiron Company. Ime.,
38-25 Bell Blvd., Bayside, N. Y. C, 7.

TV Tube Sleeve

Tecause the high sevond ancde voltaze s
present over ithe entire cone of (he Dew
metal TY pictare tubes  the  ploastee cleeve

MEES

been siesiuned Lo facilizate maniing wned
insulaling  (he tul Al merial portiens ol
thie tube are cov 1 by the plastic sheatl-
ing and the evirmded plastic mountin ring.
winch covers the vinn Anchor Plasties Co.,
533 canal St New York, New York.
Resistors
Noise level o a mew lhine of ingh Teility
carban gistors iz g0 low (hat they are said
to appreach wirewound resistors for  onret

operation in high gain awdie trequency anpli-

cations. The resislance element ix a homa-
geneous carbon layer almost monomole-
cular Lhinness in the higher resistance valuex.
Hence, these units are fres of the custemary
gizzling and frying noises commonly asse-
ciated with composition ezrbon  resisiors.
Normally made to tolerances of 1. 1t is ¢

pected  thar all rvesistors deliverced in (he
American market will adhere to that ligure

for the lite of rhe compon=nt.-
troni¢c Components, Ine.. 230 I
York 1%, N. Y.

Welwyn Blee-
46th St., New

TELE-TECH <+ June, 1948

Capacitor Assenbly
The Capaci-Ring is a capacitor assembly
desiegn (o simplify The proklem of soclket
Lerm TF by-passing. It combines 1n a
vompact. shielded wunit 4 separate nmca ca-
pacitors isulated from one snd other. Sections
are nrovided for healer, screen, and cathode
with the lead from each section properly lo-
cated adjacenit v the appropriate sockel
ferminal, Jiend wnduetance is. as a result.
extremely small. Type GAMA is Jdesigned Ifor
uge with (he standard T-pin miniature tube
sockel, The unil mounis with the same
fastening required 1@ mounl the socker ik-
self. No o additional chassis Sahrication is
needeld.  The terminal arrangement is such
by -passimg requirements of all the

that the
T-pinominiature 3P pentodes can by satisfied.
Fach of the 4 sections of lhe Capaci-Ring has
the nownnal capacitance of 300 puf. Greater
vapacitance valuoes and other terminal ar-
rvangements can be supphlied on special order.
-The Compton Co,, Bethesda, Md.

Vibrationproof Connectors

Feveral new featwn inciuding radio-sinield-

ing, pressurizing, moisturcprooling have heen
added to the Cannon line of viobration prool

AN-{ype connectors, This scries has been
lested in actual afreraft opecation (o 39 Gs.
For insulating material & new synthetic re-

sidient materal with high dietectric has been
ardopled that will funciion salisfactorily at
— 0% po 4-300° . Inserts are ome-picce de-
=ign. Radin shielding ix accomplishied by
sphere and one joints made in accordance 1o
Navy  Hulletin BR49A 5018, 8hell material
15 alumyinunl alloy with Dural coupling nubs.

L.ow millivolt drop contacls are conper alloy,
silver pluted.  Cannon Eleeirie Co., 3209 Hum-
boldt s=t., Los Angeles 31, Calif.

Indoor Antenna

Orienfting =iy in all directions, riewly-
slesigned TVT-49 andent anteona oX-
vellent receplion on every channel. [l polished

the

rives

alumianm telescopie dipoles have been designad
to hwomonize with living room rurnishings.
1t is sturdily consicucted, we perfectiy,

and  will nol  tip over, A5, —Ward
Prodnets Corp., 1323 12, 45 evelund 3,
Ohio
Television Gun Mount

Among  the firsr 1o initizie velume  pro-
duetion o complete television gun vounts,
Maydu Brorhers :ire manulacluling rmounis

stabi-
is claimed. as

of  three-pillar consiuractinm, Grealer
1y and geometrical strengih
well as increased 1mgidity and evenness ol
spacing of supported pavis.—IHaydo Brother
Plainfeld. N, T,
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iniature Terminal
the exwremely

Because of small size of a

new fype rermwinal consiruciion. a large num-
thent

her of cunn be mounted in lisgited

The photograph shows ten such
{ferminals mounled in a hermentically sealed
rransformer case cover with a 1% im, dia-
meter,  Their construction, cmploying cera-
mic bushings and rubber gaskets, provides a
pormanent hervmetic seal that is proof against
mechanical fraciure, extremes of temperature,
and the entrance of moisture under all con-
ditinns imposed by JAN-T-27 reqnirements.
They can be used with transformer designs
roquiring high potential tests of up te 1,000
eliz.—Clhicagoe Transformer Div., Essex Wire
Corp., 3501 Adadison §t., Chicago 18, YL

Spaces.

Grid Bias Cell

Available In ¥
volts, a new minialure
vides a conslant potential
tronic Ltubes and eircuits,
s required of the c¢ell, Hince it s 4 po-
tential device only, its EMEF ig lowered by
even a [raclion of a mocroampere drain but
it is unaffecled by AC of any frequency. At
audio frequencies, the cell has a non-re-
setive nnpedence of belween 2530 and 1,500
ohms. 1t will operake satisfactorily over a
Ltemuperature range rom —60°C 1o 4-60° C.
The cell does not produce neoise in high gain
amplifiers.—P. R. Mallory & Co., Indianapolis
¢, Ind.

voltages, 1. volls and 1.7
zrid bias cell pro-
for bias ol elee-
wlhere ne cicrent

Terminals

A line of steatite-neoprcne compression tyvpe
termninals has been developed for use in
herfnetieally sealed trapsformers and capaci-

tors, inchebng oil-imniersed, and other slec-
tronie equipment where velatively high voli-
nocs dare involved, Among adyvantages claimed

for these compenents are: [reedom [rom sur-
face (racking iendencies; ability te meeet
severe  cyeling  requirements under military

high resistance to mechanical
shiock even under extremeds in
high velrage and currvenl Garry-
for spaec oceupied,; complele
service available, including
Inboratory facilities, nmder supervision of the
inventor, R. U. Clark.—Lundey Associales,
964 Main St., Waltham 54, Mass.

gpeciAcations:
and  fhermal
iemperature;
ing capacily
engineering

Priu!e(i Circuit Elements

Bxroemely fing spacings, thick conduclors,
and iow <ost characcerise a new hoe of
printed ecircrits which are bemng

o The micrg-sereened pattern

The micrao-screened patiern

any drsired size or shape, the

lines mayx be ol almost any material and
can be deposited on metal. glass, plastic or
papcr bases. line widlhs and spacings of
001-in. aml accuracies of .0002-in. are al-

Conductivily is ex-
the deposit may be
Co., 108 N.

tainable in producooen,
ceptionally goeod because
made  thick.—Glass  Produets
Dearborn St.. Chicage 2, IM.
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New Lab and Test Equipment

Sweep Signal Generator
Continuous frequency coverage from 2 to

240 MC Is provided for FM and TV alignment

by the Series E-400 wide range sweep slgnal

generator, A direct-reading turned altiminam
tuning d{ial wich approximately 6 [t. of 2-
color etched scaleg is incorporated. A direct
reading vernier scale is also included which
reads to 1 nart in 1500 for criticai applica-
tions and o0dd frequency spolting. A termi-
nated RG/U type coaxiai RI® output cable
provides for non-reactive injection of test gig-
nals plus open Jine impedarce for utmast
flexibility.—I’recision Apparatus Co., Inc., 92-
2% Horace Harding Blvd.,, Elmhurst, I. 1.,
N. Y.

Standing Wave Indicator

Relative audio veoltages delected LY a crystal
rectifier or Lolometer may be measured by a
new standing wave indicaior, known as Lhe

—hp— 43i5A. Although it has been designed
for use with the —hp-—— 805A parallel plane
slotted line, it may be used with other slotted
lineg sy¥stems. In conjunetion with a slotled
line, the 415A will determine flatness of a
2oaxial or waveguide system, measure imped-
ance, locate sources of reflection and de-
termine p=sreentage of reflected power, It
operates on a single fixed tuned frequency or
one KXC. Other frequencies from 300 to 2,000
eps can be supplied on special order.—Hew-
lett-Packard Co., 393 Page Mill Rd., Palo
Alto, Calif.

Oscilloscope Amplifier-Sweep

An oscilloscope amplifier-sweep unit  has
leen developed for use with any of the Millen
line of basic 2-, 8-, and 5-in. rack panel os-

cilloscopes. The new No. 90321 unit consists
of horizontal and vertical amplifers, a hard
tnbe saw-tLooth sweep generator and power

supply mounted on a standard 5% -in. rack
punsl —James Millen Mig. Co., 130 dnge
St Mualden dR,. Muass,
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Kiloveltmeter

Designed to wmeasure television and =x-ray
voltages up to 50,000 volts DC, the model
4080 Kilovelumeter micrtoampere in-

is a 20

strument  with an input impedance ot 1350
megohms. Basic sensitivity is 30,000 ghms par
volt, All volla is dissipated in the shielded
polystyrene probe, test leads are shielded and
the shields arc connecled together for greater
salely, A ‘mormal-reverse” key is provided so
that the probe may be used regardless of the
polarity of the voltuge under test.—Bradshaw
Instruments Co., 348 TIivingston St., Broolklyn
1%, N. Y.

RF Cuapacitanece Metler
Rapid lesting and measurement of small
capeitors dup e 1w paly i provided by

type MHLIZ-A RF capacitance meter. Measura-

Four-Channel Oscilloscope
Versatilily of model H-4GRT oscilloscope

is enhanced by the use of 4 independent chan-
nels,

each with its own horizontal and ver-

tical amplifiers all operating inlo one four-
gun cathode ray tube. Two of the chrannels
are provided with DC amplifiers and the other
two with AC amplifiers. The tormer permits
examination of sub-audible phenomena while
the laiter have a frequency response to 500
KC. The two sweep generators are arranged
so that the whole unit may be used as a dual
channel AC instrument or a duval channel DC
instrument with separate generators fov each
channel. All channels may he used with either
sweep, thug sllowing comparlson of two,
three, or four phenomena on a common Lime
base.—Elgctronic Tube Corp., 1200 Fast Mer-
maid Yane, Thiladelphia 18, Pa.

Impedance Bridge

The model 100 universal impedance bridge
is a small, compact instrument designed for
the measurement of any value of hmpedance

ment is made by substitution metlhed in which
Lhe capacitance ot a calibrared air capacitor
1< reduced o re-eslablish resonance after an
unknown capacilgr is connected., Resonance s
indicated by maximum deflection of a meter.
Two ranges are provided: 0 to S0 upt and 0
to 1200 pufl, Ronge switehing is accomplishad

automatically as the dial s rotated and
measurements are made at a rrequency of 1
AlC.—General Radio Co.. 275 Massachusetts

Ave,, Cambridge 349, Muss,

NVoise Diode

Noise ligure ol avn FM ar 1elevision receiver
can he read dircotly with (he aid of a4 Mew
ovice called the Mega-Node, This instrument

of random neise cover-

is a calibrated source
ing the Trequency rawnge of 0 to 220 MC. Out-

put impedances of 50. 70, 100, 150. 300 ohms
and  infinity are sgelected Ly a Tront panel
switeh., Noise figure ranges of 0 (o 17 DB at
G0 ohms, 0 to 25 D3 at 200 ohwms ave avail-
able, The meler remds direelly in DB on a
lTinear scale—lay Electrie Co. Pine Drook,
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np to 1 megohm by means of the 2-null
method. In the impedance-limit positions it
is ecapable of measuring capacitance JSrom
100 ppf to 100 uf, inductance {rom 100
ih to 100 1, and resistance up to 1 megohm.
Ineluded is a high-stahility oscillator of good
wave-form set at 1390 cyeltes. This fregqueney
was chosen tg simnplify the ealibration of the
main impedance scile—VFB Line Corp., 702
Aunneslie Rd., Baltimore 12, M.

Sweep Signual Generator

Commplele freguency coverage from 0 to 2275
MC with no band switching is provided oy
medel 8G Sweep Signal Generator, a rnew in-

built-in marker

witlt 2
tal controlled osutpul makes possible pro-

strument generator.
Cry
duction of crystal controlled signal fromr 5
to 230 RAIC. Qutput impedance iz 5 to 125
vhinms, RT is provided for alignment of traps
tor IT channels when a DC voltmeter is used
as the indicating medinum. Power supply is
compleiely shielded anmd filtered to prevent
leakage.—Transvision. TIne.. New TRachelle,

N. .
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TV,Sound & CommunicationsComponents

Airport Wire Recorder

A wire recorder whivh siutomatically ree-
ormds omsoing and  inceiming conlrol  tower
trallic has heen develeped inoa relay rvack

model which can co y be attached to any

control tower radio equipment. Recording
mechanism is actuated by a special voice-

operated switch, with a three second lag rto
allow for pauses in speech. Wire spools are
available for a total elapsed time of 1 or %
hours. An elapsed time indicator permits
the tower operator to spot any radio traflie
for future reference. A unique input bridging
circuit enables voice of tower operator and
voice of pilot to be cleanly balanced and
smoothly recorded.—Terminal XRadio Corp.,
85 Cortlandt St.. New York 7, N. Y.

