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Rectifiers

Small, lightweight a-c to d-c power supply units
for use with cathode-ray tubes, television camera
tubes and radar indicator scopes, electron micro-
scopes, and similar jobs. Typical outputs are 7,
9 and 13 kv. low regulation—the 7-kv unit
illustrated does not exceed 3.5% regulation per
0.1 milliampere load, holds ripple on output volt-
age to less thon 19, Size, only 6" x 6" x 7";
weight 8 |b.

Puise Transformers

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

Resonant Reactors

Resonant-charging reactors, accy-
rately designed and constructed for
radar service. Usually required in
ratings of 40 kv and below, | ampere
and below and 300 henries and be-
low. Higher ratings are being built,
and can be considered. When re-
quired, small- and medium-size de-
signs can be provided with 3 to 1
range of inductance adjusiment.

Filament Transformers

Filoment transformers available
with or without tube socket mounted
integral with the high-voltage ter-
minal. Low capacitance. Ratings to
match any tubes; insuloted to prac-
tically any required level.

ine of

ermetica
sealed
oll-filled

IGH-VOLTAGE COMPONENTS

Illustrated here are typical high-voltage com-
ponents manufactured by General Electric.
They can be built to meet Armed Services
requirements. All are oil-filled and hermeti-
cally sealed—with excellent ability to with-
stand mechanical shocks and to operate con-
tinuously for long periods in widely varying
temperatures and atmospheric conditions.

Your inquiries will receive prompt atten-
tion. Since these components are usually
tallored to individual jobs, no catalog is avail-
able. Please include with your inquiry, func-
tional requirements and any physical limita-
tions. Apparatus Dept., General Electric Co.,
Pittsfield 42-304, Mass.

GENERAL ELECTRIC

401-60
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ECESTEGH

Edited for the 15,000 top influen:
tial angineess in the Tele.communi-
cations ' industry, Tele-Tech each
month brings clearly written, com-
pact, ond outhoritative articles and
summaries of the latest technolagical
developments fo the busy execufive.
Aside from ifs engineering arficlas
dealing with manufacture and oper-
ation of new communicafions equip-
ment, TéleTech is widely recognized
for comprehensive analyses and
stafisfical surveys of trends in the
industry. lis timely veports and
infarpretations of gavernmental oe
tivity with regard 1o regulotion, pur-
chasing, research, and development
dre sought by the leaders in the

many enginesting fields listed below

Manufacturing

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

—_—

Research; design and production of
special fypes
TUBES, AMPLIFIERS, OSCILLATORS,
RECTIFIERS, TIMERS, COUNTERS,
ETC. FOR
LABORATORY » INDUSTRIAL USE
ATOMIC CONTROL

Operation

Installation, aperation and main-
tanance of telecommunications
equipment in the fields of

BROADCASTING + RECORDING
AUDIO & SOUND » MUNICIPAL
MOBILE + AVIATION
COMMERCIAL » GOVERNMENT

Formerly ELECTRONIC INDUSTRIES

TELEVISION e TELECOMMUNICATIONS e RADIO

NOVEMBER, 1949

COVER:

An air view of Washington, presently in the nation’s eye as the center of television

activity. Manufacturers and broadcasters are anxiously awaiting developments there

which will have a tremendous effect on their businesses.

and buildings where the FCC holds hearings.

REPORT ON FCC TV COLOR HEARING IN WASHINGTON ... .................

Color TV demonstrations are highlights of Washington
hearings currently convened to determine fate of television

GLOSSARY OF TERMS USED IN COLOR TELEVISION . ......... ............
CIRCULARLY POLARIZED AIRPORT ANTENNA ... ... ... .. ... ... ....... ...

DUPLICATION OF MAGNETIC TAPE RECORDING BY CONTACT PRINTING
Robert Herr
New method which needs no electrical transcription facil-
itates large scale production of pre-recorded programs

IMPROVED RADIO SYSTEMS FOR MODERN AIRCRAFT,.....................

Several new developments incorporate many 1947 PICAO
recommendations. Extensive use of DME is expected by 1953

MULTIPLEXING FILM CAMERAS TO MINIMIZE TV PROGRAM FAILURES
K. E. Mullinger & A, H. Jones
Turret mounted cameras in new system rotate through
3607 to effect pickup from any of four picture sources

QUADRATURE PHASED TV RECEIVING ANTENNA .. ... .. ... .. ... ...... e

Unique phasing control termed “Azimutrol” provides varia-
ble directivity for non-rotating crossed dipole design

MEASURING PHASE ANGLES IN COMMUNICATION CIRCUITS—PART 1
E. E. Brewer
A discussion of the problems for three-phase determining
methods with suggested design criteria for new units
DR. LEE deFOREST’S COLOR-TYV SYSTEM, . ... ... ... ... . . .. ..
New method employs oscillating tri-color filters in front
of the picture pick-up and the reproducing tubes

PAGE FROM AN ENGINEER’S NOTEBOOK—NUMBER 4......................

VESTIGIAL SIDEBAND FILTER DESIGN—PART 11
E. Bradburd, R.
New unit for television transmitters employs purely re-
active network in the attenuation of undesired signals

S. Alter, J. Racker

DEPARTMENTS:
Tele-Tips . ... .......... 8 Personnel . ..............
Editorial Com_menls. ...... 23 Books ..
Washington News Letter .. 46
New Products . ......... 47-52 Letters ...
NEWS v ot i 34 Bulletins . ..............

Circled are television stations

27

27

28

31

34

36

38

41

43

38

36
58
63

Publishers also of RADIO & TELEVISION RETAILING

www americanradiohistorv com

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editerial and
Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel Piaza 3-1340
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.. . But the most stubborn problems of power and resistance find an answer in IRC
resistors. Where crowded chassis demand miniaturization—where portable units call
for maximum lightness—where critical applications require complete insulation, unusual
heat dissipation, or ability to handle exceptionally high voltages—
there’s an IRC power resistor for the specific job. Manufacturing the widest line
of resistance products in the industry, IRC can specify without bias! This is your
warranty of efficient, economical resistor performance in virtually any application.

UNSURPASSED FOR ADAPTABILITY 1o an extremely wide
variety of design requirements, IRC Type MW Wire Wound
Resistors also give more watts per dollar than conventional
types. Initial cost and mounting cost are low. Flexibility in
providing taps and savings in space suit flat Type MW's fo
a host of difficult applications. Mounting bracket of unique
design actually transfers heat from inside resistor to mount-
ing surface. MW's may be operated at full "on plate” rat-
_ing, whether enclosed or not, without exceeding their rated
temperature of 100° C. (Thus, an MW 5:can be used at
20 watts where a 60 wah tubular resistor would normally
be required.} Use the convenient coupon to obtain full char-
acteristic and specification dota. ;
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EXCEPTIONAL STABILITY

 even in very high resuicnce values dssures the
dependability of IRC Type MV Resistors in high
voltage applications. Unique opphcohon of IRC's

famous filament coating in. helical turns on g
ceramic tube. provides o conducting path. of long
effective length, and permlfs the use of high volt-
age on the resistor while keepmg the voltage per
‘unit length of path comparatively low. Bulletin G-1

gives complete characteristics; use handy coupon.

LENGTH OF RESISTANCE PATH :
IN INCHES—FOR MV TYPES |

HIGHER ‘SPACE-POWER RATIO than tebular power re-
sistors makes ARC Type FRW -Flat WireWounds ideal for
voltage dropping applications in limited space. FRW's
can be mounted vertically or horizontally, singly or in
stacks—ond are available in fixed or adjustable types.
Bulletin C-] gives all the performance facts.

UNEXCELLED INEXACTING, HEAVY-DUTY REQUIREMENTS,
IRC Power Wire Wounds are designed to 'give balanced
performance in every choractenshc Special dark, rough
coating assures ability to comba? humidity and moisture
corrosion, dissipate high heat rapidly, withstand reason-
able overloads without opens or breakdowns. Available
in a broad range of ratings, sizes and terminal styles in
fixed and adjustable types. Send for Bulletin C-2,

VARIABLE POWER requirements within 25 and 50 watt
ratings are well handled by IRC Type PR Power Rheostats,

When you’re b,elng “powered” for fast service on All-metal corrugated construction gives maximum' heat
small order resistor requirements for experimental dlssupoflon PR Rheostats can be operated at full power
WOI‘k, pilot runs, or maintenance, call your nearest I in as little as 25% of rototion without oppreciable tem-
IRC Distributor. IRC’s Industrial Service Plan j perature rise. Direct contact between housing and mounting -

. . . panel increases ability to disperse heat. Bullehn E 2 details
enables him to save you time and worry by giving SoSEaHDRN, SoRa Jo PeurSarir:

you ’round-the-corner service on standard types
right from his local stocks. He’s a handy man to
know. May we send you his name and address?

: INTERNATIONAL RESISTANCE COMPANY
; : L - 407 N. BROAD ST., PHILADELPHIA 8, PA.
£ | { WA Hugrauen, - Cunel, St -AAN
i u ’ i u
L 4

= Tad - Power Resistors » Precisions

!\'s_ = —ra : Insulated Composition Resistors I
. - L Llow Wattage Wire Wounds ;

il Lot Rheostols » Voltage Dividers .

: - Controls » Voltmeter Multipliers i

INTERNATIONAL Deposited Carbon Precistors [
RESISTANCE COMPANY HF and High Voltage Resistors f

Insuloted Chokes

401 N. Broad Street, Philadelphia 8, Pa. ADDRESS . L e e e ia e

In Canada: Infernational Resistance.Co,, Lid., Toronte, Licensee

WWW americanradiohistory com
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PROFESSIONAL

SERVICES

A. D. RING & CO.

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

GEORGE P. ADAIR

Radio Engineering Consuliants
EXecutive 1230 1833 M STREET, N. W.
EXecutlve 5851 WASHINGTON 6, D.C.

WELDON & CARR

Consuiting Radio Engineers

Washington, D. C.

1605 Connecticut Ave. M. 213
Dallas, Texas
1728 Wood St. Riverside 3411

HERMAN LEWIS GORDON
Registered Patent Attorney

Patent [nvestigati and Opini

Warner Building 100 Normemdy Drive

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

McNARY & WRATHALL
RADIO ENGINEERS

906 Natl. Press Bldg. 1407 Pacific Ave.
Washington 4, D.C.  Santa Cruz, Calif.

A. F. SMUCKLER & CO., INC.

ELECTRONIC & COMMUNICATION
ENGINEERS & MANUFACTURERS

202-208 TILLARY ST,
Ulster 5-5141

BROOKLYN 1, N. V.

RAYMOND M. WILMOTTE

1469 CHURCH ST, N.w, DE. 1232
WASHINGTON 5, D. C.

AMY, ACEVES & KING, INC.

Specialists in the
Design and Installation of
HIGH-GAIN
AM, FM, and TELEVISION
ANTENNA SYSTEMS

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

There Is no substitute for experience
GLENN D. GILLETT
AND ASSOCIATES

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

RUSSELL P. MAY

1422 F St, N. W,
Washingtan, D. C.

Kellogg Bldg.
REpublic 3984
Member of AFCCE

ALBERT F. MURRAY

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

4707 Windom Ploce, N. W,
Washington 16, D, C.
Telephone: ORdway 4841

RALPH R. BATCHER

Consulting Engineer

240-02 — 42 STREET

DOUGLASTON, L. I, N. Y.
BAYSIDE 4-5092

@ ELECTRICAL
TESTING LABORATORIES INC

Specializing in technical services fo those
infent nporn GOOD QUALITY

2 East End Avenue a7 79th St. NewYork 21'N-Y-

CIRCULATION

TELE-TECH’s 15.150 circulation includes
chief engineers and production heads in
every plant making radlo television prod
ncts and  chief engmeers or operating
heads of every AM.FM.TV broadcasting
station.

TEDERTIEGH

TELEVISION o TELECOMMUNICATIONS  RADIO

Formerly ELECTRONIC INDUSTRIES

O. H. CALDWELL M. CLEMENTS
Editorial Direclor Publisher

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

H. D. WULFORST
Assistant Editor

JOHN H. BATTISON
Associate Editor

CHARLES DREYER, Art Director

WASHINGTON, D. C.
R. C. DAVIES DR. A. F. MURRAY
News Editor Consulting Editor
National Press Bldg. 4707 Windom PL

CIRCULATION
B. V. SPINETTA, Circulation Director
M. GROENING, A. DelUISE
Subscriptions, List Compilation

BUSHIESS DEPARTMENT
M. H. NEWTON, Business Manager
480 Lexington Ave., New York 17, N. Y.

HOWARD A. REED, Asst. Sales Manager
ROGER S. WHITLOCK, District Manager

S. M. GASKINS, Western Managar
JOHN ROMANCHAK, District Monager
201 N. Wells St., Chicago 6, 1l
Telephone RAndolph 6-9225

PUANE WANAMAKER,
So. Calif. Representotive
610 S. B‘way, Suite 623, Los Angsles 14,
Calif.

N. MCcALLISTER, Director Reader Service
M. E. SCHNEIDER Production Supervisor
W. W. SWIGERT, Credit Monager
M. TEMMEL, Editoriol Secretary

Tele-Tech®, November 1949, Vol. 8, No. 11.
40 cents a c<opy. Published Monthly by
Caldwell-Clements, Inc. Publication office,
Orange, Conn. Editorial, Advertising and
Executive Offices, 480 Lexington Ave., New
York 17, N. Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Subscrip-
tion rates: United States ond Possessions,
$3.00 for one year, $5.00 for two years.
Canada, $4.09 for one year, $6.00 for two
years. All other countries, $5.00 for one
year, $7.00 for two years. Please give
title, position and company connection
when subscribing. Entered as second class
matter June ?, 1947 at the post office at
Orange, Conn., under the act of March 3,
1879. Copyright by Caldwell-Clements,
Inc., 1949. Printed in U. S. A. *Reg.
U. S. Pat. Oft.
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New Higher Power
Electron Tube with

All-Ring Seals

Now Available for Full Power
Operation Up to 110 mes/sec.

The availability of the Machlett
M1.-354,a compact, super-power water
and forced-air cooled triode for opera-
tion up to 110 mcs/sec. in FM, AM,
TV and industrial service is a con-
tribution of significant proportion to
progress in all fields of electronic de-
velopment. The tube is provided with
coaxial filament, grid, and plate seals,
making it ideally suited to cavity-
type circuits.

Superior Design Features

Developed to satisfy the need for
higher-power electron tubes in broad-
cast, communications, research, and
industrial services, this all-ring-seal
triode is of a balanced electrical and
mechanical design. Its low plate im-
pedance makes it ideally suitable for
broad band applications. All electrodes
mount directly from heavy copper
cylinders, resulting in a structure
which is far superior, electrically and
mechanically, to conventional water-
cooled electron tube design; all glass-
to-metal seals are of Kovar, and the
large diameter seals give increased
strength and freedom from excessive
heating at electrode contacts. The tube
incorporates a high-conductivity,
heavy-wall copper anode. The integral
anode water jacket and quick change
water-coupling, contribute to easy and
rapid tube replacement. The cathode
is a 16 strand self-supporting tho-
riated-tungsten filament, completely
balanced and stress-free throughout
life. The rigidly supported grid and
cathode are designed to give uniform
anode heating. The grid is capable of
unusually high heat dissipation con-
tributing to maximum stability of
tube performance and circuit opera-
tion.

Wide Application

The foregoing design features and
characteristics are incorporated in
the ML-354 triode, developed by
Machlett Laboratories, Inc., Spring-
dale, Conn. The ML-354, having basic
design features usable over a wider
range of power and frequencies than
has been heretofore available in tri-
odes, finds applications, among others,
in high-power AM, FM and TV broad-
casting, cyclotron and synchrotron
oscillators and in induction and dielec-
tric heating.

TELE-TECH + November, 1949

|
|

|

DESCRIPTION

The ML-354 is a compact, general purpose, high power electron tube
designed for operation at full power up to 110 mes/sec. It is an all-ring-seal
waler and forced-air-cooled triode capable of giving in excess of 50 kilowalls
output power at 108 mes/sec. in grounded grid circuits with 10 kilowalts
driving power. Considerably higher power is available at lower frequencies.
This tube is ideally suited for cavity operation, and its low plate impedance
is advantageous for broad band applications. Features include Kovar glass-
to-metal seals, sturdy electrode structures, integral anode water jacket, and
quick change water coupling. The cathode is a stress-free self-supporting
thoriated-tungsten filament.

GENERAL CHARACTERISTICS

Electrical Mechanical
Filamnent Voltage . ... .. 12.5volts Mounting. ... Vertical, Anode Down
Filament Current . ... 220 amps Water-flow on Anode
Amplification Factor 23 for 75 KW Dissipalion ... 45 gpm
Interelectrode Capacitances for 50 KW Dissipation ... . 30 gpm
Grid-Plate 65 uuf Air Flow on Seals
Grid-Filament . ... 83 uuf to limit glass to 165°C... . 220 cfin
Plate-Filament . 24 uuf Net Weight, approximate. ... . 40 lbs

MAXIMUM RATINGS: Radio-Frequency CW Oscillator

Max. Fregq. Max. Freq.

50 mcs/sec. 110 mes/sec.
DBC Plate Voltage ... B - T 9. _kVde
DC Plate Current ..o . 13 L 13 Adc
DC Grid Voltage .. ..o ~1.6 I X 6 S kVde
DC Grid Curreat .25 2.5 A
Plate lnput . 185 - 100...... e KW
Plate Dissipation . . TS e 50 KW

['or complete technical data on the ML-354 high power,
all-ring-seal triode, write to Inginecring Department,

MACHLETT LABORATORIES, INC.
Springdale, Conn.

| . OVER 50 YEARS OF ELECTRON TUBE EXPERIENCE

www americanradiohistorv com
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“NOFLAME-COR"

| the TELEVISION hookup wire |

APPROVED ;
BY :
UNDERWRITERS kh“;;:ﬁ?&%ﬁmﬁb“hm by
LABORATORES eSS

9 0 CENTIGRADE 600 VOLTS

Preferred more and more by partlcular manvfacturers of felevmon, F-M, _quality rudlo and

all exachng electromc equnpment Avalloble in all sizes, sohd «and s'runded over 200 color

combinations. : TR ;

PRODUCTION ENGINEERS Speclfy "NOFLAME-COR" for mox;mum output: cmd minimum re-
jects. This is not an extruded plastic and therefore: losses from. “blobbing” under. hea!
of soldering iron are cvonded e

St el S b ¥ g Rl L

v Flame Reswfon‘l' J ngh Insulahon Resistance v Heat Resistant
v High Dielectric v Facilitates Positive Soldering v Easy Stripping

v Also unaffected by the heat of impregnation—
therefore, ideql for coil and transformer leads

%* " RUBBER t 7St
~ PLASTIC____ . .80°
“NOFLAME-cOR”_ 90"

““made by engineers for engineers’’

CORNISH WIRE COMPANY, inc.

605 North Michigan Avenue, - 1237 Public Ledger Bldg.,
Chicago 11 15 Park Row, New York 7, N. Y. Philadelphia 6

MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES

[ TELE-TECH + November, 1949
www americanradiohistorv com
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TUBE LIFE

DEPENDABILITY

DU MONT MASTER SERIES
TV TRANSMITTERS

’ Choose Du Mont transmitters for years of rugged, trouble-free
performance at lower initial investment and lower operating

Savings of almost 50% of tube costs,

costs. Up to four times the service from each
Compare facts—not claims—compare iransmitters on actual set of tubes.
. . Convenience and ease of operation.
operating records. Check tube life, cost of tubes, performance, onvenience an oF operalt
. The advantages of the complete Du Mont
dependabﬂliY Transmitter Control Console housing all
Based on such facts, the Du Mont completely air-cooled trans- tc;’a’;‘srr‘;‘i::d menitoring equipment for the
Te
mitter leads in all factors that spell practical operation with the These advantages. along with countless
finest picture transmission. others, offer you the finest in telecasting
operation with a minimum of operaling
B Detailed information on the Du Mont expense.

Master Series Transmitters, on request.

@ALLEN B. DU MONT LABORATORIES. ING.

&

DU MONT LABORATORIES, INC. « TELEVISION EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N. J. « DU MONT NETWORK AND
WABD, 515 MADISON AVE., NEW YORK 22, N. Y. + DU MONTS JOHN WANAMAKER TELEVISION STUDIOS, NEW YORK 3. N. Y.
WTTG, WASHINGTON, D. C. » STATION WDTV, PITTSBURGH, PA. = HOME OFFICES AND PLANTS, PASSAIC AND EAST PATERSON, N. J.

TELE-TECH + November, 1949 . 7
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RIGHT SMACK

Thct’s where you hit 'em when

you write MACALLEN in front or

MICA in your specifications. MICA is
fine, but only MACALLEN MICA pins
it down to something really specific \
— and isn’t that why they call

them specifications ¢

when you think of MICA, think of MACALLEN

THE MACALLEN COMPANY © 16 MACALLEN ST, BOSTON 27, MASS.

CHICAGO: 565 wW. WASHINGTON B8L¥D. e CLEVELAND: 1233 SUPERIOR AYE.

www americanradiohistorv com

TELE-TIPS

A A

HIGH-POWER FM-—During the
September 27-30 period, the FCC
granted 30 FM stations licenses to
operate at full power. Three were
granted licenses to operate at 50 KW
or more, two at 40 KW or more and
five at 20 KW or more.

INDUCTANCE EXTREMES—As a
variation from the infinitesimal in-
ductances used in microwave work,
the United Transformer Company of
New York City has produced for the
Austin Company, station erectors,
what is probably the world's largest
inductance, electrically speaking. This
inductance of 300,000 henries, 15,000
ohms resistance and current capacity
of 50 uwA, is contained in a 10-in.
cube and weighs 80 lbs. Some very
concentrated design work must have
been involved in this “coil”.

220-MILE TV —KGO-TV signal
from San Francisco is being received
regularly and clearly at a tavern in
Reno, Nevada, about 220 miles away

MILLENIUM AT HAND?—Latest
development in the program of elimi-~
nating man’s labor is the Illinois In-
stitute of Technology report announc-
ing the commercial application of
synthetic sound. This is to “sound”
what the animated cartoon was to
moving-picture production. However,
in this case, sounds which have never
been produced are heard! The princi-
ple has long been known, but it re-
quired the concentrated efforts of
Robert E. Lewis, a physicist at the
Armour Research Foundation, and
Norman McLaren of the National
Film Board of Canada to develop the
technique used in the first sound
movie ever to be made which did not
use any sound recording devices.

MUSICAL TYPEWRITER—In the
past sound patterns have been drawn
with brush or pern and ink on film
which when run in a sound projector
produced intelligible sounds. How-
ever, now that the above team has
worked out the mathematics of draw-

. ing rhythm, pitch and amplitude on a

sound track the way has been opened
for the eventual production of a musi-
cal typewriter which when struck will
produce the characteristic pattern for
any sound or combinations of sounds.
Thus a symphony could be written,
orchestrated and recorded, without a

, note having been played!

TELE-TECH <+ November, 1949
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A MAGNET WIRE

"HOT
SPOTS”

H OW CAN MAGNET WIRE, even Silotex™, with-
stand continuous operation at extreme
high temperatures?

The answer is in war-developed silicones,
now brought to the magnet wire field by
Anaconda in amazing glass insulated Silotex—

in temperature over an ambient 40° C!

Even at operating temperatures around
180° C, here’s what Silotex offers: Greater life
expectancy, greater over-load protection, im-
munity to ambient temperature, greater mois-
ture resistance, reduction in fire hazard. For

bonded with sificone varnish. Such insulation
qualifies for the new A.I.E.E. high-tempera-
ture rating of “Class H”...180°...a 140° rise

complete information on the properties of
Silotex, write to Anaconda Wire and Cable
Company, 20 N. Wacker Drive, Chicago 6, Iil.

q484dd

ANA@NDA
‘7 o perd

izl SILOTENX %z5

TELE-TECH * November. 1943

@)))j)
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These 15-, 25-,

VOLTAGE

STABILIZER

SO SMALL...

... it mounts on a radio chassis

and 50-va G-E

wichin 19% of 115 voles for fixed, unity-power-

voltage-stabilizer units are oaly a
little over 2 inches high and about 9 inches
long. They’ll mount easily ona medium-sized
radio or electronic instrument chassis and
will give you an even, non-fluctuating 115
volts for your equipment whether your line
voltage is 95 or 130. A special transformer
circuit provides a stabilized output voltage

tactor loads.

Continuous operation under conditions of
shiort or open circuits will not damage the
stabilizer in any way. Since there are no mov-
ing parts, there is little maintenance to worry
about. For complete information on voltage-
stabilizer units of all sizes from 15-va to
5000-va, write for Bulletin GEA-3634.

AN EASY WAY TO

PRODUCE SQUARE WAVES

15 %

—5%
T

I I 100%
59, |57, wollage

[T S — T0%
wave Iom:‘n ‘“""i"\“ i

Specially designed G-E Typs-E networks
will produce impulses which have defi-
nite, known ecnergy conceuats and dura-
tions, and thus are ideal for converting
a-c or d-c charging voltages into approxi-
mately rectangular square waves. These
networks consist of capacitor and coil sec-
tions adjusted to close tolerances and her-
metically sealed in single metal containers.

G.E. helped meer wartime radar de-
mands with thousands of these units and
now offers them for commercial use. Thzy
are available in a wide range of designs,

impedances, ratings, and sizes for pulse
lengths of 0.1 10 40 microseconds. See
Bulletin GEA-4990.

www americanradiohistorv com
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This versatile. general-purpose, heavy-
dutv, a-c relay unit is available in three
mounting arrangements: front connected,
back connected, or plug-in connected. All
three mounting types are available in
open or enclosed models and are furnished
in spst, dpst, or dpdt circuits. Heavy, long-
lasting silver contacts carry 10 amps con-
tinuous. Normally-open forms make or
break 45 amps; normally-closed forms
make or break 20 amps. Relay coils come
in 12-, 24-, 115+, or 230-volt, 60-cycle a-c
sizes. D-c units are available in similar

modefs. For full decails see GEC-257.

ACCURATE

BUT RUGBED

The new, modern-
looking, easy-to-read
214 inch G-E instru-
ment linetsimproved
inside as well as out-
side. A single, self-
contained mecha-
nism supported on
an extremely strong
Alnico magnet as-
sures permanent alignment even under
the most adverse operating conditions.
This high-gauss Alnico magnet permits
the use of a large air gap with a conse-
quent smoother, non-sticking accion. The
greater torque-to-weight ratio means bet-
ter damping and allows the use of heavier
vibration-resisting pivots. Accuracy is 50¢
of full scale on rectifier types, 254 on all
others. For complete dertails, send for
Bulletin GEC-368.

TELE-TECH +* November, 1949

You'll have a firm electrical connection
without the use of solder a few seconds
after you begin to install this small but
rugged Switchette. Only 114 inches long
and weighing only 9 grams, this 230-vac,
10-amp unit has solderless knife-conract
terminals made of pure, tinned copper.
G-E Switchettes are available in a va-
riety of forms and circuits, all of which
have double-break contacr structures.
They’re particularly well suited for elec-
tronic applications because of their low
RF noise output (short contact-bounce).

For your convenience there are screw-
terminal and soldering-lug types as well
as this special quick-connect unit. Send
for Bulletin GEA-4888.

® & & 0 0 0 © &6 ¢ & 0 0 & 0 0o 0 0o v O

You get both high voltage and good regu-
lation with small ligheweight G-E preci-
sion rectifiers. This may interest you if
vou need compact, well-regulated, high
d-¢ voltage sources for cathode-ray tubes,
television camera tubes, radar indicator
scopes, electron microscopes, Geiger-
Mueller counters, or simifar jobs.

These supplies are hermetically sealed
and oil-filled. Typical uoits have outputs
of 7 kv at 0.1 ma.—~have only 3.5% devia-
tion for every 0.1 ma load and output rip-
ple of less than 1. Size—only 6” x 6” x
7”. Weight—S8 ibs. For further data, write:
General Electric Company, Section 667-3,
Schenectady 5, N. Y., giving complete in-
formation on the proposed application
with specifications required.

e |

Please send me the following bulletins:

[} GEA-3634 Voltage stabilizers
] GEA-4888 Switchettes
] GEA-4996 Capacitor networks

NAME

COMPANY. o —

ADDRESS ———

CITYy

General Electric Company, Section E667-3
Apparatus Department, Schenectady, N. Y.

1] GEC-257 Heavy-duty relays
1] GEC-368 Instruments

. _STATE
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MALLORY
Takes Nothing For Granted...

and the Eaton Manufacturing Company is Pleased !

IT'S A SNAP TO Sl!l"'
1. MOVE BUTTON

2. PUSH PEDAW

and your speed ratios
0000
are now doubled
0000000

enabling you to match
the load to the road
saving engine,
time and fuel.

The popular Eaton 2-speed truck axle is controlled by a
little button. The driver moves it and the truck’s speed
ratios are doubled in number. Crushing loads start with
ease. Rough uphill hauls in quarrics or in construction
jobs are a cinch. And owners save wear, tear and money
on their truck equipment !

When planning the electric shift, the Eaton Company sub-
mitted specifications for the required switch to Mallory.

Mallory engineers looked at the design submitted to them
with inquisitive eves. Backed by the greatest pool of
experience and skill in the field, Mallory engincers sug-
gested manufacturing methods that resulted in appreciable Clean-cuy, simple, long wearing and
production cost savings at no sacrifice in performance. trouble-free, this Mallorv-made switch used
to activate the aton 2-speed axle is tvpical

I{f you are in the throes of a design problem calling for
Y ' s P o of the kind of product that has made

precision electronic parts—switches, controls or resistors
—it will pay you to call in Mallory engineers now. Their
record in the industry is famous. Because they take
nothing for granted, you'll be sure of getting the finest
design at the best possible price.

Muallory “‘switch headquarters’ for

American industry.

Precision Electronic Parts—Switches, Controls, Resistors

SERVING INDUSTRY WITH
P.R.MALLORY & CO. Inc.

_ Capacitors Rectifiers
Contacts Switches
Controls Vibrators

Power Supplies

Resistance Welding Materials

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

12 TELE-TECH + November, 1949
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The

»,. STRONG TROUPER

Portable
High Intensity

A.C. CARBON
ARC
SPOTLIGHT

Permits better showmanship
— and better lighting.

Produces snow white uniformly illuminated
spot, with crisp edges, far surpassing in
brilliancy any incandescent or vertical arc
type spotlights. Delivers light of a quality
ideal for TV.

Easily operated. Start it and forget it.
You’ll appreciate the unattended opera-
tion.

A silvered glass reflector and two-element
variable focal length lens system.

Draws only 10 amperes from any 110-volt
A.C. convenience outlet. Adjustable, self-
regulating transformer which is an integral
part of the base for the first time makes
possible a high intensity arc spotlight with-
out the use of heavy rotating equipment.
Automatic arc control maintains constant
arc gap and a steady light, free from hiss
or flicker. The airborne bum level does
not interfere with sound. A trim ~f car-
bons burns one hour and twenty mmutes
at 21 volts and 45 amperes.

Horizontal masking control. Can be angled
at 45 degrees in each direction.

Mounted on casters. Easily transported
to remotes.

THE STRONG ELECTRIC CORPORATION

"The Waorld’s Largest Manufacturer of Projection Arc Lamps

3 City Park Avenuve. Toledo 2, Ohio

Please send free literature, prices ond name of the nearest dealer in

Strong Spotlights.

TELE - TECH. .

November, 1949
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Complete in two easily portable cases—
one containing the recorder, the other

Sii0

RECORDING CORPORATION

Paramus, New Jersey

the amplifying equipment.

WORLD'S LARGEST MANUFACTURER OF INSTANTANEQUS SOUND RECORDING EQUIPMENT AND DISCS

14

NEW PRESTO

Portable Tape Recorder PT-900

S T

comparisons

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

MANY OUTSTANDING FEATURES:

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

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

® Large V.U. meter with illuminated dial to indicate
recording level, playback output level, bias current

~and erase current, and level for telephone line.

® 2-speed, single motor drive system. Toggle switch to
change tape speeds from 7% " to 15” per second.

Don’t choose your tape recorder until you see the new
Presto Portable 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 in the recording and broadcasting field.

Mailing Address: P. O, Box 500, Hackensack, N. J.
In Canada: WALTER P. DOWNS, Ltd., Dominion Square Building, Mantreal

TELE-TECH + November, 1949
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Sylvania Electric Products Inc.
Electronics Division, Dept. E-3111
500 Fifth Avenue, New Yark 18, N. Y.

Please send me information on your new Sealed-
in-Glass Germanium Diodes—and also your com-
plete catalog of Sylvania electronic products.

Name.
Position
Company.

Street Address.

City.
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Mox bulb diameter 16 Inches
Min useful screen diometer 14 %; inches
Heater voltage 63V

Heater current 0.6 amp
Focusing method magnetic
Deflecting method mognetic
Deflecting angle (approx) 70 degrses

Screen fluorescent color white
Over-all length 17 W4g inches (max)

Bulb contact metal-cone lip
Base small-shell duodecal 5-pin
Max ratings, design-center values

Anode voltage 14,000 v
Grid Ne. 2, voltage 410v
Grid No, 1, voltage —125v

Typical aperating conditions

Anode voltage 12,000 v
Grid No. 2, voltage 300 v
Grid No. 1, veltage for cut-off —55v

TYPE 16GP4

16-inch metal picture tube, with wide-angle (70-degree)

sweep, and high-contrast-glass face. Designed for modern :
receivers where size of the cabinet is restricted, yet the picture
must be large, cleor, and sharp. ... Tube is less than 18 inches
long; its weight is approximately half that of an all-glass

type. ... Generous picture area is 163 sq. inches when the entire
tube face is scanned; 132.5 sq. inches when standard raster of
3-by-4 aspect is employed. . .. Special high-contrast-glass face
helps produce a clear image with superior definition.

www americanradiohistorv com
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ELEVISION!
GENERAL ELECTRIC TUBES!

EAD, or be left behind! Designers and
builders of TV receivers face that chal-
lenge. By specifying General Electric tubes,
you (1) help assure the over-all advanced
design of your product, and (2) make a pop-
ular move to meet the demand of buyers for

what’s newest and best in tele-
vision home equipment.
Progress shows, for example,
in every characteristic of G.E.’s
new 16-inch wide-angle picture
tube. Because of its comparatively
short length, you can design a re-
ceiver about Type 16GP4 that
will fit conveniently into the aver-
age smallliving-room. Atthe same

]

with sharper definition.

Other G-E picture tubes—Types 8AP4,
10BP4, 10FP4, 12KP4 and 12LP4—share
in the advancements being recorded by
General Electric’s continuous research
in television. And a full line of G-E re-

ceiving-type tubes is available,
including such outstanding new
designs for television use as the
GAB4, 6BNG, 12AT7, 12AU7,
and 12AY7.

Choose General Electric tubes
to make sure the product you
design, build, and sell is in the
forefront competitively! Experi-
enced G-E tube engineers will be

,
time, the picture area is large, giv- /?
ing excellent visibility for a good-
sized group of guests. The face of
the tube is a special new dark-tone
glass providing high contrast

. images show more clearly,

glad to work with you in select-
ing the right types for your
circuit. Wire or write today to
General Electric Company, Elec-
tronics Department, Schenectady 5,
New York.

G-E receiving tubes of advanced de-
sign spell progress and economy. The
new 6BNG, a miniature gated-beam
tube, functions as a limiter, discrim-
inator, and audio-amplifierin TV and
FM receivers, thereby replacing 3
tubes and associated components.

Why Type 16GP4 picture tube is nearly 5 inches
shorter than the standard 16AP4 16-inch type, is
shown here. A sweep angle of 70 degrees for the
16GP4 against 53 degrees for the 16AP4 (por-
trayed in dotted lines) results in a flatter conical
shell. This reduces the over-all length of the tube
to 171%s inches, compared with 22% inches for
the 16AP4. Receivers using the new tube can be
shorter and less bulky, consequently are more ac-
ceptable in the home.

C@MMZ/ZJ//MK Gionce vn_
GENERAL ELECTRIC

181+H2
TELE . TECH Novemkter, 1948
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ENGINEERED AND PRODUCED TO MEET
o

(/7

COSMALITE

Spirally Laminated Paper Base Phenolic Tubing

#46 COSMALITE is designed for application where
punching and stapling qualities are important. It is
especially adaptable for threading or other require-

ments.

FHSLF COSMALITE is designed for thin wall applications
such as permeability tuners. It has unusual strength

and excellent electrical properties.

7102 Reqular

2102 Modified

.I-'{;/46
ENSURES SATISFACTION

#96 COSMALITE is the standard for all radio and
television applications. It possesses excellent electrical
and mechanical qualities and meets coil form require-
ments with high electrical strength and minimum surface

leakage.

#102 REGULAR COSMALITE, designed for low moisture
absorption, low power factor, low surface leakage and
high dielectric strength. Especially suitable for use with
frequencies as high as the ultra high frequency band.

#102 MODIFIED COSMALITE retains the excellent elec-
trical properties of #102 along with the mechanica! and
versatile advantages of #96 COSMALITE. Designed espe-

cially for high voltage applications where staples or rivets

are fastened on coil forms.

COSMALITE, backed by over 25

years of experience, equals or

exceeds the performance of any

phenolic tubing available.

Consult us on your needs.

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

NEW ENGLAND

7 CLEVELAND CONTAINER

6201 BARBERTON AVE.

PLANTS AND SALES OFFICES ot Plymouth, Wisc,, Chicogo, Detroit, Ogdensburg, N.Y., lemesburg, N.J,

CANADIAN PLANT: The Cleveland Contoiner, Canadg, Ltd,, Prescott, Ontario

*Reg. U.S. Pat. Off.

CLEVELAND 2, OHIO

ABRASIVE DIVISION ot Clevelond, Ohio

REPRESENTATIVES

E. P. PACK AND ASSOCIATES, 9468 FARMINGTON AVE
WEST HARTFORD, CONN.

TELE-TECH -
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A A@W 5"0’//”/’/ of Performance for

Cathode-ray Oscillographs

HIGH-GAIN AMPLIFIERS
X- AND Y-AXES

Sensilivily X-Axis, 50 milliVolls rms pér inch

inch (AC and DC).

Frequency Response: DC amp. X and Y
Axes, 0-100,000 cps within 10%; 0-300,000
cps within 50%. AC amp. X and Y -Axes,
20-100,000 “cps within 10%. 20-300,000 cps
within 50%.

No pattern “’bop’” even with sudden changes
in signal level. Excellent stability and mini- -
‘mum microphonics and drift.: Provision for
applying signals directly 1o deflection plates.

_STABILIZED SYNCHRONIZATION

Sync limiting pxovxded on xecuxxen! sweep,
.so that sweep length and synchromzanon
'are maintained as signal level varies.

EXPANSION OF DETAILS
Due to available deflection O'f over 4 times

full-screen diameter on both X and Y Axes,
performance equivalent Io that of a 20-inch

@ALLEN B. DU MONT LAEOHAYORIES INC.

TELE-TECH + November. 1949

(AC and DC). Y-Axis. 10 millivolts rms per'

cathode-ray \iube is possible, wilh
the high resolution of a S:inch
* screen. Full positioning is avail-

able over this entire expanded T

range on both axes.

RECURRENT AND DRIVEN SWEEPS

Varjable from 2 t0.30,000 cps.-Sweep speeds
faster than 0.75 inch/psec. with fully ex-
panded time base. Provision incorperated for
sweeps: of- 10 seconds and slower through
the connection of external capacitors at front-
panel terminals: Sync amplifier w11h sync-
polarity selecnon is provided.

INTENSITY MODULATION

Z-Axis input terminal on front panel is ca-
pacitively coupled 1o gxid/of cathode-ray.
tube. 15 volts peak will blank trace fully at
normal intensity.

INCREASED ACCELERATING

POTENTIAL

Du Mont Type 5CP-A Cathode-Ray Tube in
the Type 304-H is operated at overall accel-
erating potential of 3000 volts, facilitating
use of long-persistence screens to take full
advantage of low-frequency recurrent
sweeps, fast-driven sweeps. and DC ampli-
fiers. Type 304, a lower-price version, is also
available, operating at an overall accelerat-
ing potential of 1780 volis.

. Full detculs of performance and apphcahons are contained in a 12-page bu"efm obtainable by writing ro Ry

M O NT

T O N , N E W I 3

www americanradiohistorv com

" brated scale greatly . Iadii.lales‘

. field test both in our own laboratories and
. again in selected laboratories and insfitu-

%'y
An engraved permanenlly unfed

measuremenis. Mu- Metﬂ magn&lc shie!

fords maximum pmtecnon “of x:alhd‘de—:h?
tube from effects of external’ magneﬁc fiolds.
.Du Mont Type 2501 Bezel permils anacﬁment
of such accessories as Du Mont Types 2?1 A
or 314- A,Oscxllo(graph Record Cameras. Y.k

MECHANICAL DETAILS
Height. 13%"; Width, 8%”; Depth, 19%
Weight, 50 1bs. Housed in metal cabinef Wi!h
gray wrinkle finish, Panel reverse etched—
white on gray.

TRIED AND PROVED

This bscillograph has undergone a most rigid

tions -throughout the country. In a great va-
riety of applications, every feature has been
given a thorough workout. The Type: 304-H
is not a new instrument of unknown gquality,
but definitely an oscillograph of TRIED AND
PROVED EXCELLENCE.

Type 304-H, $307.50. Type 304, $285.00.

LABORATORIE
R S E Y

19
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ME
HerTIAuJZED-PAPER CAPAC‘TORS
e
“,sej a 1.50 volt 5 med. Aerolite
UNit contrasrey with he wernt
Paper-and. fq;) of aquiel

rating, |lig Aeroli'e ly- ealed
g y-s. e

metallized. aper se tion Mmean smaller
Pap sec s I

performance relia-
self-healing char-

ication H E‘ovo .
I engineer. Amw)

Usage, "
omATED OIL FILLER

1 m;';;:;SMITﬂHG

Sall CAPACITOR

BANTAM* ELECTROLYTICS

Type SRE Bantams* are the smallest elec-
trolytics yet! Especially suitable for cath-
ode by-pass applications, screen filter
circuits and similar functions. Improved
processing and materials combined with
more efficient space ufilization, means
smaller size and no reduction in life.

herme'icul

ovox app
sfactory

[ SMALLER o o o Smallest

V2P

2 Operating Voltage ... .- ="
5 ) LB 5 S f 2 ® How small is small? The radio-electronic miniaturi-
4 Maximum Surge Voltage ... . i .

: : A Pt zalion irend poses the question. And here’s the Aerovox
4 Maximum Ambient Temperature ? answer:

- L T AR g AL Small in capacitors means jhe minimum size required
5 Duty Cyde ......-- , 1 1 pert i Th

Chr > . i o0 meel actual performance requirements. ere must

be no secrets as to the operating conditions. To give
you a true miniature capacitor, we must know the facts
called for by the accompanying questions.

BEShoeks s v s sy e St How small is small? Let Aerovox engineers, with their
; ~ Xy AV A e latest techniques and production processes, give you
9 Terminals ..ot : the practical answer.
1 ’, - 2
10 Mounting .. ...---" S R e ® Submit your miniaturization or other capacitance re-
P 5y ( M quirements for engineering collaboration and quotations.
= e —— #Trade -marks

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS

20 TELE-TECH + WNovember, 1949
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ANOTHER SCORE IN THE

battle of

It takes many costly buildings to
house your telephone system. Every
inch saved helps keep down the cost
of telephone service. So at Bell Tele-
phone Laboratories engineers work
constantly to squeeze the size out
of telephone equipnent.

In the picture a new voice fre-
quency amplifier is being slipped
into position. Featuring a Western
Electric miniature vacuum tube,

BELL TELEPHONE LABORATORIES
AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

November. 1949

tiny permalloy transformers, and
special assembly techniques, it is
scarcely larger than a single vacuum
tube used to he. Yet it is able to
boost a voice by 35 decibels.
Mounted in a bay only two feet
wide and 1114 feet high, 600 of the
new amplifiers do work which once
required a room full of equipment.

This kind of size reduction
throughout the System means that

EXPLORING AND

www americanradiohistorv com

INVENTING,

the inches

more parts can be housed in a given
space. Telephone buildings and
other installations keep on giving
more service for their size — and
keep down costs.

The new amplifiers. which will
soon he used bv the thousands
throughout the Bell System to keep
telephone voices up to strength, are
but one example of this important
phase of lLaboratories” work.

DEVISING

21
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Follow the Leaders to

Pyrovac plate . . . for long life
and to withstand momentary
overloads.

Eimac non-emitting grid . . . for
stability of operation.

Component materials are
chemically stable . . . insuring
long filament life.

Mechanical design of internal
structures produces a high degree
of rigidity and resistance to
physical abuse.

Trade-marked “‘Eimac’’ . . . your
assurance of superior performance
and continuing service,

Tungsten leads . . . for low R-F
resistance.

Eimac moulded glass base and
precision aligned base pins.

P

Developed and built by Eimac, the new 3-200A3/592 is directly interchangeable with
existing tubes marked 592 without equipment modification.

The structural features indicated above impart to this new triode a long life span and
rugged contruction customarily associated with Eimac tubes.

Further information may be had by writing the Application Engineering Department of:

EITEL-McCULLOUGH, INC. SAN BRUNO, CALIFORNIA

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

TELE-TECH <+ November, 1949
www americanradiohistorv com
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ERNECELTEGH

TELEVISION o TElECOMMUNlCATIONS e RADIO

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

MUNITIONS SPEED-UP-—Discovery that the Rus-
sians have the atomic bomb is going to mean a rapid
increase in US military expenditures for defense.
Additional billions will have to be poured into our
Army, Navy and Air Force programs. And based on past
experience, this means that at least 209, of the hugz
new outlays will go for radio, radar and electronic
apparatus. (In the case of the great new bombers even
409, of the cost is radio-electronic.) These new demands
will be felt with repercussions throughout the whole
radio and parts manufacturing field. And there will be
calls for smaller engineering organizations to help share
the load in the design and production of defense equip-
ment.

FCC UPGRADING—An industry program should be
started to help Washington get a whole FCC organiza-
tion made up of men who have proven their ability in
the field in which they are to serve. At the top this
means non-political members. And the commission’s
staff should be chosen from individuals of outstanding
accomplishment, instead of, too often, third-raters who
could not hold jobhs in commercial companies.

Those who have the responsibility of guiding this
great nation’s use of the billion-dollar radio spectrum
should be the best men we can get. Only in this way
can be safeguarded the future development of the field
in which we are all so vitally interested and concerned.

PRINTED CIRCUITS COME SLOWLY—The cold
logic applied by radio receiver designers in analyzing
the future of printed circuits shows an encouraging
situation of slow but definite progress in some cases.
However, the general conclusion still seems to be that
therc is no immediate need for having more or less
(generally less) completely formed sets issuing every
few seconds from a printing press or a plating bath.
This is largely because competent designers continue
to have the odd habit of using a lot of values of capaci-
tors, resistors, etc., in a circuit!

INTERNATIONAL EXCHANGE OF RADIO ENGI-
NEERS—With the Anglo-US exchange of workers in
fluorescent lamp factories earlier this year, a new trend
in international relations may have started. The stimu-
lus of an interchange of engineering thought in the
field of radio and TV should benefit both countries. For
the British; US Methods of mass production would be
an eye opener, although not as striking as before the
joint war effort reduced mational differences. And some
US manufacturers could learn from the solid, built-to-
last construction of their British counterparts. In the

TELE-TECH ¢ November, 1949

prewar years radio manufacturers in England often en-
gaged men from abroad to work in their labs for a year
or more at a time. However, to the best of our knowl-
edge the exchange of opposite numbers has never been
performed. We believe it would pay off, not only in in-
creased understanding of mutual problems, but in help-
ing those designers in both countries who sometimes
“can’t see the woods for the trees’!

LET MUSCLE-EMF'S DO THE WORK!—One of the
most intriguing results from an investigation of body
potentials (associated with the so-called “action cur-
rents” spontaneously generated by the muscles when
active) is the possibility of using those potentials to
operate servo-mechanisms. For example the roving eyes
of our inquiring photographer are controlled by the eye-
ball muscles. It has been shown that the very act of
turning one’s eye produces muscle potentials which
might be used to control a servo to direct a camera to
the point being looked at. This may be the start of really
simplified living. Why use muscles to do work when all
that is needed is their electrical by-products. When
that era comes, the difficult part, we assume, will be
the tedium of getting “wired-up-for-work” at the start
of each standard two-hour work day!

E. E. GRADUATES PEAK IN 1950—Next year will
see the top output of engineering graduates in the elec-
trical and radio fields, according to records compiled by
the American Society of Engineering Education. Of the
total E. E. diplomas, over three-quarters will be in the

8,000

ELECTRICAL ENGINEERING
DEGREES GRANTED

\
|
6,000 ‘#
\
/ 1
4,000 —
A ‘W/%<
2,000 e
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198 ‘22 26 '30 ‘34 '38 ‘42 ‘46 '50

communications and radio fields. The great glamour of
television, radar and electronic equipment early capti-
vated as high as 909 of the registrants in some colleges,
—pointing to a coming excess of communications job-
hunters, while the “heavy-current” power utilities con-
tinue begging for trained men.
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Commissioners at the color television hearing in Washington, D, C. Photo shows. from left to

right, Commissioners Sterling, Webster,

Walker,

Chairman Coy, Jones and Hennock.

Messrs. Plummer (FCC Engineer) and Plotkin (FCC Attorney) can be seen in the foreground

Highlights of FCC Color Hearings and demonstrations to date, including a
tabulation of characteristics comparing the various competitive systems

C OLOR television has already in-
volved the expenditure of mil-
lions of dollars on the part of sev-
eral groups, and when a single com-
pany can lay claim to having spent
over $3,000,000 to develop and pro-
mote a color system, as CBS has
done, plans for its commercial use
are not lightly dropped. This, in a
nutshell, is the reason for the pres-
ent FCC hearing on color television.

Following in the footsteps of
Baird in England the sequential
field method, using rotating discs to
produce color images was early
tried by Philco, CBS, RCA and many
others. But it was in the labora-
tories of CBS, with a large technical
staff under the leadership of capable
Dr. Goldmark, that intensive work
on this one system brought it to the
near-ultimate stage of development.
In this stage it was shown at the
1947 FCC color hearing. The Com-
mission judged it unacceptable.
Within the limitations of the pro-
posed CBS standards the perform-
ance (picture quality) which would
allegedly be demanded by the
American audience of the future
could not be obtained.

Recent Developments

CBS then reduced the tempo of
its color developments, saying that

24

its management had no desire to
push the project. However, in 1949
they demonstrated publicly the
same system,* altered slightly to
show 405 lines, 144 frames, inter-
laced 2 to 1, in a 6 mc channel. It
compared well, in the writer’s
opinion, with picture quality previ-
ously obtained using a 12 mc chan-
nel. The best resolution read from

a test chart was 190 lines, com-
pared with 320, or better, from
standard 525 - line  monochrome

transmissions.

The showing of pictures in full
color—and they are gorgeous and
dramatic to the non-scientific per-
son witnessing them for the first
time—caused such men as Senator
Johnson of Colorado, Commissioner
Jones of the FCC and others to
agree with various columnists in
their theme: “We want color and
we want it now!” A hue and cry
arose as to “Who is holding back
color?” Insinuations were made that,
in view of very satisfactory sales of
black-white receivers, radio manu-
facturers wished to hold back color
for selfish business reasons. Some
thought TV broadcasters, striving
to turn their losses into profits, were
blocking the inception of color. Re-
peated questioning, however, by
two Commissioners during this
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hearing did not bring obstruction-
ism to light.

When, in response to alleged
“public demand” for color, the FCC
gave notice that at this hearing they
would consider proposals for com-
mercial broadcasting of color, it is
probable that the development work
on the RCA system of color, which
was shown in its early form at the
1947 hearing, was speeded so as to
show it to the Commission in its
new, 6 mc channel form.

RCA Color System™

Only the features new to televi-
sion engineers will be discussed
briefly in simplified form. The out-
put of the television camera is re-
produced as a 12 mec simultaneously
scanned picture in the control room.
Here it is fitted into a 4 mc video
band (which, with sound, is broad-
cast in a 6 mc channel), by the
process of Sampling and by Multi-
plex transmission, as used in teleg-
raphy. On the receiver screen color
images are produced with enhanced
detail due to Dot Interlace and
Mixed Highs.

Sampling is carried out by em-
ploying an extremely narrow pulse
to ascertain the amplitude of, say.

“*Color Television Transmission Systems, p. 18-
20, Tele-Tech October 1949
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the ¢green signal every 0.263 micro-
seconds. This information and that
concerning the other two colors can
be successfully conveyed to the re-
ceiver by multiplexing so that, with
a considerably reduced bandwidth,
a reasonably exact facsimile of the
original picture is reconstructed.
The multiplex “commutator” at both
transmitter and receiver is rotated
at a 3.8 mc rate. Some of the earlier
Am. T. & T. coaxial TV cables pass
frequencies up to only 2.7 mc.

Until these are widened to 4 mc
they will not transmit an RCA pic-
ture in color. ‘

Line interlace in TV pictures is
well-known. It is also possible to
interlace picture dots along the
horizontal scanning lines by repro-
ducing on the first scan only every
other dot, leaving spaces in which
the dots reproduced on a subsequent
scan will fall. In the resulting pic-
ture, the usual horizontal line effect
will be crossed at right angles by
the dot interlace pattern. This gives
the large areas of the image a *“‘tex-
ture” effect. The important result
of using this method is the gratify-
ing increase in picture detail. Under
ideal conditions, as shown in the
Philco Research Laboratories the
introduction of dot interlace in-~
creased the resolution seen on a
test chart by more than 809, other
factors being the same. RCA slight-
1y increases the width of every other
horizontal sync pulse by modifying
its trailing edge, so as to cause the
dots to interlace when successive
lines are scanned. This modification
requires no change in wording in
the present 'CC black-white trans-
mission standards.