Recorder

Degigned for standard and microgroove re-
cording model 66-(+ combines the bhest lea-
tures of Presto's dual rmotor gear drive wilh

the overhead mechanism and turnrable of
tbe €-N recorder. The cutting head is the
Presto t-D. For maximum performance, il
g recommended that the 66-G be used witls
the Presio 92-a recording amplifier and 41-a
limit amplifier. List §998.-—Presto Recording
Corp., Paramus, N, J.

Equalizer-Amplifiers

Model ImA-3 (extreme right) is the most
recently developed of three equalizer-ampli-
fler units which c&n be used ‘n conjunction

Astatic
Model

with the
cartridge.
designed for
audio amplifiers and provides the necessary

magneto-induction pickup
LA-1 (extreme left) was
installation in radio sets and

equalization and preamplification tfo agdapt
magneto-induction cartridges to standard
phonograph input circuits. Model EA-2 (cen-
ter) is self-powered and provides adjustable
“bass boost,'’ adjustable treble ‘roll-off™”, and
selection of ‘‘turnover frequency.”—Astatic
Coxp,, Conneaut, Ohio,

50

TV Tubes

Remingron-Rand Yericon 12'%-in. television
picture tubes. an ourgrowth of wiarl
search by (e compitn)y’'s relecironic
in connection with (he arnmned forces’ guide
missile progran, are now bLeing installed
honme television receiving scis by a number
or nalionally known sct manafacturers.  "Lhe

tube meety all RMA specifications for the
12LP4 picture tube anrtd s new in cegular
production.—Picture Tube TProduciion Div.,
Kemington Rand, Inc.. Wilson Ave., South
Norwalk, Coun.

TV Slide Projecior

Thne Telop is a television oplirai projecior

for use with TV film cameras. It is invalu-
able for flagshes of newsphotos, Lomperiirure or

titne, for station and sponscr identification,
Litles, announccments, and aides to lectures.
This unit is a dual projector of opague cards.
glass slides, small objects and strip material:
one object can be faded lo anolher instanty
or gradually by lap dissclve or superimposi-
tion.  The rocal length ol the lens was made
sufliciently greal to pertnit he use of a di-
plexer Detween the Telop and the TV camern
and therefore one TV g¢amera c¢an be used
for two filtn projectors and the Telop, The
use of one camera chain is not tied up ex-
clusively by one slide projector.—Gray Re-
secarch & Development Co., Tne.,, 15 Arbor St..
Huartford 1, Conn,

Wide-Band Chain Amplifier
Model 202 wide-band chain cmaphfier, cont-

posed of two stages of six 6§AIKS 1tubes, has

a gain ol 20 DR and o band width af 200

MO, With a sitanding wave ratio of less than
1.3 DE. the uwnwmimsmission characleristic is
=1.5 DB (rom 1A% W to 200 MC at any im-
pedance level of 20¢ ohms. A traveling wave
circuit is used to achieve the wide band width.
Mutual inductance coupling between sections
of the delay-lines in lhe grid and plate cir-

cuits of the fubes ingures a substantially
Jinear phase shift over the band width.—
Spencer-Kennedy Laborvatories., Jnc., Dept.

TT. 186 Massachusetts Ave., Cambridge 39,
Mass.
Portable 2-Way Radio .

Embodying a complete crystal-controlled
T¥ transmitter and superheterodyne receiver
in a gingle compact housing, the "“Handie-
Tatkie™ is precizsion engineered to give de-
pendable 2-way communications from 1 to 1%
miles between units to ranges in excess of 60
miles when used in aircraft. Less than 1 pvolt
at the receiver will produce 20 DR noise
auieting. Audic output of Lhe 11-tube re-
ceiver 18 4 milliwatts. RI" power output from
the 8-tube transmiitter is 500 milliwatts. The
power supply consists of 2 miniature §714-
volt batteries and 4 to 6 standard type D
flashlight cells.—Motorola, Inc., 4345 Augusta
Blvd.. Chicago 51 TII11,
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3-Speed Turntables

Available In single and dual maolor yp
lype 15 turntables will reproduce any 1ecord-
ing up to 12 in. in diameter at 33 1/3. 45 or

8.

REPM. The heavy cast aluminum  tarn-
vible accurately machined and dynamically
alanecd is supported by a steel shaft, 23
x g in., which tar in a soli? brass bearing
willh a single ball thrust. There is minimum
waw and flutier withh saperior spced regula-
iion. Twrntably noise is well below signal,
There 15 no rumble {rom blank grooves or
low volume poruong of the record. 78 RPAL

andard piekup is instantly interchangeable

with  the microgroove  pickup. - P'resio Re-
cording Corp.. T, Q. Box #00. Hackensack,

Short Wave Converter

Deriving its power [rom the autonwobile
set with which it is operating, a new 1nobile
short wave converter will provide reception

on all fregquencies between 3 and 30 AMC. The
unit’s high sensicivity permits reception of
amateur, short wave broadeagt, and aother
short wave signals from all over the world
with #ood volume when using the regular
auto antenna. A bandspread dial is incor-
poraled in order te permil fine logging of
frecuencie Gonset Co., 72 E. Tujanga Ave.,
Burbank, Calit.

3-Speed Changer
A pew automatic record changer
T00F33-45) has been devcioped
play records of all sizes and

{model
which will
fpeeds  with

R g
5

the same pickup arm. The new changer has
a conventional spindle diameter, and the
problem of the large hole diameter of the
45 RPM record is overcome by use of plastie
adaptor buttons, This unit is direetly inter-
changeable with earlier 1- and 2-speed models
and, consequently, can be used as a replace-
ment for older record changers.—General Im-
strument Co., 829 Newark Ave., Elizabeth,
N, J.
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RADIO-TELEFAX UNITS
WITH SYLVANIA TUBES

SPREAD THE NEWS
OF INCOMING SHIPS!

Pilot boat Captain sending written message of arrival of
the big ship through Link unit equipped with Sylvania
tubes, and in short order . . .

* *

. message arrives in Western Union Marine News room
as facsimile reproduction, then is transmitted by an opera-
tor and simultaneously appears on tickers at offices of
newspapers, custams, pastal and immigration authorities,
taxi, steamship campanies and many athers.

nl’_f_#.‘.’u- 1

i .i"'i

Link ratio equipment used in Western Union Marine Reporting Service

ADIO-TELEFAX, a new tvpe of telegraph

comuunication, reports ship arrivals as part
of Western Union’s Marine Reporting Service.
Out at sea, the eaptain of the New York Pilot
Boat spots incoming liners, writes a message such
as “SS QUEEN ELIZABETH INCOMING AT
1644 on a telegraph blank and inserts it in an au-
tomatic Telefax transmitter. The unit then trans-
mits it to Western Union over a VHF radio chan-
nel. It arrives as a facsimile of the sent message!

And inside this Link equipment, rugged Sylvania
tubes, operating smootily. do theiv part in this

TELE.TECH + June, 1949

important marine reporting service. Find out
move about the complete Sylvania line ol Radio
Tubes ... sce vour Sylvania Distributor or write

Radio Tube Division. Emporium, Pa.

SYLVANIA
ELECIRIC

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS
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Did you know that Kester makes over
100,000 sizes and types of flux-core solder?

pr—

i

For over fifty years Kester has been con-
cerned with producing solder for every
phase of industrial work. Take advantage
of this experience by consulting Kester's
Technical Department on all soldering prob-
lems. There is no obligation.

FREE—Tochnical Solder Manual Availabie on Request

Send for Kester's new solder manual,
"SOLDER and Soldering Technique.”

KESTER SOLDER COMPANY

4210 Wrightwood Avenue « Chicago 39, lllinois

Factories also at
Newark, New Jersey * Brantford, Canada
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KESTER
SOLDER
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Barium Titanates
(Continued from page 39)

the reference frequency. The input
voltage, instead of push-pull, is ap-
plied in series with the DC bias,
so that an AC signal shifts both
response curves in the same direc-
tion. Because the input voltage is
not divided in this system, it has
twice the sensitivity of the first
system. However, the input imped-
ance will obviously be only half that
of the first scheme.

While no rigorous calculations
have yet been made for these am-
plifiers, rough approximations as-
suming tuned circuit Q’s of 50 and
utilizing a new experimental ma-
terial have indicated that amplifica-
tions of at least 5 can be expected.
1t is hoped that this work will lead
to the development of completely
sealed inexpensive miniature audio
amplifier assemblies which will
eliminate the use of vacuum tubes.
Such an amplifier could also be used
as a preamplifier in a microphone
head, thereby facilitating the use
of long and inexpensive high ca-
pacitance cables. An encouraging
aspect of this circuit is the high
impedance inputs and low imped-
ance outputs that may be attained,
as compared to the germanium
“transistor’™ amplifier which draws
power from the previous stage.

Other uses of non-liner dielectrics
have been proposed. Roberts' has
analyzed the operation of a phase
shifter using non-linear capacitors,
and Donley® has reported on the use
as a frequency converter. Both Rob-
erts and Donley have reported upon
the use of non-linear dielectrics as
harmonic generators.

Producing the Ceramic

In order to produce sheets suffi-
ciently thin to lend themselves to
the production of piezoeleciric
transducers and high capacity-to-
volume condensers, in conjunction
with the Squier Signal Labs. at Fort
Monmouth, a new ceramic process
was developed' and improved by
Mr. Frank Hudanick and Mr. Mat-
thew Plesher of this company.

This process consists of preparing
a paintlike suspension of the ex-
tremely fine grained raw materials,
de-airing such a suspension, and
doctoring it on a moving metal belt.
After drying, the unfired sheet
ceramic is stripped off the belt in a
continuous process. These large
sheets are cut into sizes convenient
for handling and firing and are fired
to the extremely high temperature
of 2500°F to obtain maximum den-
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sity; (averaging 5.64 gms/cm®). The
highest density in materials fabri-

cated by ordinary means is on the !

order of 5.4 gms/cm®  This high
density naturally produces a mate-
rial with higher dielectric strength
and results show the dielectric
strength of this type of ceramic to
be between 50 and 1009 higher
than ceramics produced by other
processes.

Sheets may be fabricated between
.003 to .030-in. thick and can be

processed up to 16 sq. in. in area. |
The fired ware is then coated using |

a ceramic fired-on silver. Close con-
irol must be maintained to obtain
the proper thickness and bonding
properties of the silver. The various
sizes of sheets required are then
cut from the large silvered sheet by
means of an abrasive wheel.

General Bibliography

Field, N. ]., de Bretteviile, A. P., and Wil-
liams, H. D., "Phase Change i Barium Titanate
Cryslals’”, Phys. Rev. 72, pp. 119-120 (1947).

Mason, W. P., "Piezoelectric or Electrosiric-
{ive Effect in Barium Titanate Czrarmics”, Phys.
Rev. 73, pp. 1398-99 (1948).

Cherry, W. L. Jr. and Adler, R., "Piezo-
electric Effect in Polycrystalline Barium  Tila-
nate’, Phys, Rev. 72, pp. 981-882 {1947).

ven Santen, J. H., and Jonker, G. H., "Elfect
of Temperalure on the Permittivily of Barium
TiHanate””, Nature 159, pp. 333-334 (1947).

Rocksby, H. P., "Compourds of the Structural
Type of Calcium Tilanate”, Nature 155, p, 484
{1945).

Smith, G. S., “Importanl New Dielectrics’,
Chemical Age, pp. 428-431, Nov. 10, 1945.

Wul, B., “Barium Titanaie: & new Ferroglec-
tric’’, Nalure 157, p. 808 {1946),

Video Recording

(Continued from page 31)

equipment such as film magazines,
camera gates and sprockets, careful
handling and cleaning during or
after editing, and good printer and
projector maintenance.

The effort expended in obtaining
the best possible quality of picture
and sound negative or direct posi-
tive recording is wasted if good
prints are not obtained. Motion pic-
ture printing may be classed as
continuous or step and also as con-
tact or optical. In continuous con-
tact printing the negative and raw
print stock are moved emulsion to
emusion past an illuminated aper-

ture, This is by far the most com- |

mon procedure. Continuous optical
printing involves moving the nega-
tive past an illuminated slit which
is optically imaged on the raw print
stock which is also moving atl the
proper rate. Its greatest use is in
sound track printing, Step contact
printing involves moving the nega-
tive and raw print stock in emul-
sion to emulsion contact intermit-
tently frame by frame into a
printing aperture which is intermit-
tently illuminated by a light source
(Please turn to next page)
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Ed

For
TELEVISION
REGEIVERS

DA A

Specify COSMALITE’

Cosmalite Coil Forms give exceptional performance at

a definite saving in cost to you.

Punched, threaded, notched and grooved to meet your

individual specifications.