Mixed Highs

It has been found advantageous,
for instance when using a fiying spot
scanner, to transmit the lower half
of the video band, up to 2 mec, in
color and to Insert the fine detail
as “mixed highs” in black-white.
The eye does not perceive the dif-
ference.

CBS is to be congratulated upon
their excellent demonstration of
color TV on Channel 9, both from
the studio and outdoors. It was well
carried out as to subject matter,
equipment and smooth operation,
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Certainly the FCC was shown this
system performing at its best.
RCA’s demonstration was disap-
pointing. After learning of RCA’s
new technical advances we expected
much. But there were many things
wrong. Most of them could be
charged to lack of opportunity and
time to get the equipment at both
ends of the link working correctly.
Only one receiver was bright
enough (25 ft. lamberts) to be
pleasantly viewed under rather dif-
ficult conditions. Color fidelity on
all sets was poor; the subject matter
not very good: the multiplicity of
receiver types was confusing, and
the resolution shown was consider-
ably below 200 lines. Two important
points however were proven; (a)
The principle of the system is sound,
regardless of early apparatus diffi-
culties and (b) the RCA system is
1009% compatible with the standard
525-line black-white system.

Compatibility

With 3,000,000 TV sets in the
hands of the public by the end of
1949 Compatibility, that is, the re-
ception of the new color signals in
monochrome on present receivers,
is of prime importance in the FCC's
decision. The industry, through the
RMA, stressed this point, The RCA
system and that proposed by Color
Television, Inc.* give 100¢ com-

TABLE A — COMPARISON OF COLOR SYSTEMS

Fig. 1. Three tube RCA color camera demon-
strated by Richard Webb, RCA engineer

patibility. Proposals of the latter
company have been omitted here
because the main contestants are
CBS and RCA. CTI will demonstrate
for the FCC Nov. 28-30 in San Fran-
cisco. Comparative, side-by-side,
tests of the- CBS and RCA systems,
together with black-white pictures
to be furnished by DuMont, will be
carried out in Washington the week
of Nov. 14.
(Please turn to next page)

] .
H | No. of | Interline lacrurre
orx: 9. 0 l Frame or Interdot uality
Dots | Vert. Flicker Flicker when C is
|Per Line! Lines |— S ——| reed. on | Com-
| . C M C M set |patible
PRESENT SYSTEM 507 | 525 |Equal — Equal | — | Equal | —
6-mc Monochrome |
30 frames, 60 fields ! |
CBS SYSTEM | C 275 | C 405 Inf. Inf. | Equal | Equal | Inf. No
6-mc Sequenital Color M 275 | M 405
C 507 | ¢ 525 | Equal Equal! {nt. ' inf. Inf. Yes
COLOR TELEVISION, INC, | M 507 'M 525
10 Color pictures. 50 tields
Simple interloce plus
color line commutation
RCA SYSTEM C 507 | C 525 | Equal Equol Equal Equal | Equal Yes
6-mc Seq. dot, Color M 507 | M 525 ‘
15 color pictures, 60 fields
Dot & Line interlace | | ‘ | |
KEY. C Color NOTE. This chart is bosed mainly on data repaorted by the
M Monochrome Joint Technical Advisory Committee (IRE-RMA} to
Inf. inferior the FCC. Dockets 8736, 8975, 9175, 8976.
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FCC TV COLOR

At this time with the hearing
still in progress no one knows what
the outcome will be. There is a
demand for early ‘‘guesses’ as to its
cutcome, so the reader realizing that
what follows is in the “guess” cat-
egory, the possibilities that face the
¥FCC may be considered. The Com-
mission may:

(1)—Adopt the CBS Standards. Rea-
sons For: 1t is ready; the color picture
1s usable; converters are low in cost;
political pressure to adopt this system
and to start color service now is great.
Reasons Against: System is not com-
patible without alterations on present
receivers; picture performance low,
lower than present monochrome; me-
chanical rotating disc used; TV indus-
try does not want inferior system
standardized.

(2)—Adopt the RCA System. Reasons
For: It is 100% compatible, color
transmissions give monochrome equal
to black-~white with no changes in re-
ceivers; it is the only system that
promises color pictures of quality
equal to present black-white images,
cnly of course with color added; based
on technical features it is the choice of
the majority of the industry’s televi-
sion engineers. Reasons Against: It is
complicated; at present requires three
picture (projection) tubes for good
color, (invention of single tube would
reduce cost and ease conversion prob-
lem); it has registration problems; it is
in an early developmental stage, re-
quiring probably a year before it is
ready commercially.

(3)—Send Color back to the Labora-
tory. Reason For: A simple, 6 mc, low-
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cost system giving performance equal
to present monochrome and 100%
compatible has not yet been developed.
RCA has made notable contributions in
this direction during the past 10
months by introducing dot interlace,
sampling and multiplex transmission.
Reason Against: Pressure on the Com-
mission to approve color broadcasting
brought by those who do not appreci-
ate the basic technical facts in the
case.

Lifiing the “Freeze”

The whole television industry 1is
asking the FCC to end the “‘freeze”
which has stopped the issuance of
construction permits for TV sta-
tions. If the Commission, after hear-
ing the testimony, can decide that
satisfactory color pictures can be
broadcast in a 6 mc channel, then
the ban can be lifted, UHF alloca-
tions made, and the matter of color
standards settled later. If, on the
other hand, a wider channel, say,
12 mec, is required for high-fidelity
color (and such a picture was shown
by Mr. Kell to visitors, including
the FCC, in the control room at
WNBW during the RCA demonstra-
tion), then the allocation of the
UHF band should be made accord-
ingly.

“What would you do?” Many of
the witnesses were asked this ques-
tion by one of the Commissioners
during this hearing. After witness-
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CBS color converter moved away from front
of the receiver to show ease of changeover

ing the demonstrations and listen-
ing to the testimony thus far, it
is felt that 6 mc channels should
be approved for color; the freeze
should be lifted; the color systems
be sent back to the laboratories and
reports of progress should be re-
quested every 6 months. When the
present difficulties and shortcom-
ings are overcome the FCC should
request the TV industry to meet
and draw proposed technical stand-
ards for color for the FCC’s ap-
proval. Such engineering standards
should be firmly based on en-
gineering facts and these alone.
This was the manner in which our
nresent monochrome standards were
formulated. Will the industry per-
mit political pressure to dislodge,
distort, destroy this firm technical
base?

(Left) RCA projection set uses three kine-
scopes, reflective optics, and a pair of di-
chroic mirrors to produce color pictures
{Below) Three tubes are required for full
color pick-up from the 16 mm projector. The
electronic sampler unit is shown at left

TELE-TECH -
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Glossary of Terms Used in Color TV

Presented below is a list of terms
which are becoming increasingly
common in the field of television
and more particularly in color tele-
vision. Tentative definitions are
suggested for some of the newer
terms.

Adaptability

A feature of a proposed color tel-
evision transmission svstem which
makes its use possible with existing

receivers to obtain monochrome—or
color-pictures only.

Adder

An electronic device in which
electrical signals are combined to
form a composile signal. Example:
Combining samples ot colors of the
televised scene with the horizontal
sync pulses.

Additive Color

A system which combines two
colors to form a third.
Compatibility

Ability of color television trans-
mission system to provide color
service for modified or special color
receivers and still produce mono-
chrome pictures on existing receiv-
ers without modification.

DC Component

A term used to designate electri-
cally the average brightness of the
scene being televised, as distin-
guished from the extreme high-
lights and shadows.

Dichroic Mirror

A glass surface treated with me-
tallic salts which exhibits the prop-
erty of reflecting only one color and
absorbing all others.

Dot Interlacing

A method of placing dots of col-
ors on a television screen to form
the complete picture. During the
first scanning of each color, the
dots are separated by approximate-
ly their own width, and on the fol-
Jowing scan of the same color, the
dots are placed to fill the spaces in
between.

Electronic Commutator

A switching arrangement com-
posed of electron tubes and circuits
used to connect circuits in rapid
succession. At the color television
transmitter, the commutator sam-
ples each of three colors in a speci-
fied order. At the receiver, the com-
mutator routes the three color sig-

rals in proper order to three kine-
scopes.

Field

The partial image which results
from a single scanning of green, red
and blue lines from top to bottom
of a picture.

Line Interlacing

The standard system of picture
scanning in which odd-numbered
lines are scanned as the first field
and even-numbered lines being
scanned as the second.

Mixed-High Frequencies

The portion of the television color
signal which carries the finer
(higher frequencies) details of the
transmitted image.

Picture Dot

The basic—or picture element—
area of each color pulse. In the RCA
color system, there are 3,800,000
pulses for each of the three primary
colors every second.

Reflective Optics

A system in which the rays of
light are reflected as in the Schmidt
system of projection.

Refractive Optics

An optical system in which the
light focusing is performed by a
(Continued on page 61)

Circularly Polarized Airport Antenna

IRCULAR polarization for avia-
tion ground station use ap-
pears to offer considerable advan-
tage over the conventional type of
radiator. By the use of circular
polarization the orientation of the
antenna on the airplane is not criti-
cal. Also, it provides continuous
communication even when the plane
is making a sharp bank that might
cause a momentary dead spot in
communication using plane polar-
ized antennas.

It is also possible that this type
of polarization will effect an im-
provement in many cases of dead
spots in mobille communication. A
number of manufacturers and
equipment users are investigating
its possibilities and it is probable
that in the future it will become
much more popular. It has, of
course, been tried in connection
with FM broadcasting and produced

TELE-TECH * November, 1949

encouraging results.

The illustration shows a typical
circulariy polarized antenna made
by the Andrew Company of Chica-
go, Ill. This particular antenna was
made for the CAA for use in plane
to ground communication at ap-
proximately 120 MC.

The four inclined loops at the top
of the antenna are the actual ra-
diating elements. Their dimensions
and orientation are so designed as
tc provide vertical and horizontal
components of field that are at
quadrature phase relation with each
other. Immediately below these
loops 1s a quarter wave choke, with
the open end upward. This choke
acts In conjunction with the four
ground plane rods to suppress any
radiation currents that might flow
on the supporting mast and thus up-
set the radiating properties of the
system. The coaxial line feeding the

www americanradiohistorv com

Photo of circularly polarized antenna design-
ed for 120 MC aeronautlical use. Reports on
its use for FM broadcas’ing are encouraging

antenna is routed up through the
supporting mast.
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New ‘“copying’” method requires no electrical transcription.

quality indicates large scale producton of pre-recorded

By ROBERT HERR, Kesearch Dept., Minnesota Mining & Manufacturing Co., St. Paul 6, Minnesota

HE magnetic recording art in

the past has had one serious
limitation in that no convenient
method has been available for pro-
ducing a number of copies of a re-
cording without actually playing it
back and re-recording it on another
tape or several tapes simultane-
ously. This paper describes a new
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Fig. 1: Curves illustrating the etfect
of idealization on residual induction

method of copying magnetic re-
cordings which does not involve
electrical transcription and which
does not require record or repro-
duce heads of any kind.

When a recorded magnetic medi-
um is placed adjacent to another
section of the medium, such as oc-
curs in a reel of wire or tape, there
is a tendency for one layer to mag-
netize the other by virtue of the
field surrounding it. This effect is
very small because the existing
fields are small, and in the case of
coated tape, these fields are fur-
ther attenuated by the separation
afforded by the nonmagnetic back-
ing acting as a spacing layer. The
attenuation caused by this spacing
is frequency dependent, and the
shorter wave length fields are at-
tenuated more than those of longer
wave length. Also, the level of a
signal impressed on the adjacent
tape in this manner does not vary
linearly with the level of the record-
ed signal because of the highly
non-linear remanent magnetization
characteristic of all magnetic re-
cording media.
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This characteristic is depicted
graphically by the solid line in Fig.
1. The numerical values differ some-
what among various tapes in use,
but the value shown for a vy-Fe.O,
oxide of coercive force 240 oersteds
may be considered typical in nature.
The curve shows on an arbitrary
vertical scale the induction remain-
ing in the material after a sample
has been demagnetized and then
subjected to unidirectional fie.ds of
various strengths. Since the fields
existing in the neighborhood of re-
corded tapes are of the order of
50 oersteds it can be seen that the
degree of magnetization resulting
from placing a demagnetized tape
next to a recorded tape will be very
small and also non-linear.

This magnetization, however, may
be enhanced and made linear by
the so-called “idealization” process.
The shaking or idealizing influence
may be almost anything which in-
troduces strains into the crystal
lattices of the magnetic material.
Elevated temperatures, electric
fields, magnetic fields, X-radiation,
and mechanical stresses may all be
used with varying degrees of effec-
tiveness. Magnetic fields, however,
seem to offer the simplest and most
easily controlled form of idealizing
influence.

Idealization by Magnetic Fields

For idealization by magnetic
fields an alternating field is super-
imposed on the print tape along
with the direct field of the recorded
magnetic tape. This alternating
idealizing fie.d preferably will have
maximum values sufficient to mag-
netize the magnetic material of the
previously printed tape nearly to
positive and negative saturation for
a few cycles, and then gradually re-
duce over the course of many cycles
to zero. For this case of idealization
by magnetic fields, the characteris-
tic of remanent induction as a
function of the direct field is shown
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in Fig. 1 by the dashed curve. To
make the idealizing process clear,
the history of the sample in terms
of applied field vs. time is shown
in the inset, Fig. 1A, for bsth the
dc and the idealized case. The curve
for idealization may be generalized
considerabiy; it is shown as though
the alternating component begins
abruptly at maximum strength
whereas it may increase gradually
to maximum strength and will in
practice do so. Also, the alternating
component may have any orienta-
tion in space relative to the direct
field; and for random orientations,
which may in fact change with
time, the conditions are hard to de-
pict graphically. The alternating
field for idealization of a sample of
the tape shown in Fig. 1 should
have maximum values of the order
of at least 250 oersteds and prefer-
ably more. The curve shown is for
500 oersted maximum idealizing
field. The use of smaller idealizing
fields will result in characteristics
lying between the two curves
shown.

It will be readily seen that in

LEVEL OF MASTER
(=] >-'- 1
nuwowo

LEVEL OF PRINT
DB RELATIVE TO

N N
1 2 5 1 2 5 10
FREQUENCY IN KILOCYCLES /SEC.
FOR PLAYING SPEED 7.5IN./S5EC.

Fig. 2: Efficiency of the printing process

this process the idealizing field may
increase the residual induction
caused by a given direct field by a
factor, depending on the strength
of the direct field, as much as 40
to 60 db. Thus, although ordinarily
signals produced in a demagnetized
tape by face to face contact with a
recorded tape are inaudible or at
the most at about the noise level,
this process is capable of increasing
such signals to approximately full
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Simplicity, speed of the operation, and resultant audio

program material practical from an economic viewpoint

modulation of the magnetic medi-
um. It may also be seen that the
residual induction is very nearly
proportional to the direct field over
the region of small fields, so that
the recorded signal on one tape
may be reproduced on the adjacent
tape without appreciable non-
linear distortion.

In order to prevent severe high
frequency discrimination, the mag-
netic surfaces of the two tapes
should be placed in close contact.
In this way, provided there is no
relative slippage of the tapes during
the “printing” process, high fre-
quencies of wave lengths as short
as 0.001 in. (7500 cps at 7.5 in./sec.)
may be duplicated with only about
3 db loss relative to the duplication
of a medium wave length signal.
There is also a loss of several db
at very long wave lengths that de-
pends upon the tape used and ideal-
izing field strength.

Fig. 2 shows the level of printed "~

notes relative to the level of the
master record as a function of fre-
quency. These data were taken
using the medium described by
Fig. 1 with an idealizing field of
about 300 oersteds maximum.
(Slightly better results may be ob-
tained using still larger idealizing
fields.) It should be noted that these
data are for a tape speed of 7.5 in./
sec. and are plotted as a function
of {frequency, but that the phenome-
non is essentially dependent upon
wave length rather than frequency.
The drop in efficiencies at low fre-
quencies is apparently inherent in
the process but at high frequencies
intimacy of contact, freedom from
relative tape slippage, head align-
ment, etc. are the controlling fac-
tors. Still better machines than the
one on which data for Fig. 2 were
taken may show even less loss of
high frequencies.

The losses involved in this way
of printing are small but definitely
significant. Duplicates made with-
out any special recording of the
master will be easily intelligible
and fairly satistactory, but they
will never be the equal of the mas-
ter record. The frequency selectiv-
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SUPPLY
REEL

Fig. 3: Experimental machine for making a single tape duplicate.
field sirength is

10 in./sec. and peak idealizing

ity of the process may be compen-
sated by appropriate equalization in
recording the master or in playing
the print, but only at some sacrifice
of signal-to-noise ratio.

Another step may be taken, how-
ever, that increases the quality of
the print considerably. It is not
necessary for the tape used as a
master to be identical with the tape
used to 1run off duplicates. Tapes
differ in their inherent signal level
and without going to a tape superi-
or in signal-to-noise ratio it is
possible to select one which has
higher absolute levels. In this way
the print tape, although modulated
to a lower absolute level than the
master, may be fully modulated to
its own distortion point. The only
loss then remaining is that occa-
sioned by the frequency selectivity,
assuming the master and print
media have similar frequency re-
sponses.

While it is possible to use either
special master or special print
media or both, special print media
have so far been avoided in order
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TAPE |
DRIVING
WHEELS

The tape speed is
oersteds at 600 cps

about 200

that a pre-recorded reel of tape
could be satisfactorily be erased
and reused on existing recording
machines. On the other hand, a
special type of tape for masters
would not be Impractical. For ex-
ample. a tape with a very heavy
coating of magnetic material may
be utilized to obtain a better low
frequency response with very little
or no increase in noise, which still
further decreases the need for bass
equalization. In general, it is pos-
sible with existing media to obtain
a print with no frequency distortion
at a level from 5 to 7 db below
that obtainable by direct recording,
or alternatively some compromise
between higher level and flat fre-
quency response may be struck.
With media which can be foreseen,
no sacrifice in level or frequency
response will be necessary.

It is worth noting that not only
is the signal level of a print the
same o1 nearly the same as that
which can be obtained by direct
recording, but the noise is, if any-

(Please turn to next page)
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MAGNETIC TAPE DUPLICATION (Continued)

thing, less. In direct recording there
1s always some contribution to noise
by the imperfect demagnetization
achieved by the erase head or the
modulation noise created by the
bias field. In printing, the roll of
tape may be initially demagnetized
very carefully by large external de-
magnetizing fields, and the only
noise will be the actual modulation
noise of the recorded audio signals,
which is inevitable. While in theory
and in some laboratory equipment,
the noise caused by imperfect era-
sure and biasing may be made van-
ishingly small, in practice the back-
ground noise level of a truly de-
magnetized roll of tape is usually
at least several db lower than that
of tape erased and biased by a re-
cording machine. In any event, it is
a great deal easier to demagnetize
rolls of tape by a large solenoid or
electromagnet than to maintain
nearly perfect recording heads, bias
supplies, etc. -

There is another reason that the
selection of proper media is im-
portant. The discussion above on
idealization was based upon ideal-
izing fields added to a dc field which
is invariable. In printing, this dc
field is the field of the recorded
master tape and it is not necessarily
invariable. In duplication, the ideal-
izing field is only wanted in the
region of the print, but with the
print and master in contact, the
master recording necessarily is sub-
jected to some alternating field as
well. This alternating field, if large
enough, may partially erase the
master recording. On the other

Fig. 4: Portable demonstralion duplicator.
2 KC idealizing frequency. Field is
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directed

hand, if the idealizing field is too
small, the print will be low in level,
especially at low frequencies, and
suffer non-linear distortion. Thus in
duplicating a recording on another
tape of the same magnetic material,
a compromise level of idealizing
field is sought which gives the best
overall results, (If some erasure
of the master results, it occurs only
once, in making the first duplicate;
subsequent applications of the same
idealizing field do not attenuate the
master further.)

It may be seen therefore that a
medium designed to serve as a mas-
ter should be difficult to erase. To
serve as a print it should be capable
of idealization with a relatively low
alternating field. These two condi~
tions are in rather essential con-
flict and it seems reasonable that
printing from one tape to another
identical tape will never be wholly
satisfactory.

In connection with harmonic dis~
tortion; this process is excellent
provided sufficiently high idealizing
fields are used. In general, har-
monic distortion caused by the re-
producing process has not been de-
tected. To the extent that there is
slight frequency selectivity, partic~
ularly in the low frequencies, the
harmonic content of a master re-
cording will be reproduced at a
slight increase with respect to the
fundamentals. For example, Fig. 2
shows the transfer efficiency at 1200
cps to be about 2.5 db higher than
at 400 cps, so that a 400 cps signal
recorded with 1% third harmonic
distortion will be reproduced with

with «
tapes

Tape speed is about 20 in./sec.
transversely with respect to

By
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about 1-1/3¢, third harmonic dis-
tortion, assuming the same play-
back equalizations. If the frequency
response differences between mas-
ter and print are compensated by
post-equalization of the print rath-
er than pre-equalization of the
master, this effect is nullified.

Some of the many advantages of
duplication by this printing process
are:

1) Simplicity: The machine for
duplicating, except for an ac
electromagnet source, is all
mechanical. There are no crit-
ically adjusted heads to wear
out, low-noise high-gain am-
plifiers to build or maintain,
etc. It may be operated by
unskilled personnel.

2) Mechanical problems are min-
imized. The speed need not be
constant as in a reproduce-
re-record machine. The only
stringent mechanical require-
ment is that the two tapes be
kept in contact without slip-
ing while they are in the ideal-
izing field.

3) Speed is unlimited. The speed
of duplication in a reproduce-
re-record machine is, depend-
ing on the frequency range of
the recording, at most two or
three times the playing speed
of the tape. In this process,
the speed of reproduction is
not related to the playing
speed.

The tape speed factor deserves
some amplification. The basic re-
quirement of the process is that the
tapes in contact be in the idealiz-
ing field for a few cycles at maxi-
mum strength plus many, prefer-
ably a hundred or more, cycles of
gradually decreasing strength. This
decrease is, of course, effected by
allowing the tapes to move out of
the field of the magnet while they
are still in contact. The speed,
therefore, may be increased by in-
creasing the frequency of the
idealizing field, or by increasing its
physical dimensions, or by a com-
bination of the two. Experience in
this problem has not yet shown
clearly the best technic, but it seems
preferable to keep the dimensions
small so as to minimize the non-
slip tape distance and to increase
the frequency as necessary for the
speed desired.

An experimental machine for
making a single tape duplicate is
shown in Fig. 3. The two tapes
from supply reels in the upper left
are fed together over the two drive
reels in the center to slipping

(Continued on page 57)
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Improved Radio Systems for Modern Aireraft

New developments incorporate many 1947 PICAO

recommendations. Full use of DME expected by 1953

N March 1947, Tele-Tech pub-

lished a chart giving the salient
features of the radio aids to navi-
gation approved by the Provisional
International Civil Aviation Or-
ganization (PICAQ). These devices
having been approved by the repre-
sentatives adoption was necessary
by the countries concerned. Most of
these have now been adopted either
in the original, or a modified and
improved form. In a number of
foreign countries, notably Great
Britain, many of these installations
are in very successful operation.
That country, and many others
have purchased considerable quan-
tities of radio equipment from the
U. S. to implement their air navi-
gation and communications plan-
ning. This article reviews the pro-
gress made in developing the ap-
paratus and presents details of the
various equipments, together with
information concerning the latest
Jeveiopments in the civil field in
he United States.

Unfortunately the current mili-
tary situation is not open to discus-
sion owing to security regulations.
One of the problems in this field
which no doubt is receiving atten-
tion is that of interference due to
Doppler effect in high speed jet
aircraft. This effect has been used
to measure the ground speed of
aircraft with some success by both
RCA and Federal Radio. In the
RCA equipment a 400 MC pulse
with a power of 15 kw and a repe-
tition rate of 15,000 pulses per sec-
ond was used. The signal is trans-
mitted in both front and rear di-
rections with separate receivers for
each direction. The phase relation-
ships of the received signals is com-
pared, and after filtering thé result-
ing voltage applied to a frequency
counter-calibrated in terms of miles
per hour.

The program envisaged by PICAO
has been implemented and a num-
ber of new facilities added. The il-
lustrations show the essential data
of many of those already in opera-
tion, and details of proposed and
new equipment is given in the body
of this article.

TELE-TECH <+ November, 1949

Radio Compass AN/ARN-6 is de-
signed to guide aircraft to a trans-
mitting station at its destination or
take bearings on transmitting sta-
tions as an aid to navigation. An
indicator continuously indicates the
direction of the transmitting station
with respect to the aircraft heading.
While the equipment is being used
as a radio compass, the pilot and
navigator can also hear the station
signals and thus obtain weather re-
ports or other flight information.
In addition, it may be used as a
radio communication receiver.

In operation a directional loop re-
ceives a signal, the phase of which
is retarded ninety degrees and then
fed to both grids of a dual-triode
used as a balanced modulator, with
100 cycle push-pull modulation.
The modulated signal is combined
with the signal from a sense, or
non-directional, antenna, and the
results applied to the input of a
conventional superheterodyne re-
ceiver. The detected signal is fed to
two independent output circuits,
one for listening and the other for

(Please turn to next page)

Fig. 1. Block diagram of airborne Distance Measuring Equipment now reaching perfection
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AIRCRAFT RADIO SYSTEMS

automatic control of the loop drive
motor. The position of the loop is
remotely shown on indicators and
gives the bearing, in degrees, of the
transmitting station.

The Homing Adapter AN/ARA-8
has been developed to provide a
means for aircraft to home on any
carrier within the frequency range
120-140 MC. Operation is based on

(Continued)

the principle of phase difference
reception by two antennas. Coding
1s introduced by the receiver so
that any transmission can be used
and a special transmitter is not re-
quired for this equipment. This
makes a standard VHF omnidirec-
tional range serve a double purpose.

Air traffic control is one of the
most pressing problems of today,
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Fig. 2. The mathematics of the course line computer are relatively simple trigonometry
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Fig. 3: (Left) Diagram of mechanical modulator for ILS transmilter and antenna system.
(Right) Localizer for ILS is a six-channel crystal controlled superheterodyne receiver
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and many solutions have been of-
fered. One suggestioen which seems
to offer prospects of easing the
strain on pilots and ground person-
nel in the areas surrounding air-
ports is . Teleran, produced by RCA.
In this system the air surrounding
the airfield is scanned by radar and
the information presented in the
usual manner to the controllers. It
is also scanned by a flying spot
scanner and transmitted to all air-
craft in the vicinity. Thus, every
pilot has a picture of the position
of his aircraft, and the other traf-
fic in his vicinity. The heart of this
system is the Graphecon, an RCA
developed tube which both repro-
duces the radar scan, scans it in
turn and transmits it to the air-
craft.

Distance measuring equipment
used in conjunction with ILS and
VHF in omnidirectional ranges pro-
vides a method of navigation which
removes a lot of the hard work
from the navigator’s job. DME op-
erates on the principle of measur-
ing the time lapse between trans-
mission and reception of two signals.
A pulse is initiated by the airborne
transmitter.  This triggers a re-
sponder beacon which transmits a
replying pulse after a standard
minimum delay period. The time
difference between the time of
transmission and reply is measured
and presented in terms of distance.
Two systems of DME have been
combined to form a transition peri-
od system. The chief difference be-
tween the two systems is in the
method of obtaining the required
number of channels. These two
systems are described below, both
operate in the same frequency band
960 MC. to 1215 MC. and present
the formation in the same manner.

Pulse Multiplex System
This DME system combines sev-

eral operating channels on each
pair of radio frequency channels
using cross-banding and paired-

pulse coding (Modes) to differenti-
ate between the multiplexed op-
erating channels. The channel-to-
channel radio frequency spacing is
9.5 MC. Thirteen radio frequencies
are provided for interrogation and
thirteen for reply between 960 MC.
and 1215 MC. Four spacings of
paired pulses are employed on both
interrogation and reply, which re-
sults in a total of 52 operationg chan-
nels. The airborne receiver local
oscillator and transmitter are self-
excited with crystal control or elec-
tromechanical automatic frequency
control. A spike eliminator is used
to sharpen the band pass of the re-
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ceiver. The ground transponder has
its receiver Jocal oscillator and
transmitter oscillator frequency au-
tomatically controlled.

Narrow Band System

This DME system provides a clear
pair of radio frequency channels
for each operating channel. The
channel-to-channel spacing is 2.4
MC. Fifty-one radioc frequency
channels are provided for inter-
rogation and 31 for reply be-
tween 960 and 1215 MC, which
results in « total of 51 operating
channels.  Single pulses are em-

Fig. 5. Glide path receiver operates with 28
volts plate voltage and uses 3 crystals.

ployed on both inlerrogation and
reply. The airborne receiver local
oscillator 1s divectly crystal-con-
trolled, while the transmitter is a
self-excited oscillator that is held
to the same crystal reference by
means of automatic frequency con-
trol. A special double discriminator
circuit 1s used to increase the ad-
jacent channel rejection of the re-
ceiver. The ground transponder is
similav in design to the airborne
interrogator. Tts local oscillator is
direct crystal-controlled and its
transmitter automatic frequency
controlled by reference to a crystal.
Fig. 1 is a block diagram of an
airborne DME set.

The fundamental principles of the
course line computer are given in
the accompanying diagram, Fig. 2.
The pilot lays down the desired
course line. He also selects his des-
tination and starting point along
that line. The omni bearing distance

TELE-TECH + November, 1949

facility which he will use is also
plotted. He then measures the
course “C”, the course line offset
distance, and the along track dis-
tance. The angle 0 is the difference
between course “C” and the omni
bearing “B”. The computer multi-
plies the omni distance by the sine
of the angle 6, which result is pro-
portional to the offset of the track
the aircraft is fiying at the particu-
lar instant. The computer subtracts
the track offset from the course oft-
set and applies the difference to the
course line deviation indicator to
provide off-track information. Ob-
viously, if the off-track distance is
zero, the aiwrcraft track and course
are coincident.

In the actual computer the omni
distance is converted to a 400-cycle
voltage of approximately one volt
per mile. This voltage is applied to
a potentiometer whose output is
proportional to the sine of its shaft

Fig. 6. Localizer transmitter supplying RF to
antenna and modulator systems (Fig. 3)

rotation. The shaft ol the latter
potentiometer is connected to that
of a servo driven omni bearing
selector, and the housing of the po-
tentiometer can be rotated to cor-
respond to the course heading
selected by the pilot. The 400-cycle
voltage output of this potentiometer
)& proportional to the “track off-
sct”. Another knob is set and locked
by the pilot at the time the course
is selected. It controls a potentiom-

www americanradiohistorv com

cter whose 400-cycle voltage output
Is proportional to the course line
offset. These two voltages are con-
verted to constant currents by series
resistors and their difference, which
is proportional to the off-track dis-
tance. controls the course line devi-
ation indicator through a servo
operated potentiometer and a rec-
tifier.

Another wiper on the sine wave
potentiometer has a voltage output
proportional to omni distance cos 9.
A third potentimeter is set by the
pilot to produce a voltage propor-
tional to the along-track distance.
These two voltages are converted
te proportional currents and their
sum, which 1is proportional to the
distance to the waypoint, controls
a “distance to waypoint” dial
through a servo motor. Thus DME
and the Course Line Computer, or
R/Theta Navigational system, com-
bined with one unit provides the
navigator with all the position in-
formation he needs.

Autoratic Flight Control

Problems ot automatic flight con-
trol continue to exercise the minds
of engineers and have resulted in
the development of a new type of
ILS localizer. The standard system
uses a superheterodyne receiver
with 90 and 150 cps filters for sep-

(Continued on page 59)

Fig. 7. Horizonlal field pattern of glide path
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Multiplexing Film Cameras to

New quadruplexing system, first used at KECA-TV, allows almost

while on the air. Turret mounted cameras rotate through 360°

By  ARTHUR H. JONES

Video Facilities Engineer.
American Broadcasting Co.
New York City

&

KEITH E. MULLINGER
Vice President

(.ray Research & Development Co.
Hartford. Coun.

INCE the very early days of

television broadcasting, it has
been quite obvious that recordings
of program material on film would
play the same important role in
this newest entertainment medium
as transcriptions and recordings
have in radio broadcasting. In
tact. with television-recordings now
making possible early cxpanded
network programming. certainly
the television film camera and its
associated projectors make up a
very important keystone in today's
television plant.

Bearing in mind the hecavy op-
erational burden that is placed on
the average telecine installation.
the following film-projection room
layout requirements have been es-
tablished by the ABC Facilities En-
gineering Dept.:

1. Film cameras should be mount-

ed in such a fashion that in
case of camera failure. a spare

Fig. 2:

34

Heart of the system, the four mirror diplexer,
mirrors to the oppcsile end of their travel permils operation into either camera

can be brought Iinto service
with a minimum loss of time.

2. The arrangement should pro-
vide for the operation of a
pair of projectors (two 16 mm'’s
or two 35 mm’'s) individually
into a single camera or for
their simultaneous operation
into two separatc cameras.

3. Finally, for maximum flexibi)-
ity. each camera saould bc
available for use with several
different positioned projectors
as necds increase.

These general basic requirements,
though simple, are obviously im-
portant. The second deserves fur-
ther delineation. A system arranged
to meet this need would not tie up
two camera chains with the show-
ing of a “feature” film (more than
one reel). On the other hand, both
projectors could be macde available
for simultancous operation into two

Fig. 1: Photo of turrel body showing mount.
ing. leveling bars, and detent locking handie

or quadriplexer. Moving the

separate cameras. thercby provid-
ing for a maximum utilization of
facilities to take care of peak loads
Lrought on by preview-screenings
and rchearsals.

In planning the telecine room
favout for KECA-TV in Los An-
geles to meet these requirements.
most of the industry’s existing ar-
rangements were carefully consid-
cred along with scveral variations
therecof. A modified version of the
RCA mirror multiplexer using four
nirrors  (two movable pairs) in-
stead of a single fixed pair, com-
bined with a special camera turrct
mount was finally designed. The first
units of this type were built for
KECA-TV by Gray Research and
Develepment Company to meet ABC
Engineering  Specifications.  The
camera turret shown in Fig. 1 iIs
rotatable through 360 degrees, with
four adjustable detent positions
spaccd nominally every 90 degrees

TELE-TECH <+ November, 1949
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Minimize TV Program Failures

uninterrupted programming in the event film projector fails

to effect pickup from any one of four picture sources.

plus or minus 5 degrees.

Cable feed to the filmy camera
would normally be dropped down
fromm a central raceway immedi-
ately above the turret mounts.
No protection has been provided
for twisting of this cable since ex-
treme importance was placed on
the desirability of having a limited
continuous rotation available. It is
assumed that with normal operating
precautions, this feature will pre-
sent no real hazard.

The turret body. mounted on pre-
cision machined bearings. swings at
the top of a steel pedestal. This tur-
ret body is made of light steel shect
metal to lower the center of grav-
ity and to give ease in handling but
is of alvcratt type construction with
welded reinforcing ribs inside fto
avold warping and to provide the
required rigidity. Azimuth rings.
located just below the turret on the
pedestal, hold the four detent but-
ton segments which., when adjusted
In proper quadrants. arc loeked in
place with two set screws each at
installation. A plunger, fitting down
through the turret, trips over the
detent buttons to lock the turret in
place withoutl allowing any radial
play.  The toggle type opcratling
handle for the plunger is readily
accessible on the top surface of the
turret. In order that the cameva
may be tilted in anv plane for
proper operation at the time of in-
stallation, two precision ball swivel
camera support bars are provided
with four jack screws on the lop
of the turvet body. This arrange-
ment permits the raising or Jower-
g of the camera one inch front
to rear, side to side or vice versa.

The principal feature of the svs-
tem is the special four mivror mul-
tiplexer shown in Figs. 2, 3. 4. This
precision unit conveniently handles
the second stringent reguirement
previously histed. The mirrors shown
1 Fig. 2 at opposite ends ol their
travel provide for split operation of
two projectors into separate cam-
cras. On the other hand. by merely
sliding either one of the two mirrors
to the opposite end of its travel, the

TELE-TECH + November, 1949

Figs. 3 and 4:
driplexer with

(Left) Camera mounted on turret shows ease of connection. {Righl) Qua-
two projectors and cameras in position.

Note economical use of space
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Fig. 5: Floor plan of KECA.TV precjection room.
compared with the

jector posilions are available

mirrors are set for dual projector
operation into one of two cameras.
Micro-switches built into the

multiplexer are used to control an
added 1velay on  the standard
projector changeover panel. When
both pairs of mirrors are at the same
cend of travel (either end) the con-
trol panel operates in normal fash-
ion. When the two sets of mirrors
are at opposite ends of the travel,
however. the additional relay men-
tioned above automatically disables
fhe changeover control, opens the

www americanradiohistorv com

( QUADRIPLEXER )

Using only three cameras, twelve pro-
nine from «a standard installation

closed projector douser
vides two audio outputs.

The body or top plate of the
multiplexer is made from a preci-
sion ground machinist's surface
plate. This plate is fitted with a
plug which swivels in the top end
of the pedestal and is locked in
place with four set screws, to pro-
vide radial adjustment at installa-
tion. At both ends of the plate are
two heavy support bars for slide
rods. The latter are precision

(Continuned on page 64)

and pro-
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cabinet, operate thru TV spectrum without switching.

HE decided advantages obtained

by the use of mechanically ro-
tated television receiving arrays are
well known. However, the physical
limitations of such an installation
often out-weigh the actual benefits
realized, inasmuch as the problems
of maintenance and installation are
more involved than those of a fixed
array. In order to resolve the prob-
lem of obtaining variable directivity
without mechanical rotation, an an-

Photo showing componenis and step-by-step construction of the Azimutrol.
and
rofor

plates, receiver terminal connecting clips

shows resistance coated rotor plates and
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(Juadrature Phased

Unique phasing control termed 'Azimutrol' provides variable directivity

tenna embodying qguadrature phus-
ing has been patented by John Root
of Square Root Manufacturing
Corp., Yonkers, N. Y.

Basically, the system consists of
crossed horizontal dipoles, at right
angles to one another with means of
varying their electrical phasing. If
two such dipoles are excited ninety
degrees out of phase the distribu-
tion of the radiated field is approxi-
mately circular when measured in

Two slator
are al iop. Center
assembly is below

rolor shaft parts

assembly. Final

www americanradiohistorv com

Aside from obtaining

the plane formed by the elements
of the array. Varying the phasing of
the elements will produce lobes and
nulls in a manner which effectively
amounts to rotation of the major
lobes through 180°. At a given
wave-length in the high frequency
spectrum this condition 1is easily
obtained. To accomplish this over
a band of frequencies without un-
due attenuation at either extreme
and at the same time maintain the
desired pattern configuration sev-
eral interesting design features
were incorporated. The structure of
the basic dipole element is a case
in point, it consists of two sections,
the loop portion constituting a reso-
nant section to the higher frequency
channels while the over-all length
is resonant at the lower frequencies.
The loop portion was designed orig-
inally to resonate on Channel 7, and
the dipole to resonate on Channel 2.
It was found by combining these
two conditions empirically that it
was possible to obtain a substan-
tially flat response throughout the
cesired range. Using a tuned folded
dipole at each channel frequency as
a standard of comparison, the re-
sponse was found to be on the order
of one decibel higher on channels
7-13 inclusive, 0 decibels on chan-
nels 4-7 and minus 1.2 decibels on
Channel 2. The reason for the at-
tenuation on Channel 2 is that the
inductive reactance of the loop sec-
tion is not great enough to main-
tain signal level at this frequency.
This dipole proved to have a more
directional pattern than the refer-
ence antenna, and further, it de-
veloped that a 30° physical dis-
placement of the loop with respect
to the horizontal portion of the
dipole made possible a proper
phasing-in of the signals from the
two sections of the system. The
problem of wvertically polarized
noise pick-up is offset by the rela-
tively narrow pattern of the loop.
Orientation of one leg of the dipole
section can be utilized effectively to
diminish ‘‘ghosts”, and if further
directivity is required, both sec-
tions can be adjusted to a V con-
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IV Receiving Antenna

for non-rotating crossed dipole design. Both systems, outdoor and built-in

maximum signal from any station, control permits minimizing ghost effects

figuration. With this adjustment it
is possible to vary the pattern from
that of an ordinary dipole to one
having a forward lobe of roughly
30° in width, with a front to back
ratic of approximately two to one.

Matching the impedance of the
transmission line is no problem
since the average impedance of the
antenna is 180 ohms at Channel 11
while at Channel two the impedance
is 240 ohms. The VSWR is negli-
gible throughout the television
spectrum.

Having evolved a satisfactory
broad band dipole, the problem of
combining two such elements in a
guadrature-phased array was at-
tacked. It was necessary to design a
pbhasing device which would not
introduce undue attenuation nor
affect the frequency response of the
system. Initial attempts to incor-
porate inductive and resistive phase
shifters were unsuccessful. The re-
sistive networks invariably intro-
duced an unwanted reactive com-
ponent as well as noise. Further, the
losses encountered proved to be pro-
hibitive. Experiments with an in-
ductive phase shifter proved that
the impedance matching was poor
with the result that the response of
the over-all system was adversely
affected. Therefore a capacitive de-
vice was tried. This tended to de-
tune the receiver input with a
resultant decrease in resolution of
the picture and in some cases loss
of sound. For any given installation
the phasing control takes a difter-
ent position for each channel and
consequently these detuning effects
are predictable. The problem, there-
fore, reduced itself to obtaining a
combination of resistive and in-
ductive compensation to overcome
the detuning effects. The final de-
sign of the phasing control incor-
porates all three components in the
mechanical and material make-up
of the device, all being variable.

With the announcement of a
built-in cabinet TV antenna by a
major manufacturer, the desir-
ability of adapting this antenna to
such an installation was apparent.

TELE-TECH °* November, 1949

OUTDOOR
L~ QUAD-LOOP
ANTENNA BUILT-IN "OF " ANTENNA

(aptienal) /

/

AZIMUTROL

STATOR

-7/ REGEIVER

Cali
ALTERNATE |
WIRING
FOR OPTIONAL

OUTSIDE
QUAD-LOOP
ANTENNA

WHEN OUTDOOR
ANTENNA IS USED,
THE BUILT-IN
ANTENNA LEADS
ARE OISCONNECTED

ANTENNA
TERMINAL STRIP

COUNTERPOISE
APPENDIX

Tv SETINPUT TERMINAL

(Above) Diagram showing connections of control with ouidoor and builtin cabinet antennas

(Below) Equivalent electrical diagram for one dipole. C and R comprise a rotor plaie and in
effect are ganged. L is distributed inductance. Capacitor {(dotted) represents input loading

A host of new problems had to be
met to fulfill these requirements
and a radical redesign of the pick-
up elements was accomplished.
However, the basic advantage of
being able to vary the directivity of
the antenna as opposed to orienting
the receiver cabinet physically
again made the solution desirable. A
different physical configuration is
necessary to reconcile the space
limitations imposed by the cabinet
and the desirability of approaching
resonant lengths. In order to ac-
complish this a cross strap was
connected between the ends of the
two dipole sections bringing about
inductive loading to accomplish
resonance at the lower frequencies.
A counterpoise appendix was added
to act as a further load to the out- /Y
put of the phasing control. At the L-
low frequencies the pick-up from | MATCHING

this appendix is either additive or PAD

subtractive to the signal depending (optional ) &

upon the setting of the phasing REGC.INPUT
control.
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URING the past few years there

has been an increasing need for
methods and means of rapidly and
precisely determining the phase
angle relationship In communica-
tion circuits. A strictly analytical
approach is apt to be long, laborious
and unduly complicated by the un-
certainties in the values of the cir-
cuit parameters.

This paper discusses various
methods of measuring phase angles
indicating the problems and limi-
tations and suggests design criteria
for phase determining instruments.

Power Factor Meters

Measuring devices for phase angle
determination may be grouped con-
veniently into three categories:
electro-mechanical, oscillographic,
and electronic. Because of their
limitations the first two types will
be touched upon only briefly. One
of the best known and certainly
one of the oldest forms of phase
angle measuring devices 1is the
dyanometer-type power factor
meter. This instrument is similar

anh
%

Fig. 1: Lissajous figure of voltages with iden-
tical frequency. Sin § (phase angle) — B/A

in construction to an electrodynamic
wattmeter except that the rotating
system consists of two coils. One
coil is connected in series with a
resistor and the other in series with
an inductance to create a phase
quadrature condition. As in the

38

Measuring Phase Angles

A discussion of problems and limitations for three phase determining methods
dicating meters constructed find extensive application in development of

Consolidated Vultee Aircraft

wattmeter, the torque is a function
of the cosine of the phase angle and
therefore indicates cos § or power
factor which may be calibrated
as phase angle degrees. A dyamom-
eter instrument similar to the syn-
chroscope gives equally satisfac-
tory results.

These instruments are not par-
ticularly voltage sensitive but be-
cause of the series inductive ele-
ments they are frequency sensitive.
In power systems where the fre-

R

Fig. 2: Simple lorm of phase meter where
sine wave voltages of equal amplitude are
injected into the grids and the phase ditffer-
ence is melered as voltage between plates

qguency is of a single value and rea-
sonably stable, the dyamometer
power factor meter designed and
calibrated for the particular fre-
quency has been found entirely
satisfactory.

Oscillographie Methods

The recording oscillograph is also
used quite extensively in the power
field for the determination of power
factor and phase angle. It is particu-
larly useful in situations where de-
iermination of the phase relation-
ships in  polyphase systems and
equipment is desired. The most
commonly used types utilize string
galvanometers and their frequency
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By E. E, BREWER, Convair Engincering Designer, Radio & Electrical Laboratory
Corp., San

Diego 12, Calif.

Fig. 3: Cathode follower is a desirable phase
meler input circuit because its high imped-
ance does nol aifect measured voltage phase

response is limited by the mechani-
cal response of the indicating ele~
ment. Frequency response can be
extended considerably by the use
of a cathode ray tube as the indi-
cating element.

None of the recording types of
oscillographs can be classed as true
directly indicating instruments as
the determination of the phase
angle must be interpreted from a
record. The cathode ray tube does
however lend itself to direct indi-
cating instrumentation and is prob-
ably one of the most widely used
instruments for phase angle meas-
urement above the 50-60 cps power
line frequencies and 400-800 cps in
aircraft.

Since the horizontal and vertical
deflective plates of a cathode ray
tube bear a quadrature relationship
to each other, the application of
voltages to each pair of plates will
produce a Lissajous figure, which
in the case of voltages of identical
frequency is an ellipse. In-phase
condition 1is represented by a
straight line and quadrature phase
by a circle when the wave ampli-
tudes are equal. The phase angle 6
is found by the relation sin 6 = B/A
as shown in Fig. 1. Phase measure~
ments in which the voltage levels
are sufficiently high {o permit direct
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in Communication Cireuits oo mon

with suggested design criteria for new instruments.

Variety of direct in-

amplifiers using large amounts of feedback, filters and control circuits

application to the deflecting plates
may be made with a reasonable
degree of accuracy by this method.
When the voltage levels are low, an
amplifier must be used which neces-
sitates consideration of the phase
characteristics and input impedance
of the amplifier. Any finite input
impedance will load a circuit being
measured and affect the phase
angle. This loading effect may be
quite insignificant or very serious
depending upon the ratio of the

Fig. 4: Use of double shielded cable in the
input reduces capacity to 2-3 puf/ft. whereas
actual cable capacily may be 20-30 pui/ft.

impedance at the point where meas-
urements are being made to the
input impedance of the oscilloscope
amplifier. Dissimilar phase charac-
teristics of the oscilloscope ampli-
flers will give misleading vesults.
The application of a sine wave to
both vertical and horizontal ampli-
fiers should produce a straight line
on the tube screen with any gain
setting or signal frequency. An el-
liptical screen pattern indicates a
phase dissimilarity between the
amplifiers and must be corrected
within the amplifier or wiith exter-
nal phase shifting networks before
any accurate phase measurements
can be expected.

There are many variations on
the use of an oscilloscope for phase
measurement. For example, a PPI
(plan position indicator) presenta-
tion similar to radar practice is

TELE-TECH ¢ November, 1949

often employed. One wave Is
passed through a quadrature volt-
age generator and presented on the
screen as a circle. The second wave
is applied to the intensity grid as a
pulse and produces a brighter or
faintier spot on the circle depending
upon the polarity of the pulse. The
spot position in polar coordinates
corresponds to the phase angle be-
tween the subject voltages. The
pulse is sometimes applied fo a
radical deflecting electrode forming
a sharp lope on the circle the polar
coordinate position again being a
function of phase angle. Another
approach consists of sweeping the
spot horizontally with a saw tooth
wave triggered or synchronized with
a sine wave. If another sine wave is
applied as a pulse to the wvertical
plates. a sharp pip will appear on
the trace. its linear position being
a function of the phase angle be-
tween the two sine waves. The
pulse can be applied to the intensity
grid instead of the vertical plates
thus creating a spot on the line
whose linear position is determined
by the phase angle.

Electronic Meters

Although of limited utility, a very
simple form of electronic phase
meter 1s shown in Fig. 2. Sine wave
voltages of equal amplitude are in-
jected into the grids and the phase
difference between the voltages is
metered as a voltage between the
plates. When the grid voltages are

Fig. 5: Circuil for tricde peak type clipper
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Fig. 6: Output wavelorm of clipper in Fig. §

in phase the plate voltages rise and
fall together and the meter reads
zero. The meter reads maximum
when the grid voltages are at phase
opposition or 180° as in a push-
pull circuit. The meter reading is
not a linear function of the phase
angle b but is proportional to sine
0. This type of circuit is independent
of frequency and has a fairly high
input impedance but has many
limitations. Applied voltages must
be of the same wave form and of
the same amplitude since the tubes
cannot distinguish between phase
and amplitude changes.

In order to have a wide service
range, a phase meter should be in-
dependent of frequency over a wide
band, have a very high input im-
pedance and handle voltages rang-
ing widely in amplitude. Further-
more it is desirable to have the
meter readings a linear function of
the phase angle.

Converting the sine wave signals
to square waves of limited ampli-~
tude is a conventional approach to
this problem. Limiting the signal
amplituces to a low level near the
Input stage makes the instrument
relatively insensitive to amplitude
changes above the limiting level
Coupling reactances should be held
low and shunt reactances high to
maintain insensitivity to frequency
changes. With the formation of good
square waves, either a summing or
triggering circuit is satisfactory for
measuring the phase difference be-
fween the square waves.

The input circuit to a reliable
phase meter should offer a very high
impedance to a measured voltage in
order not to disturb the phase angle
of that voltage. The cathode fol-

(Please turn to next page)

39


www.americanradiohistory.com

MEASURING PHASE ANGLES (Continued)

lower immediately presents itself
as the most desirable input circuit.
With the input circuit of Fig. 3, the
resistance looking into the grid is
approximately 4.5 megohms. The
approximate input resis‘ance is
found by the fornwula
R.=R,/(1+ AR./R,—R.)

where A Is the stage gain. Be-
cause the input capacity is low-
ered by approximately the same
percentage that the input re-
sistence is raised, as shown by the
formula C, = C,, + (1 — A) C,,
the input capacity would be in the
order of four micro-microfarads.
With the circuit of Fig. 4 using a
double shielded cable, the input
capacity would be only 2 or 3
micre-microfarads per foot of cable
length although the actual cable
capacities may be 20 or 30 micro-
microfarads per foot. At some value
of capacity from cathode to ground
the :nput impedance may become
negative and the circuit will oscil-
late. A positive impedance in the
form of a high resistance from grid
to cathode will usually cure this
trouble. Oscillations can also be
prevented by employing longer or
shorter cabes. Minimum plate volt-
age to the cathode follower should
be 250 volts and the cathode re-
sistance and grid tap should be so
chosen as to allow at least 40 volts
signal swing on the grid. If the
cathode follower can handle 40
volt signals without drawing grid
current and without cutting off the
plate current and the clipping level
is held at one volt, satisfactory op-
eration will result with signal volt-
ages which may vary between these
two limits.

Square Wave Generators

A little discussion is in order at
this point regarding a square wave,
A perfect square wave, as shown
by the Fourier series Y = 4E/x
{(cos X — 1/3 cos 3X + 1/5 cos
5X — 1/7 cos 7X . . .) containg an
infinite number of harmonics and
would reqguire an amplifier of in-
finite band width to pass it. How-
ever, a practical band width would
be cne that extends from 10% of
the fundamental frequency of the
wave to ten times the fundamental
frequency. If a phase meter is to
operate from 30 to 5000 cps its am-
plifiers and clippers as well as the
metering stage should have a fiat
response from 3 to 50,000 cps. These
are considered minimum require-
ments, not optitmum. If the low fre-

40

+
100 K 8

6ALS

100 n. 100 n. 9K

VR90_L

Fig. 7: Schematic of fullwave diode clipper

+250V

Fig. 8: Circuit of cathode coupled limiter
providing square wave with good symmetry

guency characteristics of the ampli-
fiers are poor, the fundamental por-
tion of the wave will experience
attenuation and phase shift relative
to the harmonics and the wave will
have a sloping top. Conversely,
when the high frequency character-
istics are poor the higher order har-
moniecs will be attenuated and
shifted in phase relative to the
fundamental and lower order har-
monics and again the shape of the
wave is impaired.