Ask us about the many various punch-

ing dies we have available,

Inquiries given quick action and
specialized attention,

*Reg. U. S,

7,CLEVELAND CONTAINER

6201 EARBERTON AVE, CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES of Plymouth, Wisc., Chicogo, Detroit, Ogdensburg, N.Y., Jamesburg, N. J.
ABRASIVE DIVISION of Clevelond, Chio
CANADIAN PLANT: The Clevelond Contoiner, Conoda, Lid,, Prescort, Onlario

REPRESENTATIVES

CANADA WM, T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO
METROPOLITAN
NEW YORK R. T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N.J.

NEW ENGLAND E. P. PACK AND ASSQOCIATES, 968 FARMINGTON AVE,

WEST HARTFORD, CONN,
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 WEBSTER ELECTRIC]

The model F-16 is an all-purpose crystal carrridge employing two sep-
arate needles to permic playing both fine-cur and srandard records .
with 4 single tone ann and three-speed wurnrable. The caruidge can
be rocared 180° in the arm to bring the proper needle into playing
posirion. The model F-16 is a quality carcridge wicl: ideal response
characteristics.

NEEDLE, 3 MIL PT.

LOCATING & LOCKING SPRING

KEEDLE STOP: TAB FOR 3 MIL PT NEEDLE

SPECIFICATIONS

APPLICATION: 332 RPM,45  STYLE: Osmium-tipped, re-
RPM and 78 RPM. placeable. 1-mil point for
TRACKING PRESSURE: 333 and 45 RPM, 3-mil
7 grams for all speeds. pointforstondard 78RPM.
CONSTRUCTION: Stamped TERMINALS: Pin type,

oluminum half-shells. graunded or ungrounded.

FRONT BRACKET: Extends
QUTPUT: 8 volt for 33%

through front of pick-up
and 45 RPM, 1.2 volts for

arm to permit rotating
cartridge 180.° standard 78 RPM.

11/1//":17‘.
Gl N
-

NEEDLE 5TOP
HEEDLE, 1 MIL PT

The Model A-1 crystal cartridge is newly developed

. miniarure in size and ideally adapted for tone
arms of modern styling and functon. It mouncs
either a 1-mil or 3-mil point stylus or both, making
it applicable ro all types of recordings in use today.
Tracking pressure is only 7 grams . . . meeting the
requiremencs of 3314 and 45 RPM as well as the
standard 78 RPM records. Adaptor brackers sup-
plied for mounring in arms originally designed for
standard cartridges.

WEBSTER

RACINE

SPECIFICATIONS
APPLICATION: 33V3, 45 and 78
RPM recordings.
CONSTRUCTION:

housing.

Bokelite

TERMINALS: Pin type.

STYLI:
tipped.

QOsmium- or Sapphire-

Exporl Dept.: 13 . 40th Street, New Vnrk (16), N. Y. Cable Address

“'ARLAB'" New Yark Cily TRACKING PRESSURE: 7 grams.

“Where Quaolity is a Responsihility and Fair Dealing
an Cbhligation”

QUTPUT: 1 vo!t at 1000 cps.
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(Continued from preceding page)

and a shutter. Step optical printing
involves intermittent frame by
frame illumination of the negative
and the illuminated frame is imaged
optically on the raw print stock
which is also synchronously ad-
vanced frame by frame. This meth-
od permits either enlargement or
reduction of image size. The fastest
printing is continuous printing and
quite good results are attainable,
but the best definition is obtained
by step printing. Step printing is
generally used in making duplicate
negatives, master positives, etc. Of
course only continuous printing can
be used for sound tracks. A given
printer may have more than one
“head” so as to print the picture and
sound with only one passage of the
raw stock through the printer. To
achieve usable definition, contact
printing must be done with the neg-
ative and print stock emulsion to
emulsion. Optical printing permits
printing through the support of the
negative if desired in order to ad-
just the image orientation for the
sake of obtaining standard emulsion
position in the projector. If facilities
and time permit, video recordings
should be step printed for maxi-
mum definition.

Timing and Adjustment

Well made picture negatives
should require little or no “timing”
or adjustment of printing exposure
from scene to scene, from one re-
cording camera to another, or one
day’s recording to another, if such
negatives are intercut. In practice
this has been achieved to the point
where the greatest cause for timing
is variation in signal characteristic
between the various television cam-
eras in the studio. Such uniformity
1s very desirable because timing is
both expensive and time consuming.
Once the standards and the fact
that the difference between these
standards and usual motion picture
practice is deliberate, are estab-
lished, most commercial motion
picture laboratories are well pre-
pared to produce consistently the
photographic  characteristics  de-
manded by the video recording
operation. The actual processing
technic used may vary from labora-
tory to laboratory, depending on
facilities available and the demands
of other work. For instance, East-
man 16-mm. Fine Grain Sound Re-
cording Safety Film, Type 5373,
which is recommended for picture
negative recording is usually pro-
cessed in the same developer as
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used for regular motion picture
negative, but the same characteris-
tics can be obtained with very much
shorter developing time, and hence
greater footage rate, in the devel-
oper usually used for release prints.
However, the effective film speed
1s lower under these conditions.
Provided the exposure determina-
tion was based on it, either develop-~
ment procedure is satisfactory.
The requirements placed on the
lens of the television recording
camera are not severe. Fairly high
apertures, approximately /2.0, are
required in the existing systems. If
the lens will resolve the scanning
lines, little overall improvement in
the film is noticed with increasing
optical quality of the lens. The
major difference will be that the
lines are resolved over a larger por-
tion of the frame if the lens used
has a flatter field. The usual flat
face monitor tube has some elec-
tronic defocusing at the edges, mak-
ing it difficult to judge whether the
lens selected is any better than an-
other one. The lens should be coated
for reduction of internal reflections
which lead to flare and contrast re-
duction as well as some loss of el-
fective speed. Lens flare can best be
judged by observing fine detail of
low contrast. The final focusing
should be done by exposing film in
the camera at various focus settings
and examining the developed image
with a fair degree of magnification.
The author wishes to acknowledge
that a great many of the ideas and
methods discussed here were the
result of his very pleasant associa-
tion with the personnel concerned
with developing the video recording
installations at the Allen B. Du-

Mont Laboratories, Tnc., the Na-
tional Broadcasting Co., and the
Columbia Broadcasting Systems.
Inc.

NEW NAMES AND ADDRESSES

The New York City office of the
Andrew Corp. at 421 Seventh Ave. is
temporarily closed. All inquiries should
be directed to the main office at 393
East 70th St., Chicago 18.

Michael Scott, tormer sales manager
of Hallicrafters has established the
Michael Scott Company, manufactur-
ers’ representatives for elecfronic and
television equipment, 8 Todd Road,
Cohasset, Mass.

Columbia Wire & Supply Company,
assemblers of all types of cord sets,
wire and wire products, have moved
into their own new and larger build-
ing at 2850 Irving Park Road, Chicago
18, Illinois.
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) CIRCUIT: Pi network.
STANDARD IMPEDANCES: 50 and 73 ohms,

NOW.

R. F. ATTENUATION
NETWORK
* FOR YOUR WORK

To meet the increasing needs for accurate, de-
pendable instruments to attenuate UHF, The Daven

Company now offers RF attenuation boxes.

These

units are notably compact, provide a wide range

of attenuation and are moderately priced.

NO. OF STEPS: 8 (push-button}.
RESISTOR ACCURACY: —+2%

0—2.25 MC.

—— SPECIFICATIONS —

Other impedances on request,

at D.C.
IMPEDANCE ACCURACY. Terminal impedance of loss network essentially flat from

RECEPTACLES: Army-Navy Type UG-58/U will be supplied on standard units, Other
receptacles may be obtained, ) .
CABLE PLUGS: These will be supplied at a slight odditional cost, if required.

if required.

TYPES IMPEDANCE LOSS
1, 2,3, 4,10, 20, 20, 20 db steps .
RFA-650-50 50 O 180 db total in 1 db steps)
RFA-651-50 50 () 2, 4,6, 8,20, 20, 20, 20 db steps
° (100 db total in steps of 2 db)
RFA-650-73 73 O 1, 2,3, 4,10, 20, 20, 20 db steps
180 db total in steps of 1 dh}
RFA-651-73 73 O 2, 4,6, 8, 20, 20, 20, 20 db steps
(100 db total in steps of 2 db)

Nucleonic and atamic research.
Television receiver testing.
Wide-band amplifiers.

Pulse amplifiers.

L B

For Additional Information Write to Dept.

— APPLICATIONS —

In signal and sweep gencrators.
in feld strength measuring equipment.

Any application where attenuation of URF is required.

TE-15

1921 C
NEWAR
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Getting ten
forone.....
with ingenuity
and a

DILLON(

Dynamometer

Single Dillon Dynamometer used on beam type testing appa-
ratys gives ten different capacities, Dynamometer capacity
easily changed as positian is shifted on hocks at left. Ap-
paratus holds specimens in fixture at right—tests tensile and
transverse strength quickly—precisely.

The above is only one of hundreds of variaus applications.
Sale limitation is ingenuity of the user. Dillon gives you ver-
satility — econamy of operation — mobility for field or for
labaratory use.

Manvufactured in nine capacities, individually calibrated
and easily interchangeable. Dillon calibration and accuracy
are unaffected by vibration—overload—temperature, Write
for illustrated bulletin,

THERE iS A DILLON DYNAMOMETER FOR YOUR REQUIREMENTS

SIZE CATALOG NO. PRICE
0-500 5 |b. divisions CETO $ 96.00
0-1000 10 Ib. divisions . AXIA 96.00
0-250¢ 50 Ib. divisions BLEP 96.00
0-3500 50 Ib, divisions GLEN 102.50
0-5000 50 Ib. divisions PLEX 109.00
0-7500 50 tb. divisions MAXI 115.50
0-10,000 100 |k, divisions NUMO 122.00
0-15,000 125 Ib. divisions ELEX 144.00
0-20,000 250 lb. givisions RANE 175.00

W. €. DILLON & CO., INC.
PRECISION INSTRUMENTS FOR PRECISION TESTING
Complete catafog sent on request

IT'S FOR YCOU _ . .
FREE TENSILE STRENGTH COMPUTER that
<] tells in seconds the tension at which raund
and rectangular speeimens will break. Also,
complete information on Dillon Dyna- j
1
|
!

B o o momeler sent along,

W. C. DILLON & CO., INC.
5410-TT W. Harrison St., Chicago 44, lllinois
Please send me at once, your FREE Tensiie Strength Computer and
Complete information on the Dillon Dynamometer,

Company Name ............ ..ot I
Individual . ... L |

www americanradiohistorv com

Standardization

(Continued from page 23)

the application phase of the stand-
ardization program.

By reducing the multiplicity of
types to a few standard types, man-
ufacturing cost is reduced and the
problem of procurement and supply
is greatly simplified. Considerable
bulk storage is eliminated, bin space
requirements in the various depots
are reduced, and Navy shipboard
binning of repair parts is made
feasible. This naturally reduces the
number of catalog items, stock rec-
ords, shipping documents, and other
paper work which, in turn, is re-
flected in reduced personnel re-
quirements and in more efficient
supply operations.

Interchangeability, which makes
it possible to use any standard part
ir any piece of electronic equip-
ment where it is applicable, is the
ultimate goal of design and main-
tenance people. The advantages are
obvious.

High quality and dependability
are probably the most important
objectives of the standards pro-
gram. Just as a chain is no stronger
than its weakest link, so each piece
of electronic communication or con-
trol cquipment is no more reliable
than the parts and materials of
which it is made. Since the failure
of an important piece of electronic
equipment at a crucial time c¢ould
cause the failure of a mission and
serious loss of life, dependability is
of paramount importance. JAN
components and materials are de-
signed to give that dependability.

Revising Old Specifications

To date, about 80 percent of the
conventional component parts and
materials used in electronic equip-
ments are covered by JAN standard
specifications. This work is progress-
ing as fast as personnel limitations
will permit. However, the task will
never be completed; it is a con-
tinuing process. Improvements in
the electronics field through re-
search and development, as well as
new military requirements, necessi-
tate constant revision of old specifi-
cations. The trend toward miniatur-
ization and the ever-increasing
demands for smaller and lighter
equipments has opened a whole new
field for standardization.

Although most electronic compo-
nents are covered by JAN specifica-
tions, many are actually not avail-
able to the services as maintenance
parts or to manufacturers of new

TELE-TECH * June. 1549
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equipments. It is therefore neces-
sary to grant waivers for the use of
approved substitute parts. Since
many of these standards parts are
new items and most of them are
specialized for military requirement,
the parts manufacturers are not
currently producing them for com-
mercial use, and are therefore un-
able to make them for the Govern-
ment in small lots at a reasonable

price. To overcome this difficulty |

and make JAN parts available when
and where they are needed, several
plans are now under consideration
Ly the services and the Munitions
Board' to make large-order buying
possible and thus induce industry to
produce these parts.
Standardization

and establish-

ment of adequate approved sources !

Mission of the ASESA

1—To reduce the number of styles
and types of electronic compo-
nenfs used in the manufaciure
of military equipmeni of all
kinds.