There is a general misconcep-
{ion that a long sequence of cas-
caded amplifier-clipper stages will
produce a perfect square wave.
The fallacy in this reasoning is that
any voltage amplifier with a gain
greater than one must have a plate
load and thus it represents a source
impedance. This impedance is
shunted by the conductive load of
the clipper, the tube capacity of
the clipper, the input capacity of
the following stage and the asso-
ciated wiring capacities. As reac=
tive shunts, these elements attenu-
ate and shift the phase of the high
order harmonics and impair the
wave form. The steepness of the
square wave leading edge may be

www americanradiohistorv com

slightly improved after the second
amplifier-clipper stage but it is
hardly enough to justify more than
two stages. Where a square wave is
formed by a succession of ampli-
fler-clipper stages, a more satisfac-
tory result is obtained by coupling
the voltage amplifier to a cathode
follower whose output is working
into a clipper. The amplifier now
works into a very high impedance
and the clipper shunts a very low
impedance, a much more desirable
condition where wide band ampli-
fication is desired. Excellent square
waves can be obtained with two
such amplifier-clipper stages.

Amplifiers

The amplifiers mentioned above
are preferably of the pentode va-
riety and are straight forward in
design. The plate loads should be
low for pentode tubes, usually in
the order of 10,000 to 20,000 ohms.
The grid bias is held low enough
that the tubes are worked near their
dissipation limits. The screen volt-
age should be well regulated by a
voltage regulator or amply by-
passed. For the flattest response it
is best that the cathode resistors be
un-by-passed.

Limiters

Clippers, or limiters, are usually
of either the triode or diode type.
The triode clipper, Fig. 5, cuts off
the positive peak of the wave by
drawing grid current and the nega-
tive peak by having its grid driven
to plate current cut-off. Although
resistor R may be quite large in pro-
portion to the grid-cathode re~
sistance of the tube, some grid cur-
rent must flow to create the limit-
ing action and this current acts as a
grid leak bias to slightly raise the
clipping level. This action results in
a clipped wave as shown in Fig.
6. Sharp clipping is accomplished
on the negative half cycle since no
change in operating points results
from the grid being driven beyond
plate current cut-off.

A full wave diode clipper is
shown 1n Fig, 7. The action is
simply one of shunting the signals
to ground when their amplitude ex-
ceeds the delay bias on the diode
elements. Because of its lower plate
resistance, a type 6AL35 tube makes
a better clipper than the type 6H6.
Since the diode current must be
carried by the bleeder network,
resistors R, and R. should be as
small as possible and as much cur-
rent carried by the net as is practi-
cal. The ratio between bleeder cur-

{Continued on page 60)
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Dr. Lee dekorests Color Television System

Employing oscillating tri-color filters in front of picture
pick-up and reproducing tubes, new method may yield in-
expensive converter for time multiplex color transmissions

HE DeForest svstem of color

. television 1s based upon the
phenomenon that 1if two identical
transparent tri-color filter sheets
each composed of equal-sized hex-
agonal color elements be similarly
located, one directly before a non-
retentive, flying spot camera tube,
or image dissector tube, the other
directly before an ordinary Kkine-
scope tube, and both filters be moved
syvnchronously through a circular
planar orbital path having a radius
equal to one side of a hexagon and
at a speed of 20 revolutions per
second, then the several hexagonal
color elements will appear station-
ary to an observer located before
either of said tubes.

This optical illusion is due to the
fact that every individual corre-
sponding segment of the television
raster located behind either travel-
ling filter sheet is stroboscopically
Illuminated 60 times a second, and
that during such brief period of
illumination one of the three of any
tri-color group of hexagons is in
the same identical position before
the illuminating tube during such
brief period of illumination.

When the above conditions exist,
it i1s obvious that the scanning beam
traverses any given element of the
raster while said element is pro-
jected through (at the camera tube)
and/or viewed through (at the kine-
scope tube) the three primary col-
ors. red, green, blue in rapid suc-

cession, and in identical ‘‘color
sequence”.
Now if a color transparency. or

scene to be televised, be interposed
between the moving color filter and
the photo-electric pick-up element
of the camera assembly only such
colored light is permitted to pass
through the filter elements to the
p.e. cell as corresponds to the color
of the hexagonal element which
chances at that instant to be situ-
ated in the path of that light ray.
Similarly if a like colored hexagon
be situated at that instant before
the corresponding (black., gray, or
white) element on the kinescope
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Fig. 1: Appearance of the tri-color (filter
which oscillates in front of the camera’s
pick-up and the receiver’s cathode ray tube

tube that element, as viewed
through the filter before the kine-
scope tube, will appear to the ob-
server to be characterized by the
same color as that of the corre-
sponding original picture element of
the colored image at the transmit-
ter.

This arrangement provides that
every element of the transmitted
picture is “scanned” by each of the
three primary colors every twenti-

Fig. 2: Experimental lransmitting equipment in Dr. deForest’'s laboratory.

eth of a second.

This speed of color scanning is
proven sufficient for all except the
very swiftest moving objects, such
as a base or tennis ball, and even
in such unlikely cases there should
not be observed a sequential red.
green, and blue ball effect some-
times observed with some color TV
systems because the hexagonal color
elements here involved are too
small, and too rapidly shifted in
orbital paths, to permit this effect
upon the eye of the observer.

In the above description it is as-
sumed, of course, that the two color
filters are in “color sync” with each
other, i.e., that similar-color seg-
ments are identically located before
the two similar rasters at trans-
mitter and receiver.

Such color synchronism is not dif-
ficult to obtain at the receiver. and
once obtained will so persist so
long as the two driving motors aye
in synchronism-—a condition readily
assured today by any of the several
proven circuit devices, operated

(Please turn to nmext page)

Flying spot

scanner with tri-color filter element mounted in oscillating frame is at right
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COLOR TV SYSTEM

wholly by the standard R.M.A. tele-
vision vertical sync. pulse. It is not
required that both motors be on
the same power network.

It is necessary that both the trans-
mitter tube raster and the kinescope
tube be either identical or symmet-
rically alike so that the same num-
bor of hexagonal elements be
embraced by each raster. Those at
the transmitter however may be
very much smaller in area than
those at the receiver. This is obvi~
ously feasible if the color image to
be transmitted has projected upon,
and through it, the colored image of
the transmitter filter.

Circuits already exist for so con-
trolling the speed (and width) of
both the horizontal and the vertical
sweep at the receiver, so that once
set the receiver raster will remain
in dimensions corresponding to those
arbitrarily fixed at the transmitter.

Thus to apply these color televi-
sion systems to existing mono-
chrome TV receivers, it will be nec-
essary only to connect to the re-
ceiver a chassis embodying the 60
cycle sync. signal amplifier (for
controlling the small motor which
oscillates the filter frame) plus the
raster-control circuits. It is esti-
mated that three tubes will be suf-
ficient for these needs.

The filter frame will not greatly
exceed the dimensions of the kine-
scope raster. It can be kept almost
within the outside dimensions of
the kinescope tube.

It is, therefore, perfectly feasible
to apply this color system to exist-
ing kinescope tubes of 7. 10, 12, and
16 inches diameter, without enlarg-
ing the size of the existing TV re-
ceiver cabinets. Provision can be
readily made for removing the fil-
ter from before the kinescope tube
for black and white reception by
simply sliding the filter, with its
small attached motor, through a
narrow window in the side of the
cabinet. Or if the cabinet be suf-
ficiently tall above the kinescope
the filter frame can be arranged as
to rise and fold back above the tube.

The motor required to drive the
filter in its orbital motion is of small
power, of 20 to 100 watts, depend-
ing on the size of the kinescope
tube to be covered. A speed of 1200
rpm, to allow direct drive of the
shuttle shafts, is recommended. The
motor should be split-phase.

To avoid objectional parallax in
viewing the receiver the dimensions
of the color units, (hexagons are
preferred) should be as large as is
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consistent with reasonably moder-
ate excursions of the orbital shut-
tle. As stated above, the radius of
throw of the eccentric pins carrying
the moving filter frame, or shuttle,
should be equal to that of one side
of the hexagons. If this be chosen
at %" the full throw of the shuttle.
right to left. top to bottom, should
be 1 inch, so that every element cf
the filter describes a circular path
of one inch diameter.

Assuming that the shuttle eccen-
tric discs (2 of these being located
at the 2 lower corners of the filter
frame, or if preferred three discs at
3 corners of the filter frame) are
properly balanced, by appropriate
counter weights, a 2-inch throw is
feasible. With color hexagons hav-
ing 1”7 sides, and the filter located
as close to the face of the kinescope
tube as possible without contact
therewith, parallax will be prac-
tically unnoticeable to a viewer
within a solid angle of 30° from the
center axis of the kinescope tube.

The thin transparent sheet upon
which 1s mounted the tri-color hex-
agonals may be spherically cuirved.
to have a radius slightly greater
than that of the kinescope face. This
will reduce still further parallax
near the outer regions of the tube.

Obviously with reduced raster
dimensions, and the picture thus
limited to the central portions of
ihe tube face, parallax becomes less
noticeable. Also in the size of the
shuttle will be correspondingly re-
duced. But if skillfully designed
and constructed of magnesium al-
loy, the shuttle frame can be made
exceedingly light. When correctly
balanced it will be entirely free of
vibration, and housed behind the
cover glass, absolutely silent in all
1its operation. The observer can
readily obtain “‘color sync” by a
simple screw device which rotates
the stator of the motor until a small
tell-tale spot in the lower, or upper
right hand corner appears red (or
green if preferable).

To sum up: The DeForest color
TV system can be readily installed
in any existing TV receiver, with
a minimum of required changes,
and at a low cost. The attachment
is exceedingly simple, dependable,
quickly inserted, and readily re-
moved to permit monochrome pic-
tures to be viewed.

At the transmitter either a flying-
spot (for colored film and slide) or
an image-dissector camera (for
studio or out-door pickup) may be
employed. The adaptation of optical
systems of existing cameras for this
type of color pick-up can be readily
and inexpensively achieved.

MAST FOR TELEMETERING TRANSONIC FLIGHT DATA

[

Temperature, speed, pitch and yaw inslrumenls are housed in this mast, designed for
Northrop Aircraft, Inc., Hawihorne, Calif. by G. M. Giannini & Co. Pasadena, Calif
It is the first mast to deliver transonic flighlt data by radio telemetering to ground
receivers, thus eliminating lag errors found in air-pressure operated cockpit instrumenls
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Page from an Eungineern's Hotelbook

Number 4. Branching Networks
Z Z

Contributed by HAROLD REED.
Station WOL. Washington, D. C.

RANCHING networks are de-
signed to feed two or more pro-

gram transmission circuits from a
single wire line source or from the
output of a program amplifier,
while maintaining an 1impedance
match between all channels. Since
each branch must be terminated in
the specified impedance in the event
one of the program transmission
| channels is deleted while the net-
work is in service. a resistor of the
correct ohmic value must be sub- PROGRAM GCHANNELS | to 9@
stituted across this unused leg.

Network A having 3 branches,
one in and two out, Fig. A, is often
referred to as a Y pad. Network z Z YA YA Z Z 4 Z 2
B has four legs, and network C is
capable of feeding nine program
transmission lines and matching
impedances in all directions.

A table for computing the re-
quired resistance values of the in- |Rg|Rg[Rg |Rg|Rs|Rs [Rs|Rs |Rs|Rs [Rs|Rs|Rs]Rs |Rs|Rs [Rs [Rs
dividual elements of these networks
Is shown below, where Z 1is the
input or output impedance, N is
the number of legs (greater than
2). and R, is the series resistors in
each side of the legs. The approxi-
mate db loss is also shown. The @ R

maximum number of legs is limited
only by the loss that can be toler-
ated in the application. Z

Network D, a form of a bridge circuit, is some-
times used in program transmission circuits. Only INPUT
3 resistances are used and the value of each 1s the

same as the circuit impedance value. When an audio 9 Zb ZC L
| signal is fed into leg Z,, this signal will appear at
legs Z,, and Z. attenuated by 6 db. It has other
unusual characteristics. If two different program
transmission sources weve individually fed into
legs Z, and Z. they would each appear across the
output of leg Z,. However, the signal fed inlo Z.
will not appear at leg Z.. Likewise, the audio L
signal fed into Z. would be isolated from leg Z.. R R R
This network is quite critical of adjustment for
complete isolation between legs Z, and Z. The
component parts of this network and the circuit
impedances must be chosen so that a perfect bal-
ance is achieved.

® L, |

N | 3 41 5 & 1 7 [ 8 19 | 10 | a
Befe | 766 | 25 | 3 , 333 | .357 | .375 | .388 | .400
dbloss| 63 | 95 | 12 | va. 156 , 169 | 181 : 19.1 =7 .
| R=24:2p,Z;
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Vestigial Mideband

New unit for television transmitters employs purely

signals; is smaller in size and simpler electrically

By E. BRADBURD, R. S. ALTER, and J. RACKER, Federal Telecommunication Labs., Inc.. Nutley, N. I.

PART TWO OF TWO PARTS

HE theoretical results thus ob-

tained must now be translated
Into a practical commercial design.
The values of inductances and ca-
pacitances are such that they can
be obtained only with transmission
line elements. The transmission
iines must be capable of handling
large currents, voltages, and power.
The inner diameter of the line must
be sufficiently large to exceed the
corona breakdown voltage in the
series condensers which are built
in a re-entrant manner into the
inner line. The outer diameter
should be such that the character-
istic impedance of the line is ap-
proximately equal to 51.5 ohms.
51.5 ohm lines are used to minimize
discontinuities between fiiter sec-
tions. Since a standard 15%” 51.5
ohm coaxial line is used for both
the input and output of the filter,
and the filter elements themselves
require approximately a 47 outer
diameter due to the considerations
mentioned above, a tapered con-
stant impedance line (51.5 ohms) is
used to match the filter physically
to its input and output connections.

The elements used in the series

By slhiding the dielectric cylinder
into the air gap of the condenser,
the capacity of the circuit element
can be varied. The dielectric used,
Teflon, was selected because it does
not carbonize and hence any tempo-
rary overvoltage will not result in
permanent damage to the filter.
Actually, since the series arm
consists of a finite length of trans-
mission line, there is an inductance
in series with this condenser (since
these lines have very low resistance
all lines are assumed to be lossless).
This inductance, L,., can be partial-
ly compensated over a restricted
frequency band by making the ac-

OUTER LINE:
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DIELECTRIC SPACER
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Fig. 10: Cross-section view showing construc-
tion of typical inner line series condenser

arms are condensers as indicated in
Fig. 7. The construction of one
such condenser is shown in Fig. 10.
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Fig. lla: Diagram showing the impedance

variation curves of series resonant circuits

tual condenser, C,, of such a value
that:

C. = Clk/m

4 (2rtf)2L|3C|k+l

where f is the visual carrier fre-
quency. In this way the impedance
of the series arm is effectively equal
to the required 1/ (jwC../m).

The shunt arm must be equiva-
lent to a series LC circuit, with L
equal to L./m and C equal to
(4m/1—m?*)C,,. If the impedance of
this circuit is plotted as a function
of frequency, the curve shown in
Fig. 11 (solid line) is obtained. The
problem is to obtain an equivalent
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Fig. 11b: Impedance variation of series

resonant circuits near resonan! frequency

impedance curve with a transmis-
sion line.

The impedance of a short cir-
cuited line is equal to:

Z = jZ, tan (2=/x)1
where Z, 1s the characteristic im-
pedance of the line; 1 is the length.
of line; X is the waveiength of ap-
plied signal (both 1 and X in same
units).

The value of Z, used in this equa-
tion is calculated from:

Z, = 1/n=*.C..... (1)
where n is the length of the trans-
mission line in half wavelengths:
f. is the resonant frequency; C is
the series capacitance.

This makes the slopes of the im-
pedance versus frequency curves of
the L-C and transmission line cir-
cuits equal at the resonant frequen-
cy. The series resonant arms will
have a value of Z, as close to the
desired value as possible, using
commercial tubing sizes.

The impedance of this line as a
function of frequency is shown by
the dotted line in Fig. 11. Compar-
ing the solid and dotted lines of
this figure, it is seen that the im-
pedance variation of the transmis-
sion line is considerably different
from that of the lumped LC circuit.

To obtain the desired impedance
characteristic in a limited frequen-
¢y band, a dual impedance line can
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Filter Design

reactive neftwork in attenuation of undesired

and mechanically than many existing designs

be employed. The line, shown in
Fig. 12, consists of two segments,
one segment with one characteris-
tic impedance, Z,, and the other
with a higher characteristic imped-
ance Z,.. This is done physically by
sliding a metallic sleeve over the
inner conductor — thereby chang-
ng the outer-to-inner diameter
ratlo and hence the characteristic
impedance for a portion of the line.

The impedance looking into this
dual impedance line, short circuit-
ed at the far end (Z.,) is:

. 2t . 21
2y tan5e fl + JZoztem‘x‘(’z

1= j
2 f
0 Zoz-ZO‘tanZTffl

where 1, is the length of line with
Zi,y, 1 Is the length of line with Z...

By proper selection of Z., and
Z.. and of 1, and l, an lmpedance
versus frequency characteristic can
be attained which closely matches
the characteristic of the theoretical
filter elements in a limited fre-
quency band.

A trial-and-error calculation pro-
cedure is used to defermine the
lengths 1, and 1., and the impedances
Zo and Z,, of this line. First the
characteristic impedance of a stand-
ard type coaxial line, whose im-
pedance-frequency slope is equal to
the impedance-frequency slope of
the required circuit parameters at
the resonant frequency, is calculat-
ed. The characteristic impedances
selected for the dual impedance line
should then be slightly above and
below this value. For example, in
the high band, a 99 ohm line pro-
vided the required slope at the
resonant frequency. The two seg-
ments were calculated to be 103
and 95 ohm characteristic imped-
ances respectively. This choice is
dictated to a large degree by the
tubing from which the lines are
sizes of commercially available
built. _

The shunt arms are attached to
the series arms by means of a
tapped stud which is silver soldered
to the series arms. Since the shunt
arms are shorted at the far end
and represent a series resonant cir-
cuit there is a high current point on
the shunt arm where it joins the
series arm. Because these shunt

TELE.-TECH ¢ November, 1949

arms are close together considerabie
inductive coupling between adja-
cent shunt arms was noted. Thig
coupling was made negligibie by
placing thin sheets of copper on
textolite spacers located bhetween
the shunt arms. In addition, these
spacers were used to assure con-
centricity of the inner line. The
copper sheets are grounded to the
outer conductor along their entire
periphery and are extended to with-

in lg in. of the inner conductor,
L 2o 202
222227 S
L = -
FSHORTVNG PISTON

Fig. 12: Cross-section view of a shuni orm

thus eflectively shielding the wvari-
ous portions of the filter from each
other.

The equipment necessary to tune,
adjust, and determine the insertion
loss of this filter consists of a tone
modulated signal generator operat-
ing over the full band for which
the filter is being used: a 6 db
attenuator (pad) for isolation: a
crystal detector: and an audio am-
plifier. The signal generator is cou-
pled to the filter through a pad. and
the filter output is deteclted and
applied toe the audio amplifier. The
following seven steps are required
to adjust the filter to any channel:

1. The terminating shunt arms
are tuned first — one at a time.
The sliding sections of each line are
adjusted until length 1,, calculated
previously through the use of equa-
tion 1, are obtained. The signal
generator is set to the resonant fre-
quency of the end shunt arms. This
frequency is found through the use
of either of the following expres-
sions:

foange b
‘ 2nVL2k Y.
o \l-md ) 2k
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2. The shorting bar on one of
the end shunt arms is moved until
a minimum reading is obtained in
the audio amplifier. The shorting
bar is then clamped at this posi-
tion.

3. The sliding section of the
shunt arm just tuned is then re-
positioned so that the shunt arm
no longer resenates at the same
frequency. The shorting bar of the
other end shunt arm is then tuned
to resonance by obtaining a mini-
mum output reading.

4. The sliding section of the first
end shunt arm is restored to its
original position and the output
versus frequency of the filter is
checked in the region of resonance.
The first sliding section is adjusted
until there is only one minimum
reading in this band.

5. The other two shunt arms are
tuned in the same manner using
the resonant frequency of these
arms,

6. The series arms are adjusted

35 4

30
25

ol%

v gvm.
i
CARRIER mMc

Fig. 13;: Curves showing performance of filter

by tuning for maximum output
with the visual carrier frequency
applied to the filter.

7. Imput and output connections
are then reversed. Since the filter
is symmetrical, the same frequency
characteristics should be obtained
with this set up. (If it is not, then
the tuning procedure should be re-
peated. If still not rectified, then
the design should be checked.) The

(Continued on page 60)
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WASHINGTON &
News Letter '

Latest Radio and Communications News Developments Summarized by Tele-Tech's Washington Bureau

FCC TO DECIDE COLOR TV BEFORE OTHER
VIDEO PROBLEMS—The FCC’s history-making in-
quiry into color television, which has attracted not only
nationwide but also global interest, is going onto a finish
in hearings and comparative tests and demonstrations of
the respective systems and now is likely to run through
December. Previously, the FCC had hoped to clear up
the color video phases after the comparative color tele-
vision demonstrations in mid-November. But because
of the public interest and importance of an effort to
reach a decision as speedily as possible, the Commission
determined to carry on the color video hearings until
they were completed in their entirety. After the all-
important comparative demonstrations of the CBS,
RCA-NBC color and Du Mont monochrome video sys-
tems in mid-November and during the last week in
November in San Francisco of the Color Television Inc.
method, the FCC hearings will be centered on cross-
examination of the score of hearing witnesses probably
all during December.

COLOR TV MAY REQUIRE YEAR OF FIELD
TESTS—With the Congressional pressure and the gen-
eral public curiosity and desire to witness the advent
of color television, the FCC had received a cauldiron
of seething ingredients and radio industry competitive
controversies during the October hearings that will form
a most difficult job for the Commission to mix and
formulate a potion to bring out a solution to launch
color video as a public service. Despite the leanings
of two Commissioners at least, Jones and Miss Hennock,
that color television could he launched almost at once,
there appeared the definite outlook that color video will
take months-of field testing—six months at a minimum
and more probably a year and this step of field testing
may not be authorized by the FFCC until early next year.

RADIO INDUSTRY DESIRES PUBLIC PROTEC-
TION—What has not been fully comprehended both by
some FFCC Commissioners and top stafl officials and hy
the Congressional leaders who are advocating immediate
launching of coloxr television is the radio manufacturing
industry has a definite and deep concern of the public
interest that the present more than two million black-
and-white receivers (and possibly another million by
the end of this year) should not be obsoleted. The
manufacturers are not motivated by the desire 1o sell
more monochrome sets but the industry has its reputa-
tion to be guarded to see the radio set buying public
protected in its investments. The FCC should heed the
ably expressed views of Radio Manufacturers Asso-
ciation President R. C. Cosgrove and Philco’s able engi-
neering Vice President David B. Smith on this subject
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—and it is felt the final outcome will be the upholding of
this industry policy. This industry advice may result in
the FCC establishing standards for color to permit use,
in all probability, of both the adaptable and compatible
systems.

BROADBAND SYSTEM MAY HIGHLIGHT TECH-
NICAL HEARINGS—General unanimity of views on
the technical standards and problems for the UHF
television allocations was understood to prevail for the
radio industry’s presentations in the next phases of
FCC hearings after color TV. But there will be one
controversy according to all indications—the television
industry as represented by the Television Broadcasters
Association plans to oppose the proposal of the Bell
System to establish a broadband multi-channel radio-
telephone system in the 470-500 megacycle range. The
Bell Telephone Laboratories will present its heavy
artillery in support of the broad band program, probably
headed by Dr. Oliver E. Buckley, the Laboratories’
President, because of the tremendous importance to the
mobile radio services.

MOBILE SERVICES VARIED—While the television
industry is potent in its public influence, it must be
remember that mobile radio services cover a cross-sec-
tion of the nation—police and fire departments. petro-
leum, power utilities, forestry industries and the various
media ol transportation—and these services likewise can
wield most important support. Even though there may
be such disagreements as frequency needs. the FCC
hearings on television have pointed up the fact as ex-
pressed in M.IT. Professor Maclaurin’s book on the
radio industry that the radio engineers have and will
be the ones to lead to the right solutions in television
as they have done in standard and ¥M broadcasting.

PROCUREMENT CONTRACTS FLOWING FROM
ARMED SERVICES—Communications-electronics pro-
curement contracts of the military services with the Air
Force having the largest amount of funds will begin to
flow normally now that Congress has enacted the Mili-
tary Establishment Appropriations Bill of about $15
billion for the present fiscal year which commenced last
July 1. While the funds measure was tied up on Capital
Hill, the Air Force, Army Signal Corps and Navy have
had to keep their awards of procurement to a compara-
tive trickle of grants, but the three Armed Services
have been able to advise manufacturing companies of
the anticipated obligations when the bill was passed
by Congress.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D. C.
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New Lab & Test Equipment

Wobbulator Signal Generator

Model 705 Wobnuwister sigval generdtor in-
clndes nint only the cowmponents for genarating
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Signal Generator
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Wide Band Ampl
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S0 wide band ampdifier, o new instrumsent
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menks can Lo cascaded 1o supply additiomil
witin, This instrument can also beo s with
the -hp- 4108 vacuam tabe volinpelor and
WwWill Inerease voliaierer sensitivity 1o
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TV & Communications Components

TV Lighting Mount

A zounterbalanced adjusial hanwer,
knowsn a8 the Skyhoak (HP Se has been
desizasd Tor television studio lighting equip-

nient, nclad floeds, spats and ntuorescents.
Model  Nusirated extends from 18 in. to 32
fr. and can accommodate equipment of vari-

ous wWeights o Lo to &8 1lhs.  Other
and capacities 1 vailuble on special
The Skyhook may be suspended from

ids, electrical rails or structural mem-
-Display Lighting Inec., 417 East 6lst
8t., New York 21, N. Y.

Record Compensator
Correc: «qual tion of the different record-

ing characteristics used by various record
manutaciurers is provided by the model 132

i

record mpensaior.
cireuls elements it hns
It carn he connected tn any amplifier which
hasx wn  equalizing pre-amplifier.~—Pickering
Co.. Oceanside, Y. 1., N. Y.

16-in. TV Mounting

TBecaus linear
no inherent distortion.

it uses

e polysiyrene hase-mounting strap shown
mounted on the 16-in. TV tube (left) nrovides
adeguate insulation and solil vibration free
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type mount for applica-
design Jdoes not permit use
unit hos overtapplng

mounting. Another
tions where chassis
of Lthe bhase and strap
ends {right) which prov s insulation at the
meeting point. This riv ncorporates a safely
glass retainer rim. When the safety glass has
heen nuasked to give the desired ypicture
shape, this ring holds and insvlates the tube,
holds i} safety uluss and elimindges masks
far picinre shape. -American I"henolic Corp.,
1830 South 33th Ave.. Chicago 50, Ill.