2—To insure their quality and de-
pendability.

3—To achieve a high degree of
interchangeabilify.

of supply for standard items are
essential features of the Industrial
Mobilization Planning program. In
any emergency, if the component
parts and materials are quickly
available in adequate guantities, the
equipment manufacturers can read-
ily assemble and deliver the fin-
ished end items. Conversely, if the
bits and pieces—and the right kind
of bits and pieces—are not avail-
able, then equipments cannot be de-
livered when needed.

With view toward having JAN
electronic components in current
production, the Chairman of the

Munitions Board recently requested |

the American Standards Association
Lo consider the adoption of the JAN
components as American Standards
for commercial use where applica-
ble. Acting favorably on this re-
quest, the Association has set up the
organizational machinery for con-
sidering and processing these JAN
standards Into American Standards.
Several important equipment manu-
facturers are already using JAN
parts, when available, in their
high-grade commercial equipments
where dependability is of prime im-
portance. ‘

t The Research and Development Dounrd is part
of the National Military Estabhsliuent.
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Increases Oulput Level . . . Achieves
Smoother, Wider Range Response . . .
Gives Extremely Rugged Service

ACOUSTALLOY is the amazing new
non-metallic diaphragm developed by Electro-
Veice engineers and utilized so effectively in
E-V dynamic microphones. Its remarkable
characteristics create a new concept of per-
formance. It makes possible bigher output
level and smoother, wider-rauge frequency
respouse. It is practically indestructible . .
withstands high humidity, extreme tempera-
tures, corrosive effects of salt air and severe
mechanical shocks. There's a better E-V
microphone for every need.
Write for fuformation.

ELECTRO-VOICE, INC.,, BUCHANAN, MICH.

Export: 13 East 40th 51., New York 16, U. 5. A.
Cables: Arlah

NO FINER CHOICE THAN
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Y Winding skill second to
none

% Large and small contrels

Y Velvety-smooth rotation,
always

Y Minimized wear-and-tear

Y Taps and tapers. Tandem
units

CLAROSTAT SERIES 58 and 43 CONTROLS

The large-sized Series 58 Clarostat
rheostat or potentiometer offers
laboratory-grade  performance at
mass-production cost. 1-21/32" dia.
1 to 100,000 ahms. 3 watts, linear.
The finest standard wire-waund con~
trol made!

The midget Series 43 conirol is a
real space-saver. Only 1'% dia. 1
to 10,000 ochms. 2 watts, average.
Hundreds of thousands of Clarostat
wire-wound cantrols are in daily use.
Their performance, depend-

ability and lang life, are

Television Remotes
(Continued from page 28)
audio control unit permits visual
contact with the announcer in the
front compartment of the cruiser.
Power supply units and synchro-
nizing generator are located helow
the desk. ANl units are shock
mounted and are attached to a ball
bearing iype drawer slide which
allows them to be pulled forward
and out from under the desk sur-
face as illustrated in Figs. 5 and 7
so that they may be serviced or re-
moved completely. Behind them are
the air conditioning ventilator ducts
to remove the excess heat generated

when in use.

The microwave relay control, a
Jine or signal pickup receiver moni-
tor, cathode ray oscillograph speak-
ars etc., are located on the bulkhead
over the camera control desk, Fig.
5. These units are all convenient tc

a matter af record.
Ask for Bulletins 116 and 118.
Let us quoie on your needs.

the operators and may be viewed
by all personnel in the unit.
Opposite this control position
are three cabinet units—each con-
sisting of lower and upper cabinets
and a drawer to house the three
cameras and their components.
Each lower cabinet accommaodates
one camera, stored complete with

CLAROSTAT MFG. (0., INC. * DOVER, NEW HAMPSHIRE » [n Canada: GANADIAN MARCONI CO., LTO.

.. and bronches

Large or Small

Monireal, P.C}

TRIMM

PatcH CORDS

The result of almost twenty |
t
\
\
i
|

SQUARE, ROUND OR RECTANGULAR
_ PAPER TUBES

years experience in the produc-
tion of high quality telephone
type plugs for military and
commercial service. Precision
profiling assures complete de-
pendability of performance.

Inside Perimeters from .592"to 19"

With specialized experience and automatic
equipment, PARAMOUNT produces a
wide range of spiral wound paper tubes
to meet every need . .. from 14" to 30" long,
from .592" to 19" inside perimeter, includ-
ing many odd sizes of square and rectan- !
gular tubes. Used by leading manufacturers.
Hi-Dielectric, Hi-Strength. Kraft, Fish
Paper, Red Rope, or any combination,
wound on automatic machines. Tolerances A
plus or minus .002°. Made to your specif- | ‘
cations or engineered for YOU. |

| OTHER TRIMM PRODUCTS

HEADSETS

‘ PLUGS—TELEPHONE TYPES
PLUGS—RADIO TYPES

1 CORD ASSEMBLIES

‘ POTENTIOMETERS

L AND T-PADS

CONTROL BOXES

Write for complete information on the

= | Trimm product of interest to you.

Purumouni PAPER TUBE CORP. .| TRIMM INC.

\
817 LAFAYETTE ST.,, FORT WAYNE 2, IND. | ! 400 W. Lake St.
Manufacturers of Paper Tubing for the Electrical Industry S

Libertyville inais ‘

58 TELE-TECH =+ June, 1948
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viewfinder separated from pick-up
head. Sponge rubber-iined drawers
provide place for lenses, lens tur-

rets and accessories of each cam- |

era. The cabinets store camera aux-
iliary unit{s and spare parts. A re-
movable ladder leads to the roof
deck hatch and an outside door
from center compartment is pro-
vided.

The front compartment provides
comfortable reclining leather seats
for the driver and four others. Doors
completely isolate this compariment

from center seclion. When broad- |

casting from inside an announcer's
table is clipped into position and
microphone plugged into a conven-
ient outlet. Large windows give
the announcer a good view of out-
side action. Stabilizing jacks nullity
spring action when the vehicle is

stationary and a broadcast is
progress.
Almost any commercial land

power source may be used with the
provisions made to adapt for single
phase two wire, single phase three
wire, 115-230 volts or a 3 phase
four wire source. In addition, a
small motor generator rated at 3
KW and the current capacity of 32
amps. is installed so that a dual
camera chain may be operated in-

dependent of any outside power !

source. This unit starts automati-
cally when a 60 watt load is applied.
It has even been proved feasible
to put a camera on the roof and ac-
tually drive down the street with a
plcture from this camera showing
on the monitor tube. (Fig. 1.)

A 15 KW 115-volt regulated mo-
tor generator., mounted in a station
wagon unit is under construction.

This auxiliary power source can be .

plugged into the power distribution

system by a connection panel on .

the cruiser.

The total operating power re-
quirement of 6 KW is largely dissi-
pated as heat. In order to maintain
a comforiable operating tempera-

ture two large exhaust fans capable

of removing 800 cubic feet per min-
ute have been provided. Air condi-
tioning can also be employed when
necessary by either
which will provide partial cooling

or a large unit which will be ade- -

guafe to maintain moderate tem-
peratures under exireme heat con-
ditions.

16-in. Glass TV Tubes

Sixteen-in. glass television tubes are |

now being produced by Zetka Televi-
sjon Tubes, Inc., 131 Getty Ave., Clif-
ton, N, J. Only metal tubes joined {0
glass fronts had been available in the
16-inch size heretofore.

TELE-TECH * June, 1949
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Announcing. .o
PANALYZOR

MODEL 5B-8

PANADAPTOR

MODEL SA-8

Signal Resolution
Is 4 “Must”

Write now for complete information,
price and delivery.

ANORAMI

a small unit ’

Maunt Yernon.

Exclusive Conadion Representative: Canadion Marcani, Lid.

FM sienat

- GENERATOR

MODEL 202-B

FREQUENCY RANGE
54 to 216 MEGACYCLES

The madel 202-B is specifically designed
to meet the needs of television and FM
engineers working in the frequency ronge
from 54-216 mc. Following ore some of the
outstonding fealures of this inslrument:

RF RANGES — 54-108, 108-21&6 me. =£0.5% ac-
curacy. Alse cavers 0.1 mc. fo 25 mc. with
ceerssory 203-B Univerter,

VERNIER DIAL — 24:1 geor ratio with main fre-
quency diol.

FREQUENCY DEVIATION RANGES —0-24 k.,
2-80 kc., 0-240 kc.

AMPLITUDE MODULATION — Confinwously vari-
able 0-509% ; colibrated ot 30% and 50%
points.

MODULATING OSCILLATOR—Eight internal mod-
ulating frequencies fram 50 cycles te 15 ko
Available for FM or AM.

For Use Wherever Maximum

Incorporating completely new design fea-
tures — such as continuously wvariable
resolution and variable scanning rates—
the SB-8 and SA-8 enable highly derailed
analysis of signals extremely close in
frequency, vet offer all the time saving
advantages of wide scan Panoramic dis-
plays.

Three types of instruments, avaifable in
both models, having maximum scanhing
widths of 200 KC, 1 MC and 10 MC,
can respectively resolve signals sepa-
rated by as little as 200 ¢ps, 750 ¢ps and
15 KC.

Special applications include monitoring
narrow blocks of CW and AM signals
. analyzing AM and FM side bands
produced by fow audio frequencies . . .
checking interference caused by splarter,
spurious modulation, parasitics ete. . . .
testing diathermy and industrial RF units
. . or wherever maximum signal resolu-
tion is a must.

Another new feature — long pertsistence
displays on a 5" C-R tube — facilitates
rapid investigation of pulsed RF signals
with Jow p.r.f’s.

RF OUTPUT VOLTAGE — 0.2 volt fo 0.1 micro-
velt. Cuiput impedance 26.5 ohms,

FM DISTORTION—Less than 2% at 75 k< deviation.

SPURIOUS RF OUTPUT—AII spurious RF vallages
30 db or more belew fundamental.

Write for Catalog F

|
‘/
|
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DESIGNERS AND MANUFACTURERS OF
THE @ METER - QX CHECKER .
FREQUENCY MODULATED SIGNAL GENERATOR
FREQUENCY GENERATOR

BEAT
AND OTHER DIRECT READING INSTRUMENTS
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ELEGTRIC SOLDERING
IRONS

are sturdily built for the
hard usage of industrial
service. Have plug
type tips and are con-
\ structed on the unit
L system with each
vital part, such as

heating element,

easily removable
and replace-
able. In 5
sizes, from 50
watts to 550
watts,

TEMPERATURE
REGULATING
STAND

This is a thermo-
stotically con-
trolled device for
the regulation of
the temperoture
of an electric soldering
iron, When placed on
and connected to  this
stand, iron may be main-
tained at working tem-
perature or through ad-
justment on boitem of
stand at low or warm
{emperatures,

For descriptive Lilercture write

AMFRICAN ELECTRICAL

HEATER COMPANY
DETROIT 2, MICH., U. 5. A.

American | BOOKS

60

Photofact Television Course

By A. C. W. Saunders, and B. V. K. French.

Published 1949 by Howard W. Sams & Co.,
Indianapolis (7) Ind. 215 Pages 817" x 117,
Price $3.00.

The appearance and contents of this
book result from a rare combination of
skills—based on lectures and class-
room illustrations by an educator well
known for his skill in presenting radio
subjects in simple form, and the pre-
cise painstaking editing by a radio en-
gineer and a staff well equipped to
see that all statements are sound and
accurate. The whole problem of under-
standing television receivers is cov-
ered, at least from the wviewpoints of
those engaged in installation, service.
manufacturing and (to an unusual de-
gree) engineering, While the material
is presented as a home study course
in 18 sections, the method of handling
is suitable for reference use.

The text is concise and the material

well selected. Explanations are simple |
and accurate and the illustrations are |

highly informative. All factors relating
to television receivers and antennas
are covered, starting with the cathode
ray tube and working back to the de-
scription of the circuits that make it
function.

C-R-T
Picture Tube

COMPLETE
GUN
MOUNTS

Three
Pillar
Construction

L)

Accepting
Orders
Now For
Immediate
Delivery

=—HAYDU BROS

PLAINFIELD 0876

www americanradiohistorv com

TELEVISION
SPRINGS and

W\RF_FORN\S

to meet
your requirements

LEw1s has the facilities and experi-
ence o meer your MOsL exacting
| demands for television springs and
wireforms of all kinds. Typical
springs, such as shown above, for

use as choke, conracr, channel and
bund-tuning springs, are produced
in volume in the Lewis plant.

Our experience in designing and
manufacruring such a variery of

types has given us a valuable knowl-

edge of relevision spring require-

ments. And our efficient production
¢ methods and rechniques permit
| lower costs!

Have a Lewis Spring Engineer
check your needs and get full infor-
mation opn our quality, service and
1 modest prices. There's no obligation.