Microwave Relay System

i system of high-frequency poir

to-point radio communications has been de-

veluped lor such Al
gas companies

¢ users as hipe lines,
power utilities. truck-
services. and iire and

police  departinents. Channeling  eauiproent
niakes L ) e for cach radio circuit to
carvy 1 vl caonversations  stmultansously.
cheunelin nenl is also avuilable to

Lk each ol tho voice bands inlo as many
as 16 signaling clircnits for telemetering, sig-
naiing, or superu ry controtl funcrions, Toe
voauipme consists ot o uni-
directio ising transmitter. re-
celver, parabolic antennas,
A modulation c¢hannel is provided extending
from 300 cps 1o 30 K¢.—Radio Corporation of
America, RCA Vietor Div.. Camden, N,

Mobile Control Head

A universal control head, for ©with Z-way
. o mollle upits, has heen de loped which
can be mounted in oany position sn any type

of lashboared.
standard

Supporting
snuipment  on  the
permits (ts tace oon o Al dashboards, metal or

plate supplied as

control head

Por momnting ‘% ~in. holes are re-
quired. I (he event ot transfer of equipment
10 ununther var, Matorola wilt supply plug
buttons for the holes, at no charge.—Motorola,
Ine., 4545 Auvgusta Blved,, Chieago 51, 111,

www americanradiohistorv com

TV Film Splicer

Designed to splice 33mm anrd 16mm motion
picture film, as well as magnetle tape in these
sizes, the ''Preslo-Splicer Urofezsional Model™”

makes splices which will hold up under the
“hot developing process whieh is used for
high speed reproduction of TV films. The new
spliesr handles all types of safety Blm bases.
including Tri-Acetate stock. Tt can be used
for raw stock and short ends and eliminates
the need for clips ov stapl VEs many an
exposed frame d ves t frame line
splices. List, §49%S 17O Facto New York.—
Prestoseal Mannfacturing Corn.. 38-01 Queens
Blvd.. Long Islland City. New York

TV Film Camera

A new video pre-amplifier is o« feam
the moedel 4PCIB2 television film came
studio component with high inrensity, prefo-

cused,  indepemlently  djustahle
which reduce edga flare and eli wte unde-
sirable reflections. A sweep reversal swileh
permits use of opaque matcerial through the
slide projector. The pre-amplifier. which has
6 low-cost tubes, contains a polarity reversal
switch for positive and rnegalive film. Ona
ol the principal advantages of the pre-ampli-
fier is the simple way in whiech it is aligned;
only 3 peaking circuits have to he adjusted.
All elecirolytic capacitors are hermetically
sealed and are of the ‘‘plug-in" type.—Gen-
eral Electric Co., Transmitter Div., Syracuse.
N. X,

Mobile Radio System

The Fleetfone is a highly selective 2-way
meobile communication system for operation
in the 230-50 Mc frequency range. Selective

cirenits in the receiver effectively discriminate
against interference from adjacent or alter-
nate channels. A newly-developed circuit for
automatic modutlation control locks the wvoice
input level at a constant amplitude. For
operation from a 6-v, battery, the Fleetfone
ts available with either 30-or 60-watts out-
put. There is also a 306-watt model which
operates from a 12-v. battery. Equipment
also has provision for either single-frequency
or two-frequency operation.—Radio Corpora-
Qr}} of America, RCA Victor Div., Camden.

TELE-TECH + November, 1949
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TELEVISION MANUFACTURERS
Now You Can Meet Built In Antenna Competition £ asily
Inexpensively —Without Sacrifice of Quality

TEST QUAD-LOOP

In Your Receiver — In Your Engineering Laboratory

NO CHARGE OF COURSE

Prove to your own satisfaction that the remarkable new huilt in
electronic Quad-Loop is the one best answer to your in-the-set an-
tenna problem. Send one or more of your receivers to the Square
Root Manufacturing Corp. We will custom install the electronic
in-the-set Quad-Loop and return it for testing in your own engineer-
ing laboratory. There is no charge of any sort.

Before you buy any built
in antenna, be sure you get
all these features:

® Exclusive Phasing Control
® Selective Directivity Without Mechanical Rotation
® Substantial Reduction or Elimination of Ghosts and
Nuisance Interference
® No cabinet change
® Single Control
® Remarkably High Gain Throughout the Band
® Low Cost
® Not Just a Tuned Dipole
Tested by a leading TV manufacturer, the electronic in-the-set Quad-
Loop outperformed all six competing built-in antennas. Field test
report in the New York area indicated satisfactory reception up
to 40 miles from transmitting station. (Based on engineering re-
port of a top TV rveceiver manufacturer.)
No other built in antenna—regardless of cost—offers all these
features. But don’t take our word for it. Test the antenna yourself
in your receiver—in your engineering laboraory,

Write, Wire or Phone Today. Phone Yonkers 5-1476.

€  First with Electronic Rotation
®  Greatest Producer of Built In TV Antennas in the World

SQUARE ROO

MANUFACTURING CORPORATION
901 Nepperhan Avenue Yonkers 3, N. Y,

TELE-TECH + November, 1848 A8
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New Test & Production Components

Secondary Frequency Standard

Rectangular wave autpuf, riming
3 TOG, 1.0040, and 19,000 1
nscilloscope for convenien

pips nt in-
and an
freguency

Signal Generator

A fredquency range of 20 eps to 50 MC is
covered by the medel 82 signal penerator, an

instrument which uses 2 gscillators 10 cover

COMmiy 1 1000

seonid

P

o are proviced © the
ry [requeney stan .
ay be covvenicntly standarvdizel

Government radio station WWYV T
in conjunction with a standard osciilatar and
a communications receiver, Iis ervseal 0
trolled oscillatar and divider cironits off 5
highs in stability arg pperationdl ease s
instrument can provide sine Wives a
quencies and  rectangular  waves  al
quencies. Accuracy is in the ard=r of 2

in 1 million.——Hewlett-Packard
Mill Road, Palo Alto, Calif.

Co. 303 Page

Twin Power Supply

The model 1210 Twin power supply
versatile power source for laboratarics o
stations on production lines and otlher ap-

t

source  of
power at

where & well-reaulared

plications
is desired. It produces [N

ouiput voltages, independent ot

vlatioy of the power-line voltage and of
the <l N oon rthoe lowd. Ao unique
swilching roment enables one 1210 unit
to do the {2 separate supplies 4t a price
whicli s mueh  higher than hat of a

S0 eouanit.

Ouiput voliages can be adjusied

over wide ranges by 2 conwrol knobs on the
Ieopt panel. Two de ouipwis are D-L00 v
O-150 mu (400 ma combined). Two ac out-
puts deliver &3 v at 3 amp each and m

be series or parallel connected.—¥urst Ele
tronics, 12 South Jefferson St.. Chicago 6. L

Preformed Solder

Folder prelormed in rings, pellecs, washers,
and other unusual shapes and siz are now
availuble for con uous or repetitive soldering

onerations, When the same amount of solder

angd flux is supplied for everv unit{ soldered,
waste is eliminated and rejects are reduced to
a minimum.—IKester Solder Co., 4201 Wright-
wood Ave,, Chicago 39, Il
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and radin
ascillator,

frequenc|es
continuousiy

the awdin, supersonic
The low freguency

variable from 20 cps 1o 200 IKC, has @ Mmetered
outpit from 0.1 wv., o 1 v, and muay be
medulated wirll the low v osciiiator
An  mproved mutnal indacianee attenu-
ator insures a  bigher degree of avcaracy
than m he obtained with the resistor at-
tenuatar or o sal inductance Lype it id Lo
of carller design.—Measurement(s Corp.. Boou-

ton, N. J.

Coil Winding Register

The Cyelo-Trol Reginior when synchronized
with a coil winding machine will indicate the
exarct number of turns the machine makes.

It c¢un he nreser so that the machine may
he stappe Al any  point, making  possible
any onumber of identical coils. The instru-
ment algo handles counting problems with
precise contrel over ang number of revala-
tions or cyeles up to 14,000, with a counting

impulses ner sec.—Cyc¢lotron

Moraga, Calif,

rate up Lo 60
specialties Co..

Thickness Gage

Designed for use in small uwroduction lhines
where Gninl cost omust be kept 1o a min
muni, the SM-3 beta weight or Lhickness

&

igs basically a measuring in-
radiation detector
from Stron-
measured
and the

measuring gage
strument made up of a
and a source of beta radiation
tium-90. The sheet malerial to be
is interposed between the source

delector and a part of the radiation is
absorbed by the sheet material in propor-
tion to its weight per unit area. An out-
stending advantage of this type of gage is
the fact that na phnysical contact is made
with the material being measured, ecausing

no marking of delicate or easily marred sur-

aces as is the case with mechanical and
other contacting gages. FFor all practical
purposes the chemical composition of the
sheet being measured does not affect the

instrument.—Tracerlab,
Boston 10, Mass.

calibration of the
Inc., 130 High St.,

www americanradiohistorv com

Insulation Tester

o (model
for taking
re

A new
184C) provide
insulation ar

portable inzulation te
complete faclllties
diviectric sorption

mea

sformuers, rotaling ma-
Equipment succe

menty on eahles,
c¢hinery and capac i -
fully tested with the new roadel includes a
30,000 Xvu generator. a 3-miile cable and a
complete divsel locomatave, A constant veltage
iransformer regulates the voltage within one

alf of 1%, providing constant and lalle
readings  umder  all  conditions lesistances
rangin fram 0.1 to 50.000 megohnis may be

gohmmeter scale ot open
cireuit voltages of 0. 1, 3, and 10 kv, or may
he simply caleulated in ranges from 0.3 (o
20,000 megohms fromn readings of a volimeter

read divectly on a om

and micreammeter connected to read Tre-
sistance at any desired test volluze operating
{rom zero v. to 10 kv.—Kadio ¥requeney

I.aboratorics, Inc., Boonton, N. J.

Sweep Calibrator

A mew gweep calibrator, mode| GL-22A, has
been developed to provids markers for ac-
curate time calibration of synchronoscopic

sweeps. Markers at intervals of 0.1 1.0, 10,0
100.0 uscc. are provided and are suitable for
deflection indicating or beam hlanking pres-
entation, A self-contained (rigger generator
witly positive or negative oulput can be used
to drive the calibrator and associated equip-
ment or it may he triggered externally un to
approximately 100 KC.-—Browning Labora-
tories, Inc., 748 Main Street., Winchester, Mass.

Calibrated Pre-Amplifier

Alogdet
purpose
erually

FR calibhrated pre-amplifier (s an all-
selt-contained labaratory (nsirument,

suitable for portable applications. 1t

provides a flat response from 40 cps to 40 KC,
a dynantic range in excess of 60 db, and a
calibrated gain control in & db steps from
0 to 50 db gives a calibrated amplification
into a low output impedance.—Sound Appara-
tus Co., Stirling, N. J.
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SYLVANIA QJW LIKE
COLONIAL Si%@ls NO ACCIDENT!

_ [
WASHINGTON D.C.

/
e

COLONIAL AIRLINES is now in its 20th year with a
record of over 250,000,000 passenger miles without
a single passenger or crew fatality —a result of the
finest personnel and equipment.

Colonial uses Sylvania Tubes

in its communication system.

There’s not much that can be added to those two
staternents. On the one hand you have a wonderful
safety record by one of America’s outstanding air-
lines. On the other you have this airline’s entire
communication system — a paramount factor in air
salety —using Sylvania high quality tubes . . . {from
the new miniatures to the famous Lock-Ins.

Yes, like the safety of Colonial Airlines, Sylvania
quality is no accident. We, too, insist on the best
equipment — to make the finest small parts that go
into Sylvania tubes, We, too, select our personnel with
great care—for workmanship that is unsurpassed.

If you wish full information on our complete tube
lines, write Sylvania Electric Products Inc., Depart-
ment R-1211, Emporium, Pa.

» November, 1949

@ BURLINGTON

& RUTLAND

B GLENS FALLS

BERMUDA

Colonial's pilot and
nagivalor are in con-
stanl communication
with landing tield over
extensive radio equip-
ment.

Sylvania miniature
tubes play prominent
part in Glide Path Re-
ceiver that assists pilot
in safe landing by in-
struments alone.

SYLVANIA
ELECIRIC

RADIO TUBES. CATHDDE RAY TUBES: ELECTRONIC DEVICES; FLUORESCENT
LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS

S1
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New Parts for Design Engineers

Resistors

current resistors
in 4 shorter
-in, as well as

Fulletin
L now
lengihs: 6,

length previcusly produce
extend e minimunm
unit fromi 0,85 te 0.05 ohwm.  oun-

\E me‘ w9
for z fges. \fa.\imum con' 5

0:lit,

[EEAAY 5 s
value per
linnous current capacit

number
open
Mount Vernon,

units up tu 4 in
suppiled mounted in a single
Ward Leonard Electric Co.,
N.X.

Frequency-Stabilizing Coil

RCA R2 conmists of o horizontal-block-
ing oscillator coil and a shock-exciivd Jfre-
guency-stabilizing coil which has been de-

vigion receivers employ-
ing a 6SNT-GT as w combination horizontal
blocking-oseciilator und synchonizing-control
tube. The 203R2 is similar to the RO
except for the addition of a synchronizing

signed for use in tels

tabilizing coll which greatuly improves the
stability of the horizontal oscillator.—Radin
Corporation of Ameriea, Tube Dept.,, Iar-

rison, N. J,

Germaniunt Crystal Diode
Excellent hi ‘requency characteristies and

small size (.200-in, long and .160-in. diameter)

and featur of germanium diode types CIKK705,

706, 707, and 708. They have a h ambient
temperature rating of 100° C. and resistance
to change In humid atmospheres. The higher
temperature rating is obtained by usiy only
glass and metal in the basic assembly, thus
eliminating the necessity of a wax filler, In
addition to total immersion these units have
withstood more than 72 hours exposure to
959 humidity at temperatures 25° C to 70° C.
—Raytheon Manufaeturing Co., Special Tube
Section. 55 Chapel St., Newton, Mass.
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Permanent Magnet Material

-FE Alnico 5 DG, a modification of Alnico
t newly-developed permanent magnet
the crystal structure of

in which

ALNIGO 5DG

the direction ot
s DG refer 1o
Hdirectional se¢ 1n the manulace-
Lunn" process has made (his new structure
poszsible. As a result, manufacturers who use
17&‘!'1]].\“[.‘\'][, magnets ma) now use smal
magnets to do the same job that larger ix

magnet

nets did Lefore. 11 is cliimed that Alnico
5D will provide  manufaclurers of radio
speakers. magnetlic separalors., motors,  in-
auunun and o industrial products with
the S rnal and residual induction
of Lt magnet material known

today.—General Eleetric Co.. Piltsfield. Mass,

Transformner Cores

Aade of pewlyv-developed mutterial, Stack-
pole Cen mag flubacle transformer cores for
teley on olfer permealility on the order ot

10 to 1 by comparison with previous Stackpole
ivpes ol nitar applications. In addition, the
new cores are much smaller, have h
stance. anud onerate cooler due to lack ot
a current loszges M.ul.pole Carbon Co.,

Llc}:tr-)m(. (ompmwnh Div.. St. Marys, Iu.

Potentiometers

A entirely new line ol preei
= knuwn M
davilopod bt

n linear po-
i e T o1 G I
irs of lubors-

HELIPLT GORP

experimental tests and research. The
single turn potentio-

Lory and
new inglruments  are

meters with continucus rotation. Medel G
(left) 1s particularly adapted to transmitting
and aircraft applications. Model T (right) s

designed for various types of com-
Bulletin 105 with complete de-
able from the manufacturer.—
South Pasadena, Calif.

especially
putor systems.

scription is avai
Helipot Carp..
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Subminiature Relay

Windings as high as 8.000 ohms and
ment [or current aoperation to pull in

as ma, with coil consumpton of

minimunt are features of tne uodel SM subi-
woumd

model,
1pRroxi
will  permit
wartis at 33°
coinad ailver ra

miniaturs velay. The rrndard
for de voltage acrual draws
0.5 watt, )nu the coil s
}¥ imum d ation ol L7
The eontacts are purd
3 . a1t 113 v, G0 cy
[: the mov
degree of shock
Model SAL

vibration 1
s an ope

ancoe.

le'd\ or hermetically seal a jaturs
glass tube envelope wi ba
lusiration compares sizes of ope and sealed
reluys with a peanut.—Potter & Brumfield.
349 W, Washington $t.. Chicago. I,

Transformer Bushings

A new series of bushin have besn de-
signed especially [or use on hermetically
sealed transformers and capacitors incor-

porating o neoprens rublber zland =ween

2 pieces of steatite, these bushings can |«
Installed easily by merely tighiening
rh ling them ]wnnnn(‘rtll\ agains

torm and They i

sikt il and neat, nave
tremely high dielecwic strength. low power
loss and  high re tance to  physical and
thermal shock. and are

available. Mounting
from 175 in, o 1 hushinyg
he designed for unusual applicarions
Heldor Bushing & Terminal Co., Inc.. 69
Park Place, Newark 2, N, J

Miniature Connectors

Miniature
Lor,
tae

4 con-
high

arc resistance and mechanical Con-

tacts for #20 AWG maximum wire size, are
gold flashed over silver plating for low eon-
tact resistance and case of soldering. Guide

pins are provided to facilitare alignment and
polarization. Breakdown voltage is 5200 v. DC,

3600 v. AC.—Wincester Electronics Co.. Dept.
TT, 6 East 46th St,, New York 17, N, Y.
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RELAYS

In Automatic Electric’s
complete line of relays,
there are over forty
basic types—offering
spring and coil combi-
nations in almost infi-
nite number. They are
dependable and proved
products of an organi-
zation that bas made
electrical remote con-
trol its business for

more than fifty vears.

Automatic Electric
Stepping Switches are
designed and built to
assure exceptionally
long life. A complete
range of Automatic
Electric Switches is
available for all remote

control applications.

For help in the field of remote control, call in an
Automatic Electric field engineer. Meanwhile, send
for helpful literature. Address AUTOMATIC ELEC-
TRIC SALES CORPORATION, Chicago 7. IlL In

New Class ‘‘B’’ Relays

The newest and most outstanding member
of Automatic Electric’s relay family is the
Class "B”—even better than the widely
used, widely copied Class A" Relay. De-
signed for ordinary relay service—open-
ing, closing or switching circuits—and
for extremely high-speed operation. Inde-
pendently operating twin contacts assure
perfect contact operation. Contact points
are dome-shaped to maintain uniformly
low contact resistance. May be arranged
in one or two pileups with maximum of
16 contacts on 13 springs in each pile.

Hermetic Sealing
Available To Maintain
Automatic Electric Quality

All Automatic Electric Relays can be ob-
tained in hermetically sealed housings to
maintain the high quality for which these
relays are famed. The ‘‘sealed-in” con-
trolled atmosphere protects them from
electrical or mechanical failure resulting
from varying conditions of temperature,
dust, humidity, acid, fungus or air pressure
—and makes them completely tamper-
proof.

The New Type 45 Switch

Here, for example, is a rotary switch that’s
new and better! Faster... 70 steps a second.
Grreater capacity . . . up to 10 (or more)
25-point bank levels, with single-ended
wipers available for 50-point operation.
Simpler . . . only one field adjustiment.
Compact rotary and re-set type switches
are also available with 10-point bank
levels and speeds of 35 steps a second for
automatic or remote-control operations.
And there’s the famous “Two-Motion
Switch’ that selects one circuit from
among two hundred in just 2 seconds or
less. It's a re-set type switch adapeable to
either automatic or remote control.

Canada: Automatic Electric (Canada) Ltd., Toronto.

TELE-TECH + November, 1949
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SWITCHES

S ELECTRIL
ELELTRIL ]
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Change in Radio Propagation
Disturbance Notices

A new broadcast signal of the Na-
tional Bureau of Standards radio sta-
tion WWYV has been inaugurated to
improve one ol the technical radio
broadcust services of the Bureau’s
Central Radio Propagation Laboratory.
This signal, a warning of unstable con-
ditions in the ionosphere, will provide

additional data on ionospheric dis-
turbances—information of vital sig-
nificance to the Armed Services and

the communications industry in main-
taining uninterrupted long-distance
radio communicatiors.

Heretofore two grades ol propaga-
tion conditions have been recognized
in_the notices given at 19 and 49 min-
ulés past each hour by station WWV,
which continuously broadcasts stand-
ard radio frequencies, time announce-
ments, and the standard musical pitch
in addition to the radio propagation
disturbance notices. The letter “N”* (in
International Morse Code) repeated
several times has signified normal con-
ditions, while the letter “W” has con-
stituted a warning that disturbed con-
ditions were present or expected with-
in 12 hours. A third category, indicat-
ing unstable conditions and denoted
by the letter “U”, will now be used
when the {orecasters at the CRPL’s
warning center expect satisfactory re-
ception of short wave communication
or broadcast services employing high-
power transmitting equipment operat-
ing on the recommended frequericy.
but poor results on less well equipped
services. Such conditions often occur
as major disturbances subside. Al-
though point-to-point communication
links are able to resume reliable op-
eration, mobile services and short
wave broadcasts continue to experi-
ence difficulty. The propagation dis-
turbance notices, broadcast in Inter-
national Morse Code, primarily refer
to the North Atlantic Radio circuits.

Raytheon Establishes
A Research Division

Raytheon Manufacturing Company,
Waltham, Massachuselts, has estab-
lished a research division under Dr.
Carlo L. Calosi, director of research.
Dr. Edward L. Bowles is technical con-
Members of the research division staff
in charge of its various sections are:

Mr. S. Rich, servo-sonic department;
Dr. P. B. Carwile, ultrasonic section;
Dr. W, Roth, servomechanism section;
Dr. C. G. Smith, gas tube section; Dr.
W. M. Gottschalk and Mr. H. G. Ru-
denberg, microwave and tube section;
Mr. R. M. Cudmore, services section.

Radio Inventions Renamed

The corporate name of Radio Inven-
tions, Inc. 155 Perry St., New York 14,
N. Y., John V. L. Hogan’s research and
development laboratory which special-

54

izes in facsimile, has been changed to
Hogan Laboratories, Inc. It is felt that
the change in name is particularly
appropriate at this time because Mr.
Hogan is now devoting full time to the
supervision of the engineering and de-
velopment work of the laboratory and
because the organization has been
called upon by the government and
private industry to undertake projects
far afield from that implied by the
former corporate name.

Elect. Reactance Fellowship

Establishment of an undergraduate
fellowship in ceramic dielectrics by
the Electrical Reactance Corporation
of Franklinville, N. Y. has been an-
nounced by Dean John F. McMahon ot
the New York State College of Cera-
mics at Alfred University. Charles E.
Krampf, president of the corporation,
has appointed Door Wagner, chief en-
gineer, C. Alan Lindquist, ceramic en-
gineer, and William B. Tanner, per-
sonnel director, as a committee to
work with Dean McMahon in directing
the research.

WE Commercial Operations
Assumed by Altec Lansing

The Western Electric Co. has with-
drawn from commercial activities in
microphones, loudspeakers, and disc
recording equipment and has desig-
nated the Altec Lansing Corp., a former
Western Electric subsidiary, to take

= N

RADAR INSTALLED AT MARITIME TRAINING STATION

over this phase ot the company’s oper=

ations. Specialized needs of the Bell
Telephone System, combined with the
growing requirements of the armed
tforces for development of complex
electronic equipment were cited as
reasons for Western Electric’'s decision
to withdraw from the field.

Audio Society to Present
Fall Lecture Series

The Fall Lecture Series of the New
York Chapter, Audio Engineering So-
ciety will be held weekly starting No-
vember 10 in Steinway Hall, 113 West
57th St., New York, N. Y. For mem-
bers and applicants, subscription for
the complete course will be $16.00,
single lectures $2.00 each. The sub-
scription will be $24.00 for non-mem-
bers, single lectures $3.00 each. 1r3-
quiries and reservations should be di-
rected to F. Sumner Hall, Course
Chairman, Audio Engineering Society,
153 West 33rd St., New York, N. Y.
The lectures and dates on which they
will be presented are as follows:

1 — PSYCHOACOUSTICAL ASPECTS OF THE RE-
CORDING PROBLEM Nov. 10
Dr. H. F. Olson, RCA lLaboratories, In<.
W. B. Srow, The Kellex Corp.
2 — THE RECORDING PROCESS — A SURVEY
Nov, 17
C. J. LeBef, Audio Instrument Co.
1947 Broadway, New York City
C. R. Sawyer, Western Electric Company, Inc.
195 Broadway, New York City
3 — DISC RECORDING — EQUIPMENT Nov. 22
Theodors Llindenbery, Foirchild Recording
Equipment Corp.
154th St. and 7th Ave.. Whitestone, N. Y.

-

Features of this CR-101-A 3.2-centimeter radar, installed in a classroom of the U. S. Maritime
Service Training Station at Sheepshead Bay, N. Y., are pointed out by Radiomarine radar

technician Dick Scanlan.
America. a service of RCA.

The unit was supplied by the Radiomarine Corporation of
Lt. Comdr. John J. Canavan. USMS, Lt

Milton Snitzer.

USMS, radar instructors, and J. C. Affleck. advertising manager of Radiomarine look on

www americanradiohistorv com
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Norman C. Pickering, Pickering & Co., Inc.
309 Woods Ave., Oceanside, N. Y
4 — DISC RECORDING — THEORY
H. E. Roys, RCA VICTOR Division
Camden, N J.
Emory Cook, Cook Laboratories
139 Gordon Blvd., Floral Park, N. Y.
5 — DISC RECORDING — TEST PROCEDURES &
PROCESSING Dec. 8
F. W_ Roberts, Dictaphone Corp.
420 Lexington Ave., New York City
K. R. Smith, K. R. Smith Co., Inc.
1 Wall St., New York City
6 — MAGNETIC RECORDING — EQUIPMENT &
CIRCUITS Dec. 15
P. M. Brubaker, Rangertone, Inc.
73 Winthrop St, Newark, N. J.
Myron J. Stolaroff, Ampex Electric Corp.
1650 Broadway, New York City
7 — MAGNETIC RECORDING — THEORY Dec. 22
R. E. Zenner, Armour Research Foundation
Lynn C. Holmes, Stromberg-Carlson Co.
Rochester. N Y.
8 -~ MAGNETIC RZCORDING — TEST PROCEDURES
Dec. 29
Price Fish, Columbia Broadcasting System
S. F. Temmer, American Broadcasting Co.
9 — FILM RECORDING — EQUIPMENT Jon. 5
William H. Offenhauser, Cornell University
Medical College
1300 York Ave., New York City
Dr. W. J. Albersheim, Bell Telephone Lobora-

Dec. !

taries
463 West St., New York City
10 —~ FILM RECORDING — OPTICAL FUNDA-
MENTALS Jan. 12

John A. Maurer, J. A, Mavrer, Inc.
37-01 3)st St.. Long Island City, N. Y,
L. T. Sachtleben, RCA Victor Division
Camden, N. J
11 — FILM RECORDING —
NO4YSE REDUCTION SYSTEMS
Clyde Keith, Western Eleciric Co.
195 Braadway. New York City
Everett Miller, RCA Victar Division
Camden, N. J.
12 — FILM RECORDING — FILM CHARACTERISTICS,
DEVELOPING & PRINTING Jon. 26
Dr. Otto Sandvik. Eastman Kodak Co.
Rochester. N. Y.
13 — FILM RECORDING — TEST PROCEDURES  Feb. 2
George Lewin, Signal Cerps Photographic
Center
E. 5. Seeley Altec Service Carporation
161 Sixth Ave . New York City
14 - MJCROPHONE PLACEMENT MONITORING
PHILOSOPHIES & METHODS Feb. 9
Raymond P. Griswold, RCA Victor Division
Camden, N. J.
Edward J. Content, Acousticol & Radio En-
eineering Consultant
15 .~ THE RECCRDING SYSTEM — REQUIREMENYS
Feb. 16
Fairchild Recarding

LIGHT CONTROLS &
Jan. 19

Wentwarth D. Fling,
Equipment Corp.
154th St. and 7th Ave., lLong Island City,

N, Y.
Charles M. Taris, National Broadcasting
Company
16 —~ THE RECORDING SYSTEM -~ LAYOUT, RE-
RECORDING. MAINTENANCE Feb. 23

Ralph A. Schlage!l, WOR Recording Studios
1440 Broadway, New York City

Edward 5. Sorensen, Columbia Recards, inc,
799 Seventh Ave., New York Citv

French Government Buys
Airport Radar System

A complete airport radar system em-
ploying Ground-Controlled Approach
equipment has been purchased by the
French Government from the Interna-
tional Division of the Radio Corpora-
tion of America. The system will be
installed at Orly, municipal airport for
Paris, and operated by the Civil Avia-
tion Division of the Public Works De-~
partment. Its facilities will provide
for surveillancc of approaching planes
and for precision beam landing in ad-
verse weather.