‘ LEWIS SPRING & MANUFACTURING C@.
,‘ 2654 W. NORTH AVE. CHICAGO 47

PRECISION

‘ THE FINEST LIGHT SPRINGS AND WIREFORMS
! OF EVERY TYPE AND MATIRIAL

TELE-TECH =+ June, 184!


www.americanradiohistory.com

REGULATED!

POWER SUPPLIES|

DESIGNED for use in in-
dustry, schoof and laboratery these power |
supplies are ruggedly censtrucied and con-
servanvely rated for lona and dependable
service, Attractively sfvled and wriced, these
units have found wide acceptance. They
are also available ir complete kit form for
maximum. economy. The fallewing char-
acteristics apply to the models listed below:

GHARACTERISTICS

IMPUT: 105-125V/50-60cps/ 100 watls,
OUTPUT: Yariable from 200 to 325VDC
100ma. regulated, 6.3VAC CT @ 3A
reguloted.

REGULATION: Less than
full lead. Less than 1%
variation 105 to 125 volis.
NGISE AND RIPPLE QUTPUT: Less than 10
mv rms for above ratings.

TUBE COMPLEMENT: 5V4G, VR-105, 4SH7,
2-6Y8G.

DC OUTPUT CONNECTIONS: Either positive
or negative may be grounded.

1.
[5G
un-

19% na load to
for line voltage

L ]
BEMCH MODEL 25

'S

¢ PERSONNEL

QOrville Sather has been appointed

- assistant manager of CBS-TV techni-

cal operations. He has been field tech-
nical supervisor for the past two years.

Louis G. Pacent, president and tech-
nical director of Pacent Engineering
Corporation, New York City, has been
appointed consulting engineer bv the
Plessey International Limited of Ilford
Essex, England. He is a Fellow of
both AIEE and IRE, and is a past

_President ol the Radio Club of Amer-
ica,

COMPACT AND LIGHT WEIGHT. Function-
ally designed for maximum coavenience in
operation, Six sturdy, insulated, ‘'S-way”
output terminal posts. Grey finish, 14"
wide, 6 deep, 8" high. Weight 17 pounds.
Model 25 . ... ... ... ....... .. $39.95
Model 25K Complele kit ... ...
. Corona, N. Y.

]
RACK MOUNTING MODEL 28

COMPACT UNIT FOR STANDARD RACK

MOUNTING. Rear access terminal boerd.

Panel 19" x 54%. Black wrinkie finish

{grey optional), Depth behind panel 715",

Weight 16 pounds.

Model 28 ......... ... .. ... ... ..

Model 28K Complete kit ..........
f.o.b. Corona, N. Y.

BASIC REGULATED POWER SUPPLY
KIiT MODEL 31K
Basic kit of paris for incorporation inta

eguipment comprises coased power trans-
former and filter choke, vil-filled copacitors,

sockefs, resistors, tubes and schemotic
diagram.
Basic Kit 31K . ................. .. 314.95

f.o.b. Corona, N.Y.

LAMBDA |

ELECTRONICS CORP.

103-02 MORTHERN BLVD.
DEPT, TT, CORCMNA NEW YORK

TELE-TECH -

June, 1949

Frank R. Norton. Daniel E. Noble, di-
formerly  principal rector of research
research  engineer and vice president
of Bendix Hadio Di- in charge of com-
vision, Baltimore, munications of the
Md., has been Communications &
named chie! engi- Electronics Div. o_f
neer of the com- Motorola, Ine., Chi-
pany's  television cago, heads the

and broadcast divi-

company’s new lab-

. C . oratories in Phoe-
gion. Before joining nix Ariz, being
Bendix in 1845, he  yged for military
had been affiliated communications re-
with Bell Telephone search

Harold M. Heimark of Oak Park,
111, has recently taken over the duties
of chief engineer for Doolittle Radio,
Inc. of Chicago, builders of precision
radio communication eguipment.

The JFD Mfg. Co., Inc., has an-
nounced the appointment of Israel

i Pollack as head of their ballast manu-

facturing department. He was for-
merly with the Signal Corps Radar
Labs, production engineer in the Air
King Radio Corp. and chief engineer
of Paramount Industries.

George W. Brucker has been named
Designing Engineer for power elec-
tronic equipment in the Industrial &
Transinitting Tube Division of the
General Electric Co., Schenectady.
Harry C. Steiner has been appointed
designing engineer for industrial
tubes and Thomas A. Elder has been
named designing engineer for trans-
mitting tubes in the same division.

Following 6 months in the televi-
sion and microwave engineering de-
partment of Raytheon Mig. Co., Walt-
ham, Mass., William E. Neill has been
appointed sales engineer of the de-
partment. He caine to Raytheon from
WFIL-TV, Philadelphia, where he
was assistant chief engineer for tele-
vision,

www americanradiohistorv com

COPPER ARMORI
SISALKRAFT

Pholo courlesy of

Semtinel Radio Corp., Evanston, Il.

This Central Control Roont in a modern Tele-
vision and Radio manufacturing plant is lined
with Copper Arumrored Sisalkraft thai eliminales
stray signals and elecirostatic interference.

72 Practical Weittod
for Stictiding of

TELEVISION AND RADIO
STUDIOS, TESTING ROOMS,
INDUSTRIAL LABCRATORIES,
AND DIATHERMY, RADAR,
AND ELECTRONIC EQUIPMENT

‘The success of COPPER ARMORED
SISALKRATFT for shielding during
the past decade, proves that this rein-
forced “electro-sheet-copper” is prac-
tical for large or small enclosures
and equipment requiring electrostatic
shielding. COPPER ARMORED
SISALKRAFT is fow in cost (as low
as $9.75 per 100 sq. ft.), is flexible
and easy to apply.

Installations include the following:

Steinmetz Hall, New York ¢ Hollywood
Television Studio of Don Lee » WBKB
Television, Chicago ¢ Corn Producs
Company’s Argo Laboratory ® Delco Radio
Sets ® CBS Radio Testing Laboratories

SISALKRAFT engineers will be glad
to furnish data on the merits of
COPPER ARMORED SISALKRAFT
in these and allied fields.

COPPER ARMORED SISALKRAFT

. A Product of
The SISALKRAFT Co,,
New York 17

Chicage &

¢ San Francisco 5

1 City, Zone and Srare

Vo o o o

- )
B 1
§ The SISALKRAFT Co., Dept. TE, 1
: 205 W. Wacker Drive, Chicago 6, M, :
: Please send samples of COPPER ARMORED !
1 SISALKRAFT. The use I contemplate in- §
g volves (describe briefly) 1
1 [ ]
I .
] 1
¥ Name '
1 i
1 1

]

4

o
—
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Band—MC
850¢-9000

000-9300
{32}

2300-9320

?320-9500

{32)
9500-9800

9800-9900
(5)

10600

10700-11700
(5)

11700-12200
(5

(Continued from page 23)

Service

Radio-
navigation

Radio-

navigation

Radio-
navigation

Radio-
navigation

Radio-
novigation

Fixed

Fixed

Mobite

12200-12700 Fixed

(24)
12700-13200
15

16000- 18000
(5)

18000

26000-30000
%)

Above 30000

Your Opportunity to SAVE MONEY thru:

1. Uniformity of mass production backed

Fixed;
Mobile

Fixed:
Mobile

Fixed:
Mobile

Class of
Station

Racon

Fixed

Comman carrier

fixed

Land:
Maobile (Except
TV pickup)

International
Control;
Operational
Fixed
TV-Pickup:
Tv-STL (30)

J Experimental

Class of
Service

Racon

Industrial,
scientific,
medicat
aequipment

industrial,
scientific,
medical
8quipment

No. Channels
& Fregs.
Alloc. (MC)

(9310}

GUARDIAN

LEADING INDEPENDENT PRODUCER OF

by the finest of custom engineering.

2. Over ten thousand standard parts avail-
able to produce units built to your speci-

fications.

3. Speedy deliveries to meet your schedules.
Without question—Guardian qualifies to de-
sign and furnish single units or complefe as-
semblies, from simple start-stop controls ta
the complexities of time-delay, fiming, count-
ing, multiple credit, add and subtract or se-
quence operations.

w&(fe'—Submif your specifications for ap-
plicationdataandcost-freerecommendations.

GUARDIAN (@

1607-G W. WALNUT STREET

62

CHICAGO

SERIES 595 RELAY

ELECTRIC

12, ILLINOIS

2 COMPLITE LIME OF RELATS SCRYIKG AMCRICAN (KQULTRTY

Frequency Band Allocations for Government Use {in MC)

24.99-25.01; 25.33-2585; 26.48-26.95; 29.89-29 91; 30.00-30.56; 32-33-34-35;
36-37; 38-39; 40-42; 108-132; 132-134; 148-152; 162-174; 216-220; 225.0-328.5;
335.4-400.0; 960-1215; 1300-1700; 1700-1850; 2200-2300; 2700-3300; 4200-
5650; 7125.9800; $900-10000; 10500.10700; 13200-16000; 18000-21000; 22000-
26000; obove 30000

{1} This allocation =hall (erminate not later (han the date when
the Atlantic City Table of Frequency Alluculions becomes etfective
as provided by Article 47 of the atlantic City Radio Regulations.
Pending further action by the Commission, this band is not available
for the fixed or mobile services. As soon as neecessary rules and
regulations are provided by rule making procceedings, trequencies in
this band will be mnade available for a disaster commmunicalions service
comprised of amateurs and other non-governmenl and government
groups operating fixed. land and mohile slations, and eonsisting of
a single integrated service lor lthe handling of emergency conumuni-
calions in thnes of disaster.

(2) This band is temporarily allocated to the radiolocalion service
for a period of six months from the effective date of this order (Or-
der (Order, FCC 49-190, adopted February 17, 1948), subject to
possible temporary continuance beyond thal time for such additional
period or perieds as the Commission muy (And necessary; Provided,
liowever, That this temporary allocation, or ant temporary continua-
tion thereof, shall be subject to the use-in-derogation provisions of
Article 7 of the Cairo General Radio Regulations and Chaptler 111
of the Atlantic City Radio Regulations; And provided further, That
this temporary allocation, or any temporary continuation thereof,
shall terminate not later than the date on which the Atlantic City
Tahle of Frequency Allocation becomes effective as provided by Ar-
ticle 47 of the Atlantic City Radio Regulations: Aund provided still
further, Thuat this temporary allocation, o any iemporary continua-
tion Lhereof, shall be subject to earlicr e¢ancellation or modification
by the Comunission, without the necessity of a hearving, if ducing any
period when such allocation is in effect the Commission shall, in the
course of proceedings undertaken by it to determine whether & ra-
diolJoeation scrvice should he provided on a permanent basis, reach
conclusions which, in the opinion of the Commssion, reguire such
eancellation or modification. This temperary allocalion, or any tem-
porary continuation thereof, is strictly limited to a radiolocation
gervice for the location of petroleum deposits in the (iulf of Mexico,
Stations in this service shall be located within 130 miles of Lhe
shoreline of the Gulf of Mexico.

(4)1n any particular area the Loran syslein of radionavigation
operates ¢ither on 1850 or 1950 KC, the band occupied being 1800-1300
or 1300-2000 KC.

(5)0On the condition that harmful interference will not he caused
Lo service operating in accordance with the table of {requency
allocations, the following classes of slations may be authorized to use
frequencics in this band: (1) Experimental stations zngaged solely in
scientilic or technical radio experiments mnot related to an existing
or proposed service nor intcnded to develop a proposed service or
speeific usc of radio (2) eontract developmental stations. and {3) ex-
port developmental stations.

(6)Fixed stailonsg listed in “Class of Tervice” column alloeated

G-E CALROD* SOLDERING IRONS can be
maintained right in your own shop at low
cost, without special tools —they need not
be returned to the factory for repairs.

HERE’'S WHY:

® Calorized threads make tips non-freezing, easy
to remove.

® Disassembly is easy, and all replacement parts
are simple in design.

® Low-cost Calrod cartridge heaters ore indepen-
dent of shell, heat conductor, and tip holder; they
can be removed merely by lifting a retainer pin.

Ask your G-E Distributor for free hulletin
GEA-4519. Or, write General Electric Co.,
Schenectady 5, N. Y.

*Reg, U.S. Pat, Of.

GENERAL ELECTRIC

675-154
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freguencies in this hand., may use the Jrequencies allocatiod to sneh
services on the eomdition that harmtol interference will not be caused
(0 services operialing v accordance  wilh the table of frequency

allocations.

(7)Emissions Trom  in strial, scientific and  mediecal agquipmient
using the frequency 2712 MO must he confined o the band 26 06—
27.28 M

(MY Operational fixed siations may be authorizel to use frequencies
in this band in accordance with colimns 1 and 11 of the table of
frequency  allocations, on the condition that harmiul intarfercnee
will not he caysed (o 1the recention ol relevision itions o channels
4 or 6. In any area in Lhe contineninl United tates. the Aviation
gervice and Marmne service may each be authorized 1o use four ol the

N

frequencies in (he band 72-78 M lisled in column 16 Tor operational
fixed stations 1n thess ser 8.

{10) Fixed stations in the Doemestic Fixed  Publie service  may
e anthorvized Lo wse any of the freqgqueneies in the hand 6 MO

indicated in column 1% on the conditiens that (ab harmiul inter-

(14 The Internaliona! intership service
has priority on ihis freguency.

(15) The internatlonal povi operaiional
ice, on a simplex basis. has prioriiy on
{frequency.

{16) The frequency 138,80 AIC has Leen dea-

Dend 162-174 MO aned
Chicago, 11, the coasl station frequency 1619
helore assigniments are
1620 MC. with the table of {requency allocations.

MM will be assigned
made on the frequency

(2001 Tn order to provide tor inter-cemniuni-
cation for safety purposes hetween government

ference will not be caused Lo the reception of television stations oa
channelg 4 and 5. and {b) that harmiul interference will not be caused
to operational fixed stations.

(113 f'ublic correspondence in the frequency bands allocated ex-
clusively 1o 1he aerponautical mobile service is nolL permiited.

(12)The use of the (requencies in the block 152.87-153.3%3 MC may
e aurthorized in any area. 1v Remoie Pickup broadeast base and
mohile stations on Lhe condition thal harmlul interference will not be
caused to the Industrial Radio services

(13)The nse of the [requencies 3F 7, 156.33. 356.39, 156.45, 156.51,
156.27. 156.6%, 156.80. 1536.75, 166 87, 156,93, 176.99, 157.05, 157.11, 157.41,
157.47, 161, 11,91 and 161.97 may be authorzed to base and land
1mohile stations in the Public Safery Ruadio Services on the condition
thhat no harmful intereference will be caused to the maritime mobile
service, Public Safely Service operations at points within 150 miles
ol coasrtal areas and navigahle gulf, bavs, vivers and likes, may be
authorized only after a facrual finding indicates that. on an engi-
neering hu no harmlul interference will he caused to the maritime
mobile ser

thorized 1o use Llhe band §40-8% MC on the
condition (kat harmful inerference will not
he caused Lo stations opervating in aocordance

any wrea. except at

{268) IFrequencies in this bDand will be =e-
lected for assignment in such a mannar th

ignated for worlkl-wile use lor safety, calling and non-government stations in (he maritime on an cngineering Dbasis, the highest fre-

and intership and harbor conlrnl communica-
lions in the maritime mobile service.

{17y The wuse of the frequencies in the R
block 15%.651-161.%79 MM way be nuthorized 1o s
base and land mobile stations i the Publie
Sufery

wernment stalions

173385, 173.370 MC

condition that harmftul interference will not
he caused to stations n the Ratlroad Radic a1y
Service. -

(18) In the (hicago area oniy. the fra-
quencies 161.85 MO amid 161,91 MO may be au-
thorized to base and land mobile stations only
for train commmunications in  {he railroad
Radio Bervice.

(19) The usc of the Irequency 1616 A[C
may be authorized (o coast slations in any those arcas where
area except at Chicazo. Il Ar Chicago. J1I,
and in lhose areas where additional 3]

ments to coadgr stalions of the primary VHI tion in the 220-
coust sration frerquency 61O AT would cause (24) Fregquencies

harmful interference to the reeeption of 1hat lected lor assignment

frequency, the use of the [requency 162000 MO
may Dbe authorized 1o non-govelimimnent coagl
stavions (F3 emissien only). The use af the
frequency 162.0 MO will e on (he condicion

in the band i

A\, 0oils..

J
in

l/ %

Is the first
unit to  your
coil comstruction
— the base. 1t
mus! be dependable.
If it isn’t, the entire
effectiveness of the coi
is destroyed.

W hen you specify

PRECISION PAPER TUBES

you get quality protection for the future of your coil — higher uni-
formity — the best possible foundation. Look at these features —

@ Better heat dissipation

® Better insulation

® Greater moisture resistance

® Lighter weight
PRECISION PAPER TUBES are available in round, square, 9val,
rectangular, any shape, length, 1D or OD, equly to your specifica-
tions. They are made of the finest dielectric Kraft, Fish Paper.
Cellulose Acetate or combinations.

WIRE OR WRITE TODAY FOR FREE SAMPLE OF YOUR
CHOICE AND NEW MANDREL LIST OF OVER 1,000 SIZES.

PRECISION PAPER TUBE CO

2057 W.CHARLESTON ST., CHICAGO 47, 1LL.
79 Chapel 5t Hartford, Conn.

Plant No. 2

mobile service, the frequencics 137.2 and 157.3
MY are allocated exclusively in all areas, o
in the fAxen and mobile
rvices, and the frequencies 173225 173
. . . allorared exclusi
Radio Services. in any area, on the in all areas, to non-governmenl stations
the fined angd land mobile services

The United States will permit interim
usge of the band 220-231
radar distance indicator
3. gareways of inlernational air routes. The
locations will terminate

inferim use at these
not later than Jan. L.
the frequency band 235-240 MO will be avail-
able for allocation (o
inte

ference is eaused (o
the operation of Lhe British or Canadian radare
distance indicator svstem
226 N band,
this band will be se- (30)
in sueh @ manner that,
the lowest frequency
which will not cause
stations in that arcu

on an ecirgineering basis.
oned
harmful interference
already  assigned {requenc
that harmful interference will not be caused with rthe table of frequency allocations.

0 government stailions in  the government ©25) Interim IPXM velay siations may he au-

- quencies in (he band is assigned which will
not cause harpiful interference to stations in
that area already assigned f{reguencies in ac-
cordance with the tahle of Irequency alioezn-
Tiona,

(27) The band 960-1213 3 is for disiance
measuring  and  olher funcrions retated to
those performed in the band 1365-1660 M.

{23) The fixed and mobile services which
were operating in the band 1300-1600 MC on
April 1245, may bhe authorized to continue
10 nxe such Jrequencies until December 31,
1452, on the c¢undition that harmlul interler-
ence will not be caused to the aeronautical
radicnavigation scrvice.

(29) In non-mihtary aviation, il is not an-
ticipated that the altimeter function will be
performed in the band 1385-1660 MC except
e courdination with other functions required
ror an aerpnautical radionavigation system.
Intevim television relay staltions may
he authorized (0 use [requenciez in ihisg hand
on (he condition that harmful interference
will not e caused Lo stations operating in ac-
cerdance with the table of frequency alloca-
ticns

(Please turn to next page)

MO for the Dritish
valem al specific U

2. Until Jan. [. 12

amadteqr service in

I‘)'.\' armateur opera-

& in accordance

| ! E‘@}J PROPORTIONAL

= AGASTAT

Available in
standard AC and
DC volrages.

WE SAVE YOU VALUABLE TIME
UPON POWER. INTERRUPTION,/

Y

Proportional unit,
illustrated,
consists of two
proportional
and one
standard Agastat.

“Custom built” to
specification.

PROVIDES TIME DELAY PROPORTIONAL TO
POWER FAILURE TIME. WRITE FOR DETAILS
Address Agastat Division

AGA AGA

AGA
2 oy

AR ORT STlH.SON MARINE AGASTAT
u.!‘.f rq El REFLECTORS H e A&Hﬁgu\:: il

AMERICAN GAS ACCUMULATOR COMPANY
1027 MNewark Avenue, Elizabeth 3, New Jersey

TELE-TECH + June, 1949
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(Continued from preceding page)

31y The radiolocation service mayv be au-
thorized the use of the band 2450-2300 AlC
solety for purposes other than vadionaviga-
tion or safety., on the condition that harmful
interference will not he cansed to the fixed
and mobile services.

{32) 'The radioclocation service may be an-
thorized to employ this hand for radiolocation
purposes on the condition that harmful in-
terference will not be caused to the radio
navigation service.

Vector Impedance Bridge
(Continued from page 42)

values of R, and R, giving the con-
stant vector sum Zx.

It remains, then, to derive expres-
sions for the dependent variables R,
and R. in terms of the argument 0.

For plane geometry, 1 = v/de ;

but, e = Zx sin8 = X sin 6,

whence, d = X—e = X (1 —sin 0).

Substituting: I=X+/sin6(1—sinf).

By proportion, R,/X = l/d, or

Substituting:
R, = X Vsing (1 - sirg)

1 1 - sir6

Now: 1+ R. = Zx cos 9,
or, Ro=Zxcos 0 —1 =X cos 6 — L
Substituting:
1
Re = X {cose - [sine (1 - sia E’)]/z}

Fig. 5 plots the values of R, and

R. for all values of § from 0° to 90°.
In Model 100, R, and R. are varied
in steps of five electrical degrees by
means of 24-position, shorting-type,
ganged switch wafers. The proper
value of A R is connected between
any two particular adjacent switch
points to give correct values of total
R over the range. This expedient
works well, since it is usually not
necessary to know the wvalue of 6
closer than =2.5°. The wvalues of
A R used throughout for both R,
and R. are shown on the schematic,
Fig. 6. It will be noted that R, in
the 90° position is open-circuited.
The electrical circuit comprises
three functionally separate parts:

1. The self-contained power sup-
ply, working directly from the
115-V, 60-cycle, line, consisting of
a selenium rectifier and an R-C
filter;

2. The simple, but highly stable,
phase-shift oscillator which can
be set exactly on frequency (1591
cps), by means of the 7-45 pufd.
trimmer, and which feeds the load
through a cathode follower;

3. The bridge proper, consisting
of the function switch, trimmer
resistor for Ry, egualizing resis-
tors, and the three arms whose
functions have been described.

The instrument (Fig. 1} is con-
tained in a grey case 3 x 7 x 8l5-in.
A jack is provided for plugging in
the high-impedance headphones
which are necessary for detecting
nulls. Three binding posts permit
connecting the component to be
tested in the proper position and a
function switch is provided to set
up the bridge arms for the kind of
electrical guantity fo be measured.
Magnitude of the unknown imped-
ance is determined by the combined
action of the decade resistance arm
and the continuously-variable re-
sistance arm; while the phase angle
is found quickly by rotating the
knob of the CMPVA arm. Each of
these operations yields a null, the
second null naturally being a more
pronournced null that the first.

A little familiarity with the de-
vice permits a great variety of im-
pedance values, selected at random,
10 be measured rapidly in polar
form (which can be converted to
rectangular form very easily), with-
in the inherent accuracy limitations
of the device. In the design and de-
velopment of the circuits involved,
the main objective has been to pro-
vide easy, rapid, reliable perform-
ance at low cost, and it is felt that
in Model 100 this objective has been
attained.

on any machine
in the shop

" WHEN DESIGNING A COIL TO MEET
“RIGID. PEREFORMANCE' SPECIFICATIONS —

| colL QuALITY

>

i beg

Punch it, drill it, turn it, mill it—Synthane is workable
on any machine you have. It is readily sawn and sanded,
easily edge finished on standard routers or shapers.
And Synthane tubing and an automatic screw machine
is a combination that’s hard to beat for long-run fabri-
cation. (We can fabricate for you if you so desire.)
In addition to its ease of machining, Synthane has
many other valuable properties in combination, which
may make it possible for yvou to improve your product
or process. If you are sccking a hard, dense material
that is resistant to corrosion and wear, an excellent
electricel insulator, and high in impact fatigue resist-
ance, write today for morc information about Synthane
laminated plastics. Mail the handy conpon now.

SYNTHANE CORPORA'"ON
12 River Road, Oaks, Penna.

t
Please send me o COPY of the complete

Synthane catolog.