Annual Report of NBS

An interesting, readable summary of
investigations in the physical sciences
carried on at the National Bureau of
Standards during the fiscal year 1948
is contained in a 272-page illustirated
booklet just published by the Bureau
and now available from the U. S. Gov-
ernment Printing Oflice.

Scientific activities at the Bureau

‘"TELE-TECH * November, 1949

during the year were conducted by 13
divisions concerned with electronics,
applied mathematics, atomic and mo-
lecular physics, radio propagation,
electricity and  optics, metrology,
heat and power, chemisiry, mechanics,
organic and fibrous materials, metal-
lurgy, mineral productls, and building
technology. The report, 25 cents a
copy, is available [rom the Superin-
tenderit of Documents, U. S. Govern-
ment Printing Oftfice, Washington 25,
D. C.

Titanium Production
Increased by Du Pont

Increasing production of the newly
developed metal. titanium, has been
disclosed by the Du Ponf Company,
Wilmington 98, Del. The first small-
scale commercial production of the
metal was announced by the company
a year ago when plant capacily was
1006 pounds a day.

First ingots weighed 10 1bs. and later
a method was developed to turn them
cul at a weight of 100 lbs. Now the
plant has succeeded in making 400-1b.
ingots and is prepared to make them
regularly. Titanium metal is silver-
white, light and strong. Iis corrosion
resistance is excellent. It is compara-
ble to stainless steel in strength but
weighs only a little more than half as
much. Tt is less than twice as heavy
as aluminum. but several times as
strong.

TV Antenna for WXEL

Station WXEL. Cleveland, Ohio's
third television station, will soon erect
atop a 438-ft. tower a 6-bay high band
antenna made at the General Electric
plant in Syracuse, N. Y. Finishing
touches on the stalion’s $4.000,000
studio-transmitter building are now
being made and station officials have
informed G. E. that the first lest pat~
tern will be sent out some time in No-
vember.

Coming Events

October 31-November 2 — URSI and
IRE Fall Meeting, National Acadermy
of Sciences, 2101 Constitution Ave.,
N. W, and Auditorium ol new State
Dept. Bldg., 2lst and Virginia Ave,
Washington. D. C.

Cctober 31-November 2 — 1949 Radio
Fall Meeting (formerly Rochester
Fall Meeting). Sponsored by Engi-
neering Dept.. RMA: Hotel Syra-
cuse, N. Y.

November 14-18 — National Electrical
Manufacturers Assoc., 23rd Annual
Meeting, Haddon Hall Hotel, Atlantic
City, N. J.

December 9-10 — Southwestern IRE
Conference, Sponsored by Dallas~
Fort Worth Section, Baker Hotel,

Dallas, Tex.

January 23-27 — American Standards
Assoc., Five Day Seminar on Prin-
ciples and Technics of Organizing
Company Standardization  Work,
Room 501-A, Engineering Societies
Bldg., 29 West 39th St., New Yaork
City.

January 11-13—Society of Plastics En-
gineers, Annual Conference, Hotel
Carter, Cleveland, Ohio.

www americanradiohistorv com

SMPE 1949 Medal Awarded
to Dr. Harvey Fletcher

Dy. Harvey Fleicher, whose research
and development in the science of
sound and sound reproduction have
made him a world-renowned figure,
was awarded the 1949 Progress Medal
of the Society of Motion Picture Engi-
neers at the Society's 66lh semi-~annual
banquet, Oclober 12th, at the Holly-
wood Roosevelt Hotel, Hollywood,
Calil.

Inn the presentation of the Medal,
which was made by Earl I. Sponable,
president of the SMPE, Dr. Fletcher,
who retired this month as director of
physical research of the Bell Tele-
phone Laboratories, was cited for his
outstanding achievements in motion
picture technology leading to the ad-
vance of the motion picture art and
industry.

Special honors were also accorded
Dr. Edward G. Kellogg. RCA Victor
Division, Radio Corp. of America, now
retired, who was elected an Honovary
Member of the society for his con-
tributions Lo motion picture sound en-
gineering. Dr. Kellogg joins the son-
ciety's hall of fame whose living mem-
bers include Lee de Forest, inventor
of the vacuuwm tube, and A. S. Howell,
whe developed the Bell and Howell
motion picture camera.

In thirty years of teaching, research
and development work, Dr. Fletcher
has centributed importantly toward an
understanding of the fundamental na-
ture of speech and hearing. The results
of his research appear in improved
telephone service, and led to new
microphones which subsequently made
possible such developroents as electric
recording, sound motion pictures, and
high fidelity loudspeakers.

H. V. Carlson Joins CEC

Howard V. Carlson, identified with
the sale of portable radio equipment
and the author of several articles on
the subject, has joined the Commnuni-
cation FEqguipment and Engineering
Co., Chicago 44, Illinois. This com-
pany has placed an improved portable
radiotelephone on the market which
has been designed specifically for rail-
road use, and for the other emergency
radio services having a need for light
weight 2-way radio facilities.

Audio Society Lectures
for West Coast Section

A series of special lectures on elec-
tronic sound and acoustics will be pre~
sented as a fall educational program
by the San Francisco Section of the
Audio Engineering Society. The ses-
sions will be held at Redding School,
Pine and Larkin Streets in San Fran-
cisco at 8:00 P. M. on the dates shown
below.

Nov. 7  Amplifier Design, W. R, Ayres, RCA.

Nov. 21 Attenuators & Mixers, J, P, Smith, Jr,
Daven Coa.

Nov. 28 Equalizers & Wave Filters, P. W. Rounds,
Bell Labs.

Dec. 5 Amplifier & System Measurements, Ivan
G. Easton, General Radio.

Dec. 12 System Layout Philosophy and Methods,

D. H. Castle, NBC, J. D. Colvin, ABC.

Individual lectures will be $2 for
members and $3 for non-members,
Advance reservations should be ad-
dressed to Walter T. Selsted, 363 Oak-
view, San Carlos, Calif.

85


www.americanradiohistory.com

FACTORIES ALSO AT NEWARK, NEW JERSEY « BRANTFORD, CANADA

56

HERE is a reason for Kester's

tremendous success in the in-
dustrial field. A staff of highly-
trained technical engineers and
a half-century of Kester “know
how" are teamed to bring you
the finest flux-core solders made.

WRITE FOR THE NEW, FREE MANUAL —~"SOLDER AND SOLDERING TECHNIQUE”

A complete analysis of the appli-
cation and properties of soft solder
alloys and soldering fluxes.

the Greatest Name

in Solder!

As o measure of this ability,
Kester produces over 100,000 dif-
ferent types and sizes of flux-core
solders.

Contact Kester's Technical De-
partment on your soldering prob-
lems. There is no obligation.

KESTER SOLDER COMPANY
4219 Wrightwood Avenue, Chicago 39, IHinois

KESTER
SOLDER
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¢e PERSONNEL

08 -3

William B. Bergen, divector o!i the
special weapons department of the
Glenn L. Martin Company’s engineer-
ing division, has been named chief
engineer, in comiplete charge of the
company’s engineering acrivities at
Baltimore, Md.

Dr. E. M. Honan, formerly engirneer-
ing manager of the Electrical Research
Products Div. of Western Electric. has
joined the Altec Companies. Holly-
wood, Calif,

Dr. Mariin M,
Freundlich, promi-
neni for many years
in vacuum tube re-
search, has joined
Airborne Insiru-
ments Laboratory,
Mineola, N. Y, He
heads the newly-
established tube lab-
oratory in the Ap-
plied Physics Sec-
tion, directed by
Rodney F. Simons

Louis L. Pacent, Jr. has been ap-
pointed manager of the industrial en-
gineering department of the Emerson
Radio & Phonograph Corp., 111 Eighth
Ave., New York 11, N. Y. He was re-
cently connected with Radio Speakers,
Inc., of Chicago, a former Emerson
subsidiary.

Edward Daskam, Jr., has beer named
radio engineer of the General Tele-
phone System, 80 Broad St., New York
4, N. Y. He succeeds E. H, B. Bartelink,
who has resigned to join General Pre-
cision Laboratories, Inc., Pleasantville,
N. Y.

Percy L. Spencer, manager of Ray-
theon Power Tube Div., Waltham,
Mass.. has been given the Navy's Dis-
tinguished Public Service Award for
his work during the war in microwave
magnetron development.

W. Oliver Summerlin has been elect-
ed vice president in charge of engi-
neering of the Audio & Video Products
Corp., 1650 Broadway, New York 19,
N. Y. He was formerly chief recording
engineer for Capitol Records, New
York and joined Audio-Video in Feb-
ruary, 1949 as chief engineer.

Dr. Alfred E. Rosenthal, physicist
and inventor, has been appointed di-
rector of physics of Freed Radio Corp.,
200 Hudson St.. New York 13, N. Y.,
manufacturer of Freed-Eisemann Tele-
vision Consoles.

Maurice Apstein has been appointed
to the staff of the National Bureau of
Standards, where he will do research
in the ordnance mechanics laboratory
of the Electronics Div,

Archibald G. Bush, former executive
vice president and director of market-
ing and distribution of the Minnesota
Mining & Manufacturing Co., St. Paul
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6, Minn., has become chairinan of the
executive committee. Richard P. Carl-
ton, former executive vice president in
charge of research, engineering and
manufacturing, has been named presi-
dent, succeeding W, L. McKnight who
has been elevated to the newly created
post of chairman of the boavd.

Magnetic Tape Duplication
i Continued from page 30)

clutch take-up reels below. The
speed 1s 10 in./sec. and the ideal-
1zing magnet near the lower drive
wheel is excited by 600 cycle ac.
The peak idealizing field in the path
of the tape is about 300 ocersteds and
drops off slowly enough so that no
600 cps magnetization can be de-
tected in the tapes.

Elaborations on this design to
make many simultaneous duplicates
will immediately suggest themselves
to the reader. By means of a num-
ber of supply and take-up reels,
driving wheels, and idealizing fields
the device can be expanded to pro-
duce any number of duplicates.

There are also other promising de- |

signs in which the master tape Is
wound on a drum rather than being
driven between reels.

A portable machine similar to
that of Fig. 3 is shown in Fig. 4.
The tape speed here is about twice
that of the experimental model,

the ac frequency is about 2000 cps. 3
and the field is divected transversely

with respect to the tapes. The smail
case at left is an oscillator supply-
ing the 1idealizing magnet, while
the case on the right contains only
the tape driving mechanism. This
nachine makes only one copy at a

time and is intended to demonstirate .
the principles of the process rather .

than to produce duplicates eco-
nomically.

While this process seems most .

useful for large scale production of
tape recordings, its application is
not limited to tape as a medium.
Recordings on discs, drums. sheets,
and the like can also be dup.icated
in this manner. It does not seem
applicable to the duplication of
wire magnetic recordings but it is.

of course, not limited to reproduc- 3
ing recorded sound but may be used

to duplicate pulse recordings or
magnetic recordings of the types
encountered in sorting machines,

values in
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electronic computers, etc. Some use .

may be made of the process for
small scale reproduction, such as:
“carbon” copies of magnetically re-
corded letters. conferences, and
miscellaneous program  material,
but the major use visualized is in

the large scale production of pre-

recorded music reels.
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THESE THREE NEW DEVELOPMENTS ARE
' KEEPING ASTATIC OUT IN FRONT IN THE

~ MANUFACTURE OF PICKUP CARTRIDGES
GC CERAMIC CARTRIDGE

FIRST MAJOR engineering stride in phonograph pickup cartridges em-
ploymg ceramic elements since Astalic pioneered in this type unit last
¥ecr The GC is the lirst ccrlndqe of its kind with replaceable needle.
akes the special new Astatic “Type G needle—with either one or
three-mil tip radius, precious metal or sapphire—which slips from its
rubber chuck with o quarter turn sideways. Resistance of the ceramic
element to high temperatures and humidity is not the only additional
advantage of this new development. Qutput has been increased over
that of any ceramic cartridge available. Its light weight and low
minimum needle pressure make it ideal for a great variety of modern
applications.

2> CQ CRYSTAL CARTRIDGE

AN ENTIRELY new Astatic design, lectunnq miniature size and tive-
gram weight. Model CQ-] tits standard 1/2” mounting and RCA 45 RPM
record chcnqers Model CQ-1] tits RMA No. 2 Specifications for top
mounting .453” mounting centers. Needle pressure five grams. Output
0.7 volts at 1,000 c.p.s. Employs one-mil tip radius, Q-33 needle. Cast
aluminum housing.

LQD DOUBLE-NEEDLE CRYSTAL CARTRIDGE

THE LQD CARTRIDGE—for 45, 33-1/3 and 78 RPM Records—quickly
became the first choice of many of the nation’s largest users, on
the basis of comparative listening tests, and is, today, the PROVED
TOP PERFORMER for turnover type pickups. Qutstanding for ex-
cellence of frequency response, pcrliculcrly at low trequencies. A
gentle pry with penknife removes ONE “Q'' needle for replacement . . .
without disturbing the other needle, without removing cartridge irom
tone arm. Gentle pressure snaps new needle into place. Stamped
aluminum housing. Model LQD-1], illustrated, has needle guards and
front bracket for turnover knob.

(4

LQD-] not equipped with nee-
dle gquard or front bracket.

= ConpoaAfloﬂ ’
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Reference Data
For Radio Engineers
Federal Telephione &

Publication Departniont,
Radio Corp., 67 Broad S$t., New York 4,
N. Y. 3rd edition, 640 Pages, Price $3.75
per copy or $3.00 per copy in lots of 12 or
more.

In the preparation of this third edi-
tion, the material of the previous edi-
tion has been completely revised, and
new material added where experience
has shown a need.

For example the material on “Fre-
quency data’ has been completely re-
vised in accordance with the decisions
made at the 1947 Atlantic City confer-
ence and a section of the characteris-
tics of station WWYV transmissions has
been added. A table of the principal
atomic constants has also been added
and the dielectric constant and dissi-
pation factor of approximately 130 of
the more useful insulating rnaterials
have been listed for six frequency
ranges. Data on components (resistors
and capacitors) has been expanded,
and a table of transformer-lead color
codes has been included. A section on
the use of operational calculus and the
LaPlace transform in the solution of
transient problems is presented.

The material on selective circuits
has been greatly expanded, and now
includes design formulas for double-,
triple-, and stagger-tuned circuits. A
completely new chapter on filter net-
works has been compiled, and includes
impedance and phase-shift curves and
design equations for low- and high-
pass, and band-pass and band-stop
networks.

Twenty-four of the more widely
used impedance bridge variations and
their use in measurements are dis-
cussed. Descriptions of grid-controlled
gaseous rectifiers as used in high-
power, high-voltage supplies are given,
tcgether with design information for
all types of filter circuits for power
supplies. The design of iron-core trans-
formers and induclors is given ade-
quate treatment with charts, tables,
and design equations for power, audio-
{requency, and carrier - frequency
transformers.

The third edition also presents new
data on the latest high frequency types
ot electron tubes, including traveling
wave, magnetron and klystron types;
information on non-sinusoidal genera-
tors, capacitive-differentiation and in-
tegration amplifiers; pulse time divi-
sion multiplex modulation; radio noise
and interference, and electroacoustics.

Acoustic Measurements

By Leo L. Beranek, Published (1949) by John
Wiley & Sons, Inc.,, 440—4th Ave., Y. 16,
N. Y. 914 PG,L’(! 300
Price $7.00.

This book discusses the basic facts
underlying nearly every type of acous-
tic measuring apparatus. Here at last
it seems we have a general reterence
available in the field of acoustics that
presents in one place in a simple but
complete form, the answers to the
problems of the audio engineer. While,

with over ‘ilustrations.
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according to the author's statement,
it is intended primarily for graduate
students we believe that it is well
suited as a general handbook for ali
workers in these fields.

The field of measurements is so
broad that many of the other engi-
neering problems arising are handled
as well. Along with concise descrip-
tiors ot the measuring technics that
have been devised in acoustic research
and audio applications, we find inter-
esting  background description, the
terminology and definitions, and many
bibliographical references cited. Even
non-engincering technicians  should
find this book a handy source of in-
formation, since it covers all of the
equipment and accessories in the field.

Improved Radio Systems
(Continued from page 33)

arating the two frequencies. The
outputs are then applied inversely
In the crosspointer circuit to pro-
duce the standard indications. In
the new system a 10 KC subcarrier
is modulated by a 30 cps reference
signal. This modulation is compared
with the 30 cps modulation of the
carrier. The two signals after rec-
tification are fed into a wattmeter
circuit, or differential rectifier,
which drives the cross-pointer in-
dicator. This circuil is also useful
for combined use with the omni-
range receiver: For example, if a
zero to 360° phase shifter calibrated
in terms of azimuth, be inserted in
one of the 30 cycle channels the
receiver can be used as an omni-
range receiver.

The VHF omniranges have been
in use for some time and eventually
all the ranges will be converted to
this system. The VORs (VHF omni-
range) have already bezn described
In many papers; however, the ex-
perimental LOR (low frequency)
has not been widely publicized. In
operation it is very similar, and
from the operator’s point of view,
the same. The LOR operates with a
carrier frequency of 194 KC modu-
lated with 30 cps and a sub-carrier
of 210 cps at 30 cps with a devia-
tion ratio of one. This experimental
setup is installed at Nantucket and
early tests with the Coastguard in-
dicate a high order of accuracy.

In conclusion a tabulation of the
radio equipment used and pro-
jected for modern aviation installa-
tions is given in a form which ties
the uses of the wvarious pieces of
eguipment together. Equipment in
the black rectangles has either been
developed, or is In the process of
final construction. The remainder is
still  in the preliminary design
stages. The scope for ingenuity and
inventiveness in design is still very
wide.
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How much valuable time

do you lose in research ?

NOW ...a complete bibliographical

listing of electronic research
from 1925 to the present!

The Electronics Research Publishing Co., makes o vital contribution
to the continued development in electronics, optics, physics and
allied fields with the new, greotly enlarged MASTER [NDEXES
which bring this vital information up to date.

THE ELECTRONIC ENGINEERING MASTER INDEX

(Combined 1947-1948 edition now on press)

Over 13,000 listings of articles published in 234 international scientific mn'g(izin.es,
tournals and proceedings. 399 ditferent subject headings. All the finest engineering
text books published are listed in a special reference section.

SPECIAL FEATURE —Listings of declassified documents available from U.S., Cang-
dian and British Governments,

EXTRA FEATURE —Listings of 5,500 patent references giving number, title and
cleims of electronic patents granted in the U. S. during the years of 1947-1948.

» )

CROSS REFERENCED CUMULATIVE SUBJECT INDEX
of ALL PREVIOUSLY PUBLISHED ELECTRONIC
MASTER INDEX SUBJECTS APPEAR IN 1947-1948 [SSUE

The 1949 MASTER INDEX will be ready in March 1950, It will
contain the cumulative subject index of oll previously published
MASTER INDEX editions.

Ancther vital contribution to electronics

THE ELECTRONIC ENGINEERING PATENT INDEX

All electranic and related patents granted by the U. S. Patent Office since 1946
in three volumes. 1946 volume includes aver 2,000 patents with circuit designs, com-
ponents, manufacturing methods, etc. 1947-1948 combined issue covers 5,500 elec-
tronic patents, The 1949 issue covers approximately 3,000 electronic patents.

Books are heavy cloth bound 772 x 10%2 inches.

The time saved in finding even one valugble reference often more
than pays for the complete series of the Electronic Engineering
Moster Index. These books belong in the library of every electronic
engineer, educational institutian, research laborotery, patent at-
tornev, government agency and industrial engineering department.
Editions are limited, so please arder your copies today.

Electronics Research Publishing Co., Inc.

480 Canal Street, New York 13, N. Y.

Please send me the volumes checked. | understand they can be returned in ten days if |
am not satisfied and aet a full refund. (Charges shown are postpaid).

THE ELECTRONIC ENGINEERING MASTER INDEX
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MEASURING PHASE

ANGLES

(Continued from page 40)

rent and diode current should be
high. Poor regulation in this delay
bias supply will cause rounded tops
and bottoms to the clipped wave
due to changes in clipping level
during conduction periods.

An interesting cathode coupled
limited is shown in Fig. 8. When
the grid of tube V, becomes highly
positive the cathode voltage in-
creases and cuts off the plate cur-
rent of tube V. raising the voltage
at the plate of V, to the supply
level. When V. grid becomes nega-
tive, V, plate current is cut off but
V. plate current is increased which
drops the voltage at the plate of
V. to about 707; of the supply
level. An excellent square wave of
good symmetry can be ob‘ained by
such a limiter.

Triggering Circuits

There are several types of prac-
tical metering circuits and the
choice of any one depends upon the
result desired. The square waves
carn be either differentiated into

sharp pulses to operate a triggering

Plastic C[amp

circuit or they can be used directly
in a summing amplifier circuit. A
satisfactory trigger circuit is the
conventional Eccles-Jordan. By fir-
ing the tubes alternately with the
signal pulses, the average plate
current through either tube will be
directly proportional to the phase
angle between the two triggering
pulses. Phase angle readings from
0 to 360 degrees result from this
type of circuit. This circuit becomes
jittery near 0 degrees since the
tubes are confused as to which
should fire first. If the pulses are
very sharp and have an amplitude
ratio of approximately two to one,
this jitter can be reduced to as
little as 1 degree. If a phase invert-
ing stage is introduced into one
channel of the wave forming cir-
cuits, a zero centered meter be-
tween the plates of the Eccles-Jor-
dan tubes will provide a phase angle
meter as well as a lead-lag indi-
cator. The meter reads 180 degrees
of phase angle on either side of
center and the direction of reading
from zero reverses if the signal in-
put terminals are reversed. Lead-

lag indicators and summing ampli-
fier metering circuits are often in-
corporated in the same instrument
to increase its utility.

(Part two of this article will ap-
pear in the December issue.)

Vestigial Sideband
(Continued from page 45)

filter is now permanently tuned for
operation on the desired channel.

The insertion loss of the filter is
determined by subtracting (in db)
the detector output — when the sig-
nal is passed through the filter —
from the output obtained when
signal is applied directly to the de-
tector. Fig. 13 is the measured
characteristic curve of the VSB
filter, described in this article, for
a typical TV channel. (Also shown
is the desired VSB curve.) As seen
in this figure, the response is flat
to within 2 db minus .75 MC to
plus 4 MC of the carrier frequency.
while a drop of better than 20 db is
achieved between minus .75 MC and
minus 1.25 MC. The attenuation of
the filter exceeds 20 db for all fre-
quencies lower than 1.25 MC below
the visual carrier.

Comparing the measured curve
with the theoretical mismatch val-
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ues given in Table I and Fig. 8,
it is seen that the expected results
were essentially obtained. The slight
discrepancies between the two
could be due to I'R losses in the
filter, and mismatch between sec-
tions within the filter since it is
impossible to attain the exact cal-
culated values.

These results — which meet both
FCC and RMA requirements—were
achieved with a unit that is con-
siderably simpler, both mechani-
cally and electrically, than previ-
ous designs providing the same
service.

Color TV Glossary
{Contnued from page 27)
lens through which the rays pass.

Sampling Pulse Generator

A circuit, controlled by horizon-
tal sync pulses, which in turn pro-
duces the timed pulses needed to
actuate the electronic commutator.

Sequential Systems

A system in which the colors are
transmitted one after the other and
which depends on eye retention and
picture tube storage to
them. Is used for line, dot, and field
sequential operation in which the
respective elements are produced
sequentially.

Simultaneous Transmission

A system in which the primary
colors are transmitted at the same
instant and are superimposed one
over the other at the receiver.

Subtractive Color

A system which subtracts two
colors from white light and leaves
the required color.

Time Multiplex

Successive transmission of pulse
samples of each of several signals.

New Short 16-in. Picture
Tube For TV Sets

A new 16-inch metal television pic-
ture tube, five and a hall inches shorter
than present kinescopes lov 16-inch
television sets, has been developed by
the Tube Department cf the Radio
Corporation of America.

The new picfure tube, designated
the RCA-16GP4, will be supplied in
very limited quantities to makers of
television receivers in December. Ap-
preciable quantities will be available
early next year. company officials re-
vealed.

The new television receiver tube has
a funnel-shaped metal cone, with a
glass face plate sealed to the large end
and a tubular glass neck containing
the electron gun fused to the smallev
end.

TELE-TECH -+ Noveraber, 1948
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BROADCASTERS T0 CONTINUE INTERCITY TV RELAYS

The nation’s television broad-
casters will be able to continue op-
erating their own intercity televi-
sion relay systems in the foresee-
able future—until the Federal
Communications Commission makes
a specific finding that common car-
rier facilities are adequate in the
area concerned and terminates their
special licenses—under an FCC pro-
posed decision in the long-standing
“interconnection’”’ case.

If the philosophy of the FCC pro-
posal is carried out in a final de-
cision, doubtless the nation’s tele-
casters who operate their own
intercity relay facilities will be able
to continue them for long periods.
The Commission workload is not
expected to abate in the next few
vears, and specific findings that
common carrier facilities are ade-
quate in given areas would be slow
in coming. The proposal is regarded
by telecasters as infinitely better
than the plan indicated previously
—that telecasters would be given a
specific period of time to amortize
their intercity relay links.