Namée—o—————

Firm _____’——,___—’
Address——m—————

Siate — ——

. THREADED il
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R MOLDITE
L PRODUCT!
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i - ~MOLDITE Highoke(:f infinite resistance
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:
MID-WESTERN REP.
. Iv Hoge. ..
314 No* Michigan Ave, "
. Chicago, Hligais,’

specialists in

SO, AMERICAN REP.- * |

Jose Luix Ponlal

. Cordeba. 1472 7
-~ Buenos Aires, Argenting :
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Classified Sectlon

MERCURY 1 I SEE. C.E.C. FOR YOUR NEEDS
CONTACT JUNE SPECIAI.S. l FREE FREE FREE
RELAYS Brand New! : WRITE FOR CEC FLYER OF BARGAINS
‘ OIL-Filled Pyranol YOU NEED
WESTERN ELECTRIC
TYPE D-168479 Condenser RADAR — SONAR
These relays are gluss sealed, 1 : MICROWAVE EQUIPMENT
mercury-wetied contact swm:hes 7 ‘ | A SPECIALTY WITH US
surraunded by operating coils and encused | "
in metal housings mounted on un octal H MAGNEIRON MAGNETS
tube basa. | | Gauss Pole Diam. ESpacing  Mfg.
! 4850 35 . Sa in. Cin.
i 2 g
TYPICAL APPLICATIONS | | s mee . o
® High speed keying 1860 124 in. 152 in. Cir 51450
® Tabulating, sorting ond computing ! i JD?)D:Gouf 1_ele-‘:Ln:amaDnet adiustable 23’ to 3"
machines _ i ‘ ezl popeo]eacde;a $24.50
@ Relay Amplifiers ; RIS o8 .
e Vibrator Power Supplies i TUNABLE PKGD. “CW' MAGNETRONS
® Servo-mechanisms QK 61 2975-3200 mc. QK 62 3150-3375 mc.
QK 60 2800-3025 me. QK 59 267_5-2900_ me.
CHA RACTERISTFCS New Guaranteed MAGNETRONS ....... Each %65.00
© High speed of o‘peruiion e Tube Frq. Range Pk. Pwr. Out. Price
[ ] Eor;s;nnr :perari'ng charaeteristics g]:;.l 2820-2860 mc. 265 KW 00
. 2¥21-2 9345-9405 mc. 50 KW.
* High :.Tm:?r:a;q:ir:;r 25 x 20,000 Vaits DS 2022 2073533 me, 20 %w. 00
® lLong, troubfe-free service . ' %ﬁ? gggg:ggég ;}g %;g IIS’E
. In ORIGINAL CARTONS manufactured by 2732 2780-2820 mc. 285 KW,
e e coouble Throw Contacts. Two GE. (13F6d), Cornell-Dubilier (TK-20002), 5131
oils at 700 ohms and 3300 chms. Operai- Acre (200’20_25) & Solar 2J37
ing current with coils connected in series eravox ) ZJ38 Pkg.  J249-3263 mc 5 KW,
6.6 ma. Release current 5.2 ma. Specinlly priced, each ........ ... $12.95 | '}}:3 Phe. Ség’g'g%ﬁg e ?g gv‘g
_ L] o2 - me. .
When operated under specified conditions i 2J49 9000-8160 me. 58 KW.
ths relawy&:ms a llfe expectancy of 1000 . zljg;. gg?g—gé?g ms. gg E‘\g
ours af operatio r se d, NEW Cataologue sent on reques 3 - me. .
1vns per secon le‘gtfinw TRANSMITTERS - up i 3931 24,000 mc. 50 KW,
Overall length — 3-3/8" KW.: TOWERS—light “’Elght dural 3430
K 10 to 100 ft.. POINT-TO-PO & | TUAY, &
Overall dia. — 1-5/16" RELAY LINK FM equlpmenb All | T18DY
| voltage CGNVE}?EERST . IVIBRA& | ;goog;{ 2800 mc. 1000 KW
PACKS, and other airly-price i
.B‘rand new surplus i equipment. | T25-4 9345-9405 mc. 50 KEwW. 25.
Priced af a fraction 4 75 | 730-4 9345-9405 mc. 0 KW, 525.00
L] 728-AY, BY CY, DY, EY, F‘Y GY @ 350.00
of Government cost 700-A, B, D
H | 706-4Y, BY DY, EY, F¥, G¥ 6 $50.
Send for 4 page Technical dota. COMMUNICATION DEVICES CO, Klystrons: T234/B JSi2.50; 7078 W/(mvnt, 320.00
4174 $2
2331 TWELFTH AVENUE
ELECTRONICRAFT New York 27, N. Y. E[IMMUNIGATII]NS E(IUIPMENT 0.
5 WAVERLY PLACE 'ru..m\uog 7. N. Y. Cable; Communidev ..... Tel.: AD-4-9277 ‘ 131 Lnbegv StT6 New D\_rohrk 991?;47 N. Y.
PHONE: TUCKAHOE 3-0044 - _ : ept. igky

ELECTRONIC

CONTROL

HANDBOOK

By Ralph R. Batcher and William E. Moulic

That the Name
IMPLIES

A handbook—a helping handbook
you will went at yaur fingertips on
those frequent occosions when the
right answer can save you hours
of effort.

Far radia-electronic speciolists this Caldwell-
Clements back provides a canvenient, outhentic
source af farmulas and principles, os well as the
lotest in electronic applications. Free fram in-

Here are all the essential data necessary to deter-
mine the worth of an electronic control device; a de-
pendable guide toward your taking advantage of }
the cost-cutting, production-speeding, quality-con- }
trol possibilities of electronic devices. Gives you ) volved mathematical explanctions. Section |
facts to intelligently balance the advantages of elec- : E:;rrsc,"\i/:ccu;::i,T:::d::,Zi?;?:n;::;;oie]?x],o;lelc'.'
fronics against mechanical and other methods of ! tronic Applications; Section IV, Vacuum Tube
control. Easily understood without advanced knowl- | pato.

|
. \ . | 456 Pages * 560 Vlustrations +  $4.50
edge of electronics. Section 1, Basic Elements of T ?

Bound in limp leatherette, opens conveniently fal, 6 x 9 im.

City and Stote. .
Company Name.... ... .

U S

TELE-TECH -+ June, 1949 8S

480 Lexington Ave., New York, N. Y.

Control; Section 1l, Conversion Elements; Section I, —— i — - —CL_EEE;T-S: TN; — -
. . . - . R Once ¥ LtDWELL-
Electronic Modification Circuits; Section 1V, Activation ‘ G:,C?h:" CA ! I
. . . | a D Lexington Ave. . New Yark 17, N. Y.
Elements; Section V, Control Applications. Book in 450D Lextngron 2ve @ il
Your Honds Publishars to the electronic indystries since 1925 l
. - You'll Always Send book. If not satisfied, will return within five
350 Pages . Hundreds of Hlustrations $4.50 ‘ i dave Otherwise will remit payment. |
Bound in limp leatherette cover, opens conveniently flat. ‘ at Your ] ELECTRONIC ENGINEERING HANDBOOK $4.50 i
) j ; .

6x9 inches. | Fingertips Naome. . ... e J I
Caldwell-Clements, Inc. ‘ AdAress. ... . o R |

f

!

|
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Resistors

® . BULLETINS

Contact Rivets Inc., 234 East 16th St
Electrical contact rivets manufaciured by Engincering data on

Gibson Elecirie Co.. $350 Frankstown Ave..
Pitisburgh 21, Pa. are described in catalog
C-12, published by the company. Included is
a description of the electrical conlact mate-
rials in which the contact rivets are furnished.
as well as f{he slandard sizes of the flat,
crowned, and the pointed contact rivets. (Aen-
tion T-T)

Ance and

{Mention T-T)

Connector Supplement 19, I

A 12-page supplement lo the Cannon Elec-
iric ty¥ype ‘'K Dbulletin has been issued by Can-

St., Los Angeles 31,

range,

Coaxial Cable

A semi-flexible coaxiu! cable (t¥yme
featured in bulletin
tlhe Andrew Corp.,
Five pages
specifically designed Tor use
cable., (Mention T-T)

nun Wicctric Development Co., 3209 [Humboldt
Calif. Among the noew
insert arrangements arc various lavouts hav-
ing I to § coaxial contacts. {Mention T-T)

““Technical Data on Welwyn High Stability
Carbon Resistors and Welwyn Pyromatic Re-
sigtors’™ iz the title of an eight-page catalog
rejeaged by Welwyn

48
363 Bast 15th St.. Chicazo
are devoted Lo accessories

Electronic Components, who reguest them on company letterheuad

Electronic Control Devices
Ward Leonard Co., Mount Vernon, N. Y.
has announced the publication of its new
catalog entitled “Eleclronic Cenirol Devices.”
Containing over 200 pages, thls new cats :
gives full descriptive and up-to-date technic
dati on Ward Leonard's complete line of re-
sistors, rhcostats, relays, coutacters, maolor
starters, controllers, and control accessories
Complementacy copies are available for those

New Yorlk 17, N. Y. (Mention T-T)

the construction, toler-
stability, as well as lem-
nerature and voltage coeflicicnts are included

Waveguide Assemblies

“"How to Select Flexible Waveguide Assom-
bheg is the Llitle ol A new brochure which is
being mads available by Technicraft I.abora-

i tories, Inc.. Thomnaston-Waierbury Rd.,, Thom-
by astou, Conn. Of special interest is a discussion
of rigid-flexible combination assemblies show-
ing the attachment of flexible to vigid wave-
tuides wilthout the wuse of flanges. {(Mention
T-T)

recenlly releas

withh the new

Hnd'reds of standard

JONES
il TERMINAL PANELS
for prompt e : g bomcnt

qw  FOR
SPECIALS

Several pages of Jones Cata-
log No. 17 illustrate standard
and special panels we are
constantly producing. Latest
special equipment enables us
promptly to produce prac-
tically any panel required.
Send print or description for
prices, without obligation,
Hundreds of standard ter-
minal strips also listed. Send
for Catalog, with engineer-
ing drawings ond data.

JONES MEANS
Proven QUALITY

(L2570

L2
HOWA
Cinch Mfg. Corp.

2460 W GEORGE ST. CHICAGO 18, ILL.

LENSES

For Image Orthicon Cameras
AVAILABLE FROM BURKE & JAMES, INC.

Lenses of high resolving power for finer telecasts. In Mounts to fit
R.C.A.. G.E., DuMont Cameras., Here are a few of the fine lenses we
can offer you.

85mm F:1.8 Erneman Ernostar
100mm F:3.5 Carl Zeiss Tessar
120mm F:3.5 Ermeman Ernostar
T65mm F:3.5 Carl Zeiss Tessar
400mm F:5 Schneider Tele-Xenar

Send this ad for our free lens catalog — we maintain the lacrgest lens
stock in the world, shipments made on a 15.day trial basis. Let us
know any special requirements.

321 S. Wabash Ave,
BURKE & JAMES, ING. Bsiiiis
} y s Amn; Thomas E. Tell

COMPOSITE VIDEO GENERATOR

For Laboratory, Production
or Service

This carefully engineered and laboratory
assembled Video Generator provides a video
output in accordance with F.C.C. *'Standards
of Good Engineering Practice”.

The Model 30G1 is portable, completely
self contained and priced at fraction of the
cost of comparable equipment. It is highly
useful in the lab, for svnc, sweep and align-
ment positions on production lines, and in
the service departments of factory, disteibutor
and dealer,

OUTPUTS

Horvizontal  and

Blanking Signals
Horizontal and  Vertical

Synchrenizing Signals
Video Modulation for Line-

arity Aligoment
Price—Only $300.000 F.O.B

Yaetory

FULLY GUARANTEED

J. & A. TELEVISION & MFG. Co0.
5066 BROADWAY . CHICAGO 40, ILL.

guy

Vertical

Write today for Descriptive Bulletin
No. 30G1.

SECURITY
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TELE-TECH
| Advertisers ]une 1949

Adams & Westlake Co. ............ ... ..... 14
ELECTRON TUBE American  Electrical Heater Co. .......... .. 60 |
MACHINERY OF Q American Gas Accumulator Co. . e 63 .
ALL TYPES Anaconda Wire & Cable Co. ... . .......... 7 }
Bett  Telephone Labs. ...... 20
STANDARD Boonton Radio Corp. . ... .... L .. 29 E

AND SPECIAL
DESIGN

Burke & James, Inc. ........ [ 66 g ﬂ a 5
Caldwell-Clements, ic. e 65 i

Clare & Co, C. P. ... . . ... .. .Cover 2 ai IQAA t;m $80,

. . . . N . - Clarostat Mfy. Co.. Inc. ... ....... e 58 Our Model-10¢ I[mpedance dBri-dge‘d wfi[h

) i 3 self-contained oscillator, is designe or

We speciah'ze in Equipmem‘ and Eleseland Container  Co. ... e 93 the measurement of impedance values of

Methods for the Manufacture of Communication Devices Co. ..., e 89 | from m chmgo(odelgx:;:glzh;u:tQSngl:gsrezé

rom minos

ti 5 e . (in S-degree steps}, by means of nulling

RADIO TUBES Communications  Equipment  Co 55 : the magnittude and the phase independently.

CATHODE RAY TUBES Daven Co. oovoonoon o 55 \ In addition, the following can be read

FLUORESCENT LAMPS directly: resistance. reactanze, indncrance.

INCANDESCENT LamPs Ditlon & Co., Inc., W. C. .. ............ .. .58 capacitance, and transformer-winding turns
NEQN TUBES ' ’ o ratios.

)P(HOTO %ELLS Dumont Labs.. Inc., Alfen B. ......... ... ... 49 | The instrument, weighing less than | 5

-RAY TUBES I pounds. is capable of an accuracy of plus

GLASS PRODUCTS Eitel-McCullowgh, Inc. ... ... ... .. 18 } or minus 2 percent over

. most of the range. Price

Preduction or Electro Molive Mfy. Co. Inc. ....... . .Cover 3 ' with ‘iinsrru;lious femd

. test leads is $79.50 from

Loboraiory Basis Electro-Voice. Inc. ..... . - 7 the manufacturer. Litera-

Manufacturers  contemplating {ure on reduest.
New Pleants or Plant Changes

are invited to consult with us

KAHLE
ENGINEERING COMPANY

1313 SEVENTH STREET
NORTH BERGEN, NEW JERSEY, U. S. A_

Electronicraft. Inc.

General Elettric Ce, P . - [ ) VFB-L’NE
General [ndustries Co. ... ..... CORPORATION
WSON 4, MARYLAND

General Radio Co.

Guardian Electric Mfy. Co.

Haydu Broihers .......... e

Heisemann Electric €o. ...................

J. & A, Television MWfyp. Co. ... ... ... ...

Jones Division, Howard B. . ............... ELECTRON]CS
coNIcAL “V" BEAM Kahle Engineering Co. ....... .. ...........

Kester Solder Co. .. ......... ... ........... Biggest stock of Radio Parts & Equip-

™ . ment in New York — speedy and
Lambda Electronics Corp. B courteous atlention to your orders —
Medel 4XTY Lewis Spring & Mfy, Co. ... .. ....... olert salesmen who lalk your
b H v H : language. )
Amerlcu s o“*s*undlng Mallory & Co., Inc,, P. R. ... .. ... ... .. i guag
. ) "
Television Antenna National #oldite Co. . ... ........ . .. ...
L] Pangramic Radio Corp. . ........ T,
| High I ibly priced
7 | est guality, sensi rice
Model 4XTV is a higain stacked Conical Paranouni Paper Tube Corp. 2 d yspind tf ﬂllyrepu‘re—
V" Beam, The driven E—lemcnls are shaped ) sound equipment for r qui
o present a “V” (o the incoming wave. Preciston Paper Tube Co. .......... ... ments, Ask for our big free
preventing a change in the receiving lobe . Sound Cotalog!
as the frequency increases. “IYhe antenna Presto Recording Corp. . ...........
has a front to hack ratio of Letter than . . :
4 to 1 on all [requencies. Nominal center Radio Corp. of America ... ...... -8 3. ! HAM GEAR
lmpedancc is 150 ohms which is prevented )
from varying by the conical eclemienls, Sisalkraft Co. ......... ... . [ 3 r
This net only provides excellent resclution . Radio amoteurs’ head-
hut prevenis ghosts or phase shilt due Sprayue Electric Co, ... ... .. ... ... 1 varters for all well-
t th b tJ li "
4] lllliﬂ\d ch ctween rans I“ﬂl\ 1o me H i
and antenna. S | Stackpole Carhon Co. e known lines of ham
When stations are within a 5 to 15 de- . . ¥ equipment,
gree seclor {depending on distance I[rom Sylvaniz Electric Produels, Inc. .. ... ... .17, 51
'he transmitter) the 4XTV used for maxi-
mum efficiency at low {requencics, Lecomes Synthane Corp. .. ......... ... e 64
a much more cfficient antenna than = & ] Television components,
stacked array cut to the high fn*qucnuu Telrex, ne. B I 7 test equipment, tubes,
This antcnna is stacked to present a iy ra . 3 67 anfennas, accessories.
wave spacing on channel 2 which increases Terminal Radie Corp. ... e
to full wave length spacing on chaunel 13: Tri 5%
the angle of inception is lowered tremen- pivgt, Inc. L e e
dously and high angle response lohcs . Phone, wire,
directly above and below the antenna are VEB-Line Corp. ... oo &7 write: dro|;
eliminated. © 2849, Telres, Inc. Webster Elestric Co. ....... - : in! Terminal
» i i hos itl
[ Wells Sales, Inc. ... ..................... 68 ; d
SEE YOUR DISTRIBUTOR OR WRITE US
’ _ Western Electric Co. ............ ... ... .., 5, 20
I ELREX’ I"c. Wiile every precauhon is taken to insure accuracy, we
cannof guaraniee against the possififlity of an oc- 85 CORTLANDT ST.,, NEW YDRI(
ASBURY PARK 10, NEW JERSEY E:f;oqﬁlde:hanue or omission in the preparation of . Phone: WOrth 4-3311  Cable: TERMRﬂ.DiO
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Brand new, standard make tubes by the thousands are ready for immediate delivery at the lowest
prices in our history. Check this list for exceptional values in magnetrons, cathode ray tubes, voltage
regulators, transmitting tubes and also neon, pilot and flashlight bulbs. Be sure to order enough for
future needs directly from this ad or through your local parts jobber.

\

)

,%%
'///7//

'////////////,
////////l
l

i,

TYPE PRICE  TYPE PRICE  TYPE PRICE  TypE PRICE
OTA . . 50 VT52/45SPEC ... ... ... 55  TBA ... 1995 148 L 40
1822 . 555 46 . 85 T6A ...1995  qa017ES T es
1R4/1294 ... ... .. 8 T6 55 726C . ................1995 g6 . 1.25
2022 . 1485 77 55 BOTA ... ... 80 819 ... 5%
231 1485 78 ... ... 55 803 ...l 775 &4 ... 135
232 1485 83 ... ... 85 805 . ................... 575 625 LT 5
2038 1895 83V ................... 95 807 ... ... e 120 1626 ....... . 45
2048 . 1655  100R ... .............. 3.45 810 ... ... 795 e 45
2058 985  EFS0/VT250 ............ 65 813 ... 785  1641/RK60 ... ... 65
5323 . 1485  VR78 .............. . ... 68 8M ... ... 375 2051 ... .. 95
5029 1495 VRO .................. 70 86 . . ... ... ... 49 7193 35
2C26 ... 55 VR92 . ................. 65 828 ... 455 8OT1 .. o
2C26A 030 WRlos L 70 8B . 395 8012 ... ...l 435
2C34 ... 46 VRISO ................. 70 830B ......... ... ... 375 so20 . 3%
204 ... 125  VTI127 ENGLISH 35 832 ... 275 ool 70
2622 .., 135 VTI27A TRIODE 2.55 832A ... . 350 9pp2 ... .. 65
2X2/879 T -1 ) 6 837 ... 125 90p3 LTI 55
3C24/24G ..., 49 217C ... ... ..., ....595 838 .. .. ... 325 9004 ... ..l &R
3AP1/906P1 . 275 218 . 345 84l . 55 opoe T 55
3BPY ... 275 282B ... ..., 4.35 843 ...l 55 CEQ72 .......... ... .. 155
3CPY 275 25R . ................. 185 860 ...l 255 FGI05 ... ... .......... 10.95
3E29/8298 ... 395  304TH . ... 655 861 ............. ... 3450  KUSIO ..... ... ... ... 745
3FPT .. 295  304TL ................. 90 864 ... ... e 55 RK20A . .. 4.95
3HPT 2.95 385;; .................. 12.45 ggg e Zi.gs 12%825s ’
SAPl .. ... 3.75 305 ... 675 869 ... ... ... 95 ‘

SRV L 28  316A ... ... 55 B69B ... ... . .. 28.95 RK234AMP TUNGAR ... zzg
SBP4 ... ... .. .. 395  350A ... 275 872A ... 245 GuamA L 95
5GP1 .. .. ... ... 6.55 3508 2.55 874 .. ... ... . 2.15 EF50 . T '70
SHP4 ... .. 595 3INNA 2,55 878 . ... ... 215 HY6]§ """"""""" ,'25
12HP7 . 1095 371B ...l 255 884 ... 150 ggqp” 1
6AS 90  388A .l 645 885 . . .o 85 g 23
g7 99 ATA L 98 90 1o TR ot
6C2T 19.95 GL434 .. ...l 295 954 .................... .55 NEON BULBS FOR RADIO USE
6H6 ... .. ... 52 46A L 1.55 53 S 55 -

635 .. . 52  M6B ..................155 956 ... 55 NE 15 Price Ea. . ........ .06
6S5L7 ... ... ... 6 GLATIA ... .. ... ... 295 957 .. 55 NE-48 ..l 24
6U5/6G5 .. . ... 70 481 ........ R 450 005 ... 45 NE-16 ............ .. .. 24
TAT 70 wtgg(‘) ________________ 23_95 2050 ... 75 NE-51 ... ... .. ... ... 0s
7C4/1203 ... .. 45 WLS31 19.95

7H7/ ___________________ _-,g 532A ... 355 PILOT AND FLASHLIGHT BULEBS

IOQ-, ------------------- ;g a,'fgg] """"""""""" Ig;g STOCK NO. MAZDANO. VOLTS  WATTs BULB  BASE  PRICE
wy ... 55 J00B ... ... ... 9.95 350-50 ; 820 28 e A Acr;p ?’s'/n ?n?,fé’:y i

- -’ 1 H
Bes R dop U ges B S W0 dWams  Se0 Comate 3
12SH7 ... ... .. 45 FO2A 295 %é%'.%g ]1?;“ ;2 :&Am ?-g:Z ?Gl',‘. ;gv '32
REL21 ... 0l 365 707B ... 2325 38015 386 120 AWatts 54 = ConBoy 1
FGI17 ... 295 TO8A ... 655 35038 1ar 24 iThee 137 Minters 0
- 30/VT67 For 95 TOA L 215 el s saRcRar) o‘:" LT £
. roi. Bul -
33/vT33 ¥ ‘[’"('.“e os  TISB . -,'92 LB-103 44 (Reby) 6.3 2Ame  TH:  membey 03
alkies 220 PRAB e - LB-102 1195 12-16 .50CP RP-11 DC Bay .14
34 ... e 35 TVIA 90 LB-104 313 28 17 Amp T-3%2  Min Bay KB
RK34 45 T21A 395 Il:g:: 82 }2,‘{ }; .gg :mu ;-3‘/: Min Bay 12
39844 3% 2B ... 3.95 B PAwe 12 09 Amp 11 T2 Tel Base a8
4/NTSY 55 724B ... ... ... .. .. 425 LB-108  §14 ARGON 105 #zw;fws Lgd E:::\fse Z;g
Save This Page
For Ready Reference Distributors: Our standard jobber arrangement applies. Order

directly from this ad.

Manufacturers: Write for quantity prices.

SALES, INC.
S, < 320 N. LA SALLE ST., DEPT.T, CHICAGO 10, ILL.
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ENCO CAPACITORS

Leaders because they perform reliably under all operating
conditions, these fixed mica dielectric capacitors are used in elec-
tronic applications wherever long life and successful performance
are demanded.

Each tiny El-Menco Capacitor must pass life and
humidity tests; meet standards set by the United States
Army and Navy; pass tests at double their working
voltages; prove their dielectric strength, temperature
co-efficient and capacitance drift, and have their in-
sulation resistance double-checked. These little leaders
are molded in low-loss bakelite and wax-dipped for
salt water immersion seal. They’re available in a wide
range, all impregnated, all precision-made, all JAN,
RMA and RCM color-coded.

CM 15 MINIATURE CAPACITOR Why not protect your product’s
Actual Size & x %" x %" pevformance with capacitors made
For Radio, Television and Other . . . .

Electronic Applications under these rigid conditions?
2 to 420 mmf, capacity at 500v DCw
2 to 525 mmf. capacity at 300vDCw .
Temp. Co-efficient +50 parts per Speczfy EL-M E NC 0
million per degree C for most TESTED @ RELIABLE @ LEADERS!
capacity values
6-dot standard color coded THE ELECTRO MOTIVE MFG. €O., Inc.
S— WILLIMANTIC CONNECTICUT

Write on your o :
firm letterhead for
w E n Eﬂ Catalog and Samplcs
MOLDED MICA MICA TRIMMER

CAPACITORS

FOREIGN RADI® AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN.
ARCO ELECTROMICS, IMC. 135 Liberty St., New York, N. Y.—Sole Agent for Jobbers and Distributors in U.S. and Canada
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THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT [S RCA

RCA SPECIAL RED TUBES
Minimum life — 10,000 hours!

® Another RCA First . . . these new tubes with a minimum life of 10,000
Special Red Tubes are specifically

hours when they are operated within

. . . . . . 5691 . . .. .. ... .. . 6SL7GT
designed for those industrial and their specified ratings. Extreme care (0.6 A. healer) . . . . . . .(0.3A. heater)
commercialapplicationsusing small- in manufacturing combined with 5692. . . ... ... ... 6SN7GT
type tubes but having rigid require- precision designs account for their 5693 . . . ..o 6507

- iy . . RCA Special Red Tubes can be used as replace-
mentsforreliabilityandlongtubelife. unusually close electrical tolerances. ments for thair counterparts in equipment where
. . L. . . . . long lite, rigid constryction, exireme uniformity,

As contrasted with their receiving- RCA Application Engiueers will be ond excepfional stability are needed.

tube counterparts, RCA Special Red pleased to co-operate with you in
Tubes feature vastly improved life, adapting RCA Special Red Tubes to

. . . . ) . — N SEND FOR FREE
stability, umforfmty, and resistance your equipment. _\Wnte RCA Com- BULLETIN—Booklec
to vibration and impact. Their unique mercial Engineering, Section 57FR, SRB-1002 provides

: . . complete data on
structurzl design makes them capable Harrison, N. J. For RCA Special Red RCA Special Red

of withstanding shocks of 100 g for  Tubes to be used as replacements in ZO”:f;rFfe‘ WRea,

extended periods. Rigid processing equipment now in use, see your local (Elommerqial Sectio
. . . - tngineering, clion
andinspectioncontrols providethese RCA TUBE DISTRIBUTOR. S7FR, Harrison,N.J.

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HARRISON. N. J.
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