2 ]
sy Juandean

Lo Driced LONTROLS Berzon -Facten:

Low in price—fast in delivery—high in
quality—the Guardian Series 600-U
Relay meets industry's need for a
small, compact, low cost relay. Yet, in
perfarmance itequals many larger more
costly wunits. Underwriters appraved.
INTERCHANGEABLE COIL and CONTACT ASSEMBLY
The Guardian Series 600-U Relay con-
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A COMPLOTE LIKE OF RELAYS SURYING SM{RICAN FNOUSIRY

The proceeding stems from the
protest of the Television Broad-
casters Association, the Allen B.
DuMont Laboratories, and the
Philco Corp. against a Bell System
tariff provision that the telephone
companies will not connect their
intercity TV channels with those
of anyone else if telephone company
links are available.

FCC vote was 4-1, with Chair-
man Wayne Coy and Commissioner
George Sterling not participating,
and Robert F. Jones dissenting. Al-
though FCC proposed reports are
seldom upset in the final decision, a
substantial time lag may ensue be-
fore the final verdict. Exceptions
by the parties in the case and oral
argument are necessary before the
final decision—and the Commis-
sion has plenty of other problems.

Substance of the proposed deci-
sion was that the interconnection
Fan should not apply in the follow-
ing instances: (1) where the Bell
channels are to be connected to the
private facilities of broadcasters,
prior to the ultimate FCC termina-

5
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tion of the broadcasters’ temporary
authorizations; (2) where the Bell
facilities are to be used in connec-
tion with broadcasters’ mobile TV
pickup units; and (3) where the
Bell intercity links are to be con-
nected with networks partially con-
stituted by direct pickup of video
programs and further relay.

On the request of the Western
Union Telegraph Co. that the FCC
require interconnection only of
common carrier’s facilities, the
Commission concluded that while it
has the legal authority to make
such a decision, it mus® consider
such requests on a case-by-case
basis. As a result, Western Union
will have to make application for
each point where it wishes to inter-
connect, and go through the usual
Commission hearing.

In its proposed report, the FCC
reaffirmed its earlier stand that
eventually television network
transmission must be carried on by
common carriers for reasons of fre-
quency economy. It stressed that
broadcasters “who venture into the
business of relaying television pro-
grams in these frequency bands
should plan to amortize their in-
vestment at the earliest possible
date.”

turns in-

three types.

DI-FORMED

RECTANGULAR

PRECISION PAPER TUBE CO.

CHICAGO 47, {LL.
Hartford, Conn.
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LETTERS . . .

Silicones for Electrical Insulafion
Editors. Tele-Tech:

Under “Editorial Comments” in your
September issue of Tele-Tech we are
very interested in the paragraph en-~
titled “A Hot Electronic War”. This
article was reporting future Navy re-
quirements for electronic equipment
capable of withstanding temperatures
up to 250°C.

The relatively new organo-silicon
oxide polymers, generally known as
the silicones, are today satisfying
many elecirical insulation require-
ments up to 250° C.

The silicone fluids used as liquid
dielectrics are stable for remarkably
long periods at 200°C. when used in
sealed containers. The silicone resins
and varnishes in built-up form and
as impregnants offer a low loss factor
at radio frequencies and high resis-
tance io moisture coupled with per-

missible operating temperatures as
high as 250°C.
Silastic, the Dow Corning silicone

rubber, has good dielectric properties
over an exireme temperature range of
—110 F. to 500°F. and has the added
advantage of high heat conductivity.

It is quile possible that your read-
ers would be interested in hearing
more about the high temperature sili-
cone electrical insulating materials
since more and more emphasis is being
placed on high temperature operation
of electronic equipment—with result-

—

7o HEAVY pyy

W & G
P-506-CE—Plug with Cap

5-506-D8
Socket with deep Brockel

HOWARD B,

1026 SOUTH HOMAN AVE.

JON
h Mig

. Corp.

TELE-TECH * November, 1848

£3everesy Elecfr.'cTY WORK:

Q 4

"PLUGS &
SOCKETS

- 500 SERIES
Proven Quality!

For 5,000 Volts, 25 Amperes
per Contact Alterable by cir-
cuit Characteristics,

Socket contacts of phosphor bronze, knife-switch type, cadmivm
plated. Plug contacts hard brass, cadmium plated, Made in 2,
4, 6, 8, 10, ond 12 contacts. Plugs ond sockets polarized. Long
leakage path from terminal, and terminal to graund. Caps and
brackets, steel parkerized (rust-proofed). Plug and socket blocks
interchangeable in caps and brackets. Terminal connections most
accessible. Cap insulated with canvas bakelite.

Write for Jones BULLETIN 500 for fult details on line.

ES DIVISION

CHICAGO 24, ILL.

ing savings in weight and space. We
have a number of leaflets on these
silicone materials.
G. E. McIntyre Dow Corning Corp.
Midland, Mich.

Qualification Tesfs
At Government Laboratories

Editors, Tele-Tech:

Reference is made to your arlicle,
“How to Sell to Uncle Sam”. which
appeared in the Octobeyr issue of Tele-
Tech Magazine. An error is noted in
the section of the article on the Armed
Services Electro Standards Agency.
The Agency does not award contracts
to commervial laboratories for the
testing of components, parts and ma-
terials.  Qualification tests ave per-
formed at government laboratories on
samples voluntarily submitted by man-
ufacturers and the results forwarded
10 ASESA where approval certificates
are issued if the tested items are satis-
factory. Since the establishment of
approved sources of supply is one of
the primary objectives in the stand-
ardization program, all component part
nianufacturers who feel that they can
meet the specification requirements are
encouraged to submit samples lor test.

W are very glad to be mentioned in
vour article as it is believed that a
better understanding of the purpose
and functions of ASESA on the part of
industry will greatly assist the military
standardization program.

Capt. Henry E. Bernstein. USN

Co-Director of ASESA
Fort Monmouth, N, J.

Washington 4, D. C.

Most Graphic Picfure of
FM Progress
Editors, Tele-Tech:

Referring to your chart ‘“Areas of
Dependable Satisfactory Radio Recep-
tion — FM vs AM” which accompanied
your August issue, I must say that to
my mind this represents the most
graphic picture of such a comparison
of any single piece of literature on the
subject that I have seen to date. No
doubt it will do much in pushing FM
fo the fore this fall and winter.

Some remarkable things show up in
this map:

(a) Take away a few AM 50-kw
stations and the FM coverage pic-
ture far exceeds the AM coverage
areas supplied by the regional and
local stations.

(b) FM coverage in Louisiana, Ala-
bama. Georgia, Florida, Arkansas,
Missouri, Wisconsin, South Caro-
lina, North Carolina, Virginia, Ken-
tucky, Pennsylvania, New York,
West Virginia, Maine and other
states is already doing a better
coverage job in its fourth postwar
year than AM has been able to do
in its development over the past
27 vears.

(¢) Total FM coverage in square
miles even at this early stage is
about equal to what AM coverage
is (though naturally not in the
same areas.)

With sincere personal thanks to you
for what you have done to promote
FM,

Everett L. Dillard, General Manager

Commiercial Radio Equipment Co.
International Building

e

s

Synihane

office library,

www americanradiohistorv com

HUNTING for a material

Planning with plastics is easier when you have the
technical plastics catalog. -If you're inter-
ested inncw ideas and suggestions that may improve your
product or process you won’'t want to miss it.
Pertinent information on grades, sizes, properties
applications and forms of Synthane is included. As a
semi-permancnt reference book you'll want it in your

Mail the coupon today for your free copy.

\

to make your product
better?
T.I.i.E.NEW:
SYNTHANE

) CATALOG -
MAY PROVIDE THE ANSWER

SYNTHANE CORPORATION
12 River Road, Ouaks, Penna.
Please send me @ COPY of the complete

Synthane catalog.

Name/‘—/

——————

Firm e

Add ress e
Cit /_____Jtale_——————‘
iy
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ROTARY
SOLENOID

SOLVES MANY REMOTE
CONTROL PROBLEMS

The many production applications of
Ledex Rotary Solenoids vary from the
dependable, snap-action tripping of air-
borne bomb releases to the actuation of
rugged, hydraulic valves in heavy duty
materials handling equipment.

Five Ledex Rotary Solenoid models
are manufactured. Diameters range
from 1 to 33 inches. Predetermined
rotation up to 95° can be engineered to
suit your product’s requirements. Start-
ing torques for 45° stroke range from
Ui pound-inches to 50 pound-inches.

We supply to quantity users and so-
licit the opportunity to be of assistance
in engineering a Ledex Rotary Solenoid
to meet your product’'s requirements.

[moeLwo. |2 [s[e]7 [8
Oiameter ‘11'/5” 1™ | 2a" | 2%, |33

Torque 1b. /inches | Ya 5 10 | 25 _50
Weight ibs. J’/a l‘/z 1 r]’/: H‘/a__

Magnetic action moves
the armature along the
solenoid axis, This ac-
tion is converted into a
rolary motion by means
of ball bearings on in-
clined races.

DIRECT TO

137 WEBSTER STREET

DAYTON 2, OHIO

64

. “Alnico” #5

MULTIPLEXING FILM CAMERAS

(Continued from page 35)

ground stainless steel to prevent

| rust and corrosion and to keep car-

riages in perfect alignment. Also
supported by s:ilde rods are four
permanent magnet
stops which accurately hold the
carriages In the location desired.

The micro switches for the
signaling system are attached to
these same units. All electrical con-
nections for the signaling devices
are cabled down through the ped-
estal to a junction box which is

" readily accessible at the base. Each

cast aluminum carriage on slide
rods has two mirrors which are
front face silvered mirrors with
ground edges and rounded corners.
The mirror holding brackets are
adjustable in all planes with a seven
degree swing each way from a

" horizontal plane and a seven de-

gree swing each way from a verti-
cal plane or a one and one half
inch per foot of length of focus

" swing in each direction. Once prop-
- erly located, they can be locked in

place. Adjustment of mirrors can
be made in all planes with only
three “Allen” socket-head cap
screws and locked with check nut.
Only one “Allen’” type and one open
end wrench is required to make all
adjustments necessary.

TFor both the multiplexer and the
camera turret, the pedestal is
made of steel tubing with cold
rolled steel rings welded solidly to-
gether, heavy gage being used to
absorb building rumble and vibra-
tions. Four holes in the base plates
are provided for lagging to the
fioor. The basic design philosophy
has been rigidity of components,
allowing movable parts to function
without play, while eliminating
sources of vibration. Carriages on

. the multiplexer were mounted as

closely as mechanically possible to
keep focus errors to a minimum.
Except for the top surface and top
surface components of the multi-
plexer which are optically black,
all vertical surfaces are painted
“Gray’ crackle and horizontal sur-
faces “Gray” enamel.

The floor plan of the ABC tele-
vision center in Hollywood using
the above units is shown in Fig.
5. A total of twelve projector posi-
tions are available for the three
film cameras shown. Under most
conditions both the 16 mm and 35
min projectors have two film cam-
eras available for protection against
camera failure. This equipment lay-
out has been satisfactorily used at
KECA-TV since its premiere open-
ing on Sept. 16, 1949. The arrange-
ment provides a degree of conven-
ience and flexibility of operation
that is highly desirable in net-
work originating and key stations.

KPIX to Demonstrate
Color to FCC

Television KPIX, San Francisco, has
been granted a 60-day extension of its
special authority covering color tele-
vision transmissions. KPIX is coop-
erating with Color Television, Inc. of
San Francisco in tests incident to the
presentation of the latter’s plan to the
FCC during the current color hearings.
CTI will demonstrate its color in San
Francisco from November 28 to 30.

WHAS-TV Buys
12-Bay Antenna

A 12-bay super-gain television an-
tenna, one of the largest ever built,
will be delivered to station WHAS-TV.
Louisville, Ky., by the General Electric
Company’s Transmitter Division, Syra-
cuse, N, Y.

The antenna weighs four tons and is
86-ft. long and will take electric power
equivalent to that used in a dozen
average homes to keep ice forming on
it in the winter.

ALLEN BRADLEY
RESISTORS \m

" WHOLESALERS CORP.

odic

Write for Bulletin T11

RES,STOR 71 MURRAY ST., NEW YORK 7, N.Y.

te detiverY.

5%—10%
aW., TW., 2W.

TEL.: WORTH 2-7862
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Classiiied Section

Electronic Engineering Handbook

By Ralph R. Batcher, E.E. and William Moulic \

Written and published as a day-in day-
out working tool for engineers inter-
ested in electronic applications in the
industrial and communication fields.
Edited by Ralph R. Batcher and William
Moulic, this book contoins the writings
of the foremost men in the porticular
phases of electronics covered by the
book. Yet its messages ore presented in
a manner easily understood by any en-
gineer with a bosic knowledge of elec-
trical principles.

From fundamentals the book proceeds
logically through detailed discussions,
covers every important circuil and es-
sentiol opplication,

We could reprint many words of praise
from owners of this book, but we prefer
thot you come Yo your own considered
apinion of its value. Therefore we want
to send you a copy for yaur five day
free inspection.

Read This List of Contents!

Vacuum Tube Fundamentals

Electronic Principles

Principles of Diodes

Principles of Multi-Element Over 200
Tubes

Principles of Photo-efectric Tubes

Cathode Ray Tubes

Special Purpose Tubes

Moieriols in Tube Construction

Vacuum Tubes as Circuit
Elements

456 pages—

illustrations

Electronic Circuit Fundamentals

Principles of Rectification
Principles of Amplification
Low Frequency Amplifiers

Electron Tube Circuit Applicati
Moo framery Amplifiars ircuit Application

Principles of Oscillators Electronic Applications

Principles of Modulation High Frequency Heating
Principles of Detection Industrial Sound Systems
Cathode Ray Oscitlographs

Relaxation Oscillotors Vacyum Tube Data

Photo-electric Circuits Electronic Tube Data and Tobles

CALDWELL-CLEMENTS, INC.
480 Lexington Ave., New York 17, N. Y.

Send book. 1 not satisfied, | will return bock to you within five days. Otherwise
will remit payment.

77 ELECTRONIC ENGINEERING HANDBOOK $4.50

Address

)
]
|
[
|
]
j
{ NI
I
|
]
i
|
)
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MERCURY CONTACT RELAYS

WESTERN ELECTRIC TYPE D-168479
Glass sealed. mercury-wetted con-
tact switches surrounded by oper-
ating coils and encased in metal
housings mounted on an octal
tube bhase.

Typical Applications:

® High speed keying ® Tabu-
lating @' Sorting and computing
machines @ Relay Amplifiers
& Vibrator Power Supplies
@ Servo-mechanisms.

Characieristics:

L] ngh speed of operuhon # Constant op-

erating chaoracteristics @ Freedom from

chatter ® High current capocity & Long,

trouble-free service.

SPDT Contacts. 2 ¢oils at 700 ohms & 3300

ohms. Operating current with coils in serles

6.6 ma. Release curtent 52 ma. Operated

under specified conditions, relay has alllfe

expectancy of 1000 hours at 60 operations

per second.

Brand new surplus—Priced at

o fraction of Government cost  $4.75
Send for 4 p. Technical data.

Linear Sawtooth Potentiomseter

W.E, No, KS 15138
The d-¢ potentiometer consists
of a closed type die-cast alumi~
num alloy frame consisting of
s continuous resistance winding
to which electric power is sup-
. plied through two fixed taps
180 degrees apart., Two rotating
brushes (180 degrees apart and
hearing on the resistance wind-
ing) and two take-off brushes
are provided for the output
voltage. Varying the position of
the brushes varies the output voltage in accord-
ance with a linear sawtooth wave. The potentio-
meter is excited with 24-yolt direet current, is
arranged for panel or bracket mounting, 18 ap-
prosimately 3-11/16 inches in diameter. 3 inches
deep, 434 inches long, and has an approximsts
weight of one poiund. External connections are
made through a standard AN type connector.

Brand New $5.75

ELECTRONICRAFT

5 WAVERLY PLACE TU-KAHOE 7. N. Y,
PHONE: TUCKAHOE 3-0044

RADAR — 50NAR
MICROWAVE EQUIPMENT
A SPECIALTY WITH US
MAGNETRONS
Tube Fra. Range Pk. Pwr. Qut Price
23 2820-2860 me. 265 KW. $25.00
2J1-A 9345-9405 mec. 50 KW. $25.00
222 3267-3333 mc. 265 KW. $25.00
2J26 2992-3019 me. 275 KW. $25.00
2J27 2965-2992 mec. 275 KW. $25.00
2J32 2780-2820 mec. 285 KW. $25.00
2137 $45.00
2J38 Pkg. 3249-3263 mc. 5Kw, $35.00
2139 Pkg. 3267-3333 me. 87 KW, $35.00
2340 9305-9325 me, 10 KW, $65.00
2J49 9000-9160 mc. 58 KW. $85.00
2J34 $55.00
2J61 3000-3100 mc. 35 KW. $65.00
2162 2914-3070 mc. 35KW. $65.00
3131 24,000 me. 50 KW, $55.00
5J30 $39.50
714AY $25.00
718DY $25.00
720BY 2800 mc. 100 KW. $50.00
720CY $50.00
725-A 9345-9405 mc. 50 KW $25.00
730-A 9345-9405 me. 50 K $25.00
728 AY, BY, CY DY, EY, FY, GY $£0.00
700 A, B C D $50.00
706 AY 8Y, DY, EY, FY, GY $50.00
Klystrons, '723A/B '$12. 50 7078 $20.00
W/Cavity

417A $25.00 2K41 $65.00

MAGNETRON MAGNEYS
Gauss Pole Diom. SDGclng Price
4850 3 in. 3 in. $72.50
5200 21/3Zin. % in, $17.50
1800 1% in. 15/16 in. $12.50
1860 1% in. 192 in. $14.50
Electromagnets for magnetrons ,...$24.50 eo.

TUNABLE PKGD. “"CW’* MAGNETRONS
QK 61 2975.3200 mc. QK 62 3150-3375 mc,
QK 60 2800-3025mc. QK 59 2675-2900 mc.
New, Guoranteed ............... Each $65.00
IF YOU DON'T SEE IT WRITE FOR IT
Write for Fiyers on Equipment Needed.
Send M.0. or CHK. Mdse. Guartd, Shag. Charges
Send €.0.0.  Price £.0.B, R.Y.L.

COMMUNICATIONS EQUIPMENT CO.
131-T-11 Lliberty St. New York City 7, N, Y.
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| Complete

® . BULLETINS

Potentiometers 1

l A new hulletin has teen veleused which l \
Aescribes in congiderable detail the TIC line Y
af 2-inp gl precision linear and wpon-linear

potenticmeters, Information is also included
¢sign of non-linear pofentiometers |
WwWill be of assistance to equipment de-
signers wWho ais Yacsl with the problem ol
finding an cconomical solulion to their non-
linear potentiomeler regqnircinents, Write to f
Technology Instvument Carp,. 1058 Main St., | Or
Waltham 54, Mass. (Meution T-T)

Relays ! television

Catalog D-20A has just been issued by Ward | .
Leonard It} ric Co., Mount V\ernon, N. Y., plctllre

EVERYTHlNG YOU WANT IN iMusirating .nnf describing  varions (yvpes ol

relayg, and giving contact rating coil speci-

“STABILIZED" CRYSTALS o WA RS WD S TR | yules

| Delplul latic on anil IO unils.  (Nention

‘ T-T)
High quality—quick delivery—modest cost! Plugs and Switches ‘
Jacks., plugs, and switches are featured in

All three ore yours when you vse Jomes

Knights Co. ’’Stabilized’’ crystals.

S49, just released by Switcheraft,
0 Nurth IMalsted St., Chicago 22,

§ as well as photo and de-
Whether you wish standard CfYS1°|5, or Ltuiled descriptions are inchinded. (Mention

crystals  built to your exoct specifications, =
The James Knights Co. is equipped to sup- | Electronic Flash Lamps ’
I | Amglo elecironic flash lamps are the suh-
ply yau promptly. jects of a new bulletin issued Ly (he Amelo
A special production system is main- Corp., 4234 Lincaln Ave, C go_ L8." Xl
. Price informution rfor industrial aceounts and |
tained to effect greater savings for you on educutivnal institnlions is included. (Mention
T

short run jobs.

The James Knights Co. fabricates a com-

lete line of “Stabilized” crystals to meet
P Y

STATEMENT OF THE OWNERSHIP, MANAGEMENT, Three

every need—precisian made by the most CIRCULAYION, ETC., REQUIRED BY THE ACT

modern methods and equipment. OF CONGRESS OF AUGUST 24, 1912, AS .
. . AMENDED BY THE ACTS OF MARCH 3, 1933, pll]Hr
Whenever you think of crystals, think of AND JULY 2. 1946. {
e ™ " 0 OF TELE-TECH, nublished monthly at Orange, iy . -
JX "Stabilized" crystols. They're your best o Dot T 1.‘):10_” biished monthly range, Conn,, | construction

bet—your best buy!

1. The names and addresses of the publisher. editor,
editor, and business manager are: Publisher,
® M Clements, Rumson. N J0 Editor,  (Orestes  H.
Pabwell  Citraek Road  apd Rible St., Cos  Cob,
Cann. - Assoclate Bditor, Bo I Oshahr, 206 Eighth
Mo Brooklyn 150 NOY. Business Mawager, M. H.
Newton, 383 W, 215th St New Yok, N

2. The owner is: (If owned Dy o corporation. its
vame angd address must be stated and alse immediate)y
A tube research lob- (le'_x-mul«r the names and  addeesses  of  stockholders
oratory needed a 19 owningor ‘vlnlvim;_on\- per cent or muore r_)l' tutal
ke crystal fo vse as o amount af” steck. IF uot m\|.n-(l. '.J_\' a eorporation, the
tondard. The Jomes wimes il addidrosses of e Individusl owners must be
i(oir:;h(:: .Ccmpacmy de wiven, IF owned by oo partnership, ar other unineorpo-
\n 2 . ) raled firm ile name ard address. as well as thozse of H
I'Ve"Ed.O“é in a hurry. vael indisiduad menther. must be given.)  Caldwell- Write for sample
A partially c:ssen:\b'ed Clement=. Tue.. IS0 Lesingion Avenne, New York 17, HOYdU electron guns,
H18T hermetically NooY M Chements. 00 U0 Caldwell, Chartes A,

sealed wnit an 79] :C sei Trostees. 180 Lexington  Ave., Y. C | run your own tests,
is shown at the left. Mo Clements, Teastee, Rumson, N, I 0. H. Caldwell,

The James Knights Trustee, Catroek R and Bible St Cosz Cob, Conn. and learn V.IT‘Y we are
Company does many Charles Ao PPerersen, Trostee, 474 Senator  S8t., able to say, There are

kinds of special work { Trooklm, NOY no better guns made!"
for exacting customers S0 The known bondhalders, morteagor, and  ofher I di deli
every day, security  hobders owning ar helding 1 per cent or mrediate elivery pos-
more of fotal amoind of bonds. mortazes, or other bl
- fof el 4 sibie.
seenrities are: (If there are nol any, so state.) None.
| . e
! 4. Par hs 2 and I include. in cases where the | We also manufacture precision
staek ar seeurity holder appears upon the books . 1
al the cumpiny as trustee or in any other  fduciary electronic components for all

relatlon, the name of the persan or corporation for .

whom such trostee §s acting; also the .cllulv‘nwnrs in rCIle, erOl’, TV’ x-ray, and
1 the two paragraphs show he afiant’s full knowledge

and  helief as to the cireumstanees and  conditions
| wmter which stackhelders and s~curity holders why do

not appedr upon the books of the vompany as trusiees,

hold stoek and seenrities in o capacity  other 1han

that of w hona fide ewner,

special-purpose tubes, New and
rebuilt gloss machinery for tele-

vision radio, and lamp making.

5. The wverage number of eopivs of cacli issue of
this poblivation sold or disteibutel, through the mails
or otherwise, to paid subseribers during thie 12 monlhs

preceding  date shown above was:  (This  information

is required from daily, weckly, semiweekly, and tri-

weekly newspapers only.) | o

{signed) Qresfes 1. Caldwell

Sworn (o and subseribol boetore me this 28th day of
sererher, 1004, A l w JE

Belle M. [hillips [ PI- INHE D NE R Y
Notary Fublic New Yerk and Wesfehester County

(My commission expires Mareh 30, 1930.)

| TELE-TECH <+ November, 1949
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g\\\m BETTER ELECTRONIC EQUIPMENT
4 STANDARDIZED

READY-
TO-USE
CABINETS

CHASSIS

Pm-Mefol‘
Equipment
Is preferred by
Service Men,
Amoteurs, and ',
Manufacturers
because they’re
adaptable, easy-
fo-assemble, eco-
nomical. Beautifully
designed, ruggedly
constructed by spe-
cialists. Famous for
quality ond economy,

Write for Catalog.

PAR-METAL

PRODUCTS CORPORATION
32-62—494h 5T. LONG ISLAND CITY 3, N. Y.
Export Dept.: Rocke International Corp
13 East 40 Street, New York 16

ELECTRON TUBE
MACHINERY OF
ALL TYPES
STANDARD
AND SPECIAL

DESIGN

Q3

We specialize in Equipment and
Methods for the Manufacture of

RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS
INCANDESCENT LAMPS
NEON TUBES

PHOTO CELLS

X-RAY TUBES

SLASS PRODUCTS

Production or
Laboratory Basis

Manufacturers  contemplating
New Plants or Plant Changes
are invited to consult with us

KAHLE

ENGINEERING COMPANY

1313 SEVENTH STREEY
NORTH BERGEN., NEW JERSEY, U. S, A.
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Advertisers November 1949

Aerovox Covp. ... ... ... . ... 20
Altied Radio Corp. .. ... 58
Anaconda Wire & Cable Co. .. ... . ......... 9
AStatic COrp. oo v i . 58
Automatic Electric Sales Corp. .............. 53
Bell Telephone Lahoratories ..., ........... 21
Calgwell-Clements, JInc. ... .............. 65
Cleveland Container Co. . ........ 18
Commercial Plastics Co.  ................... 60
Communications Equipment Co. . .......... . 65
Cornish Wire Co., e, . ... ... ... .. .. 6
DuMont Lahoratacies, lnc., Allen B ... ....... 7,19
Eitel-McCullough, nc. ... v ot 22
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Electronics Research Publishing Co., Inc. . 59
General Electric Co.
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cannot guarantec against the possibility of an oc-
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this ingdex.
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Down-to-earth course
trains your personnel
to apply them in
your plant

To get the most out of electronic
equipment, your personnel must
thoroughly understand its funda-
mentals, advantages, and limita-
tions. To help you with this train-
ing problem, General Electric
has prepaved a complete, easy-
to-take visual course in indus-
trial electronics.

Here's what the G-E electronics
training course offers—

1. A 146-page instructor’s manval,
designed to give your emplovees a
practical understanding of the fun-
damentals of electronics...tell them
how thev’re applied in modern in-
dustry. It enables a member of your
organization to conduct the 12-les-
son course.

2. Twelve Slidefilm Lessons each with
its own record. The lessons arve
phrased in non-technical language
.devoted Lo specifie applications.
3. Twelve Review Booklets, illustrated,
for reference and home study.
Free inspection offer —
Once you've seen the scope of this
fact-packed course, we know you’ll
be convinced it will pay off for you.
So, examine the instructor’s manual

without obligation. After you've seen
it.vou will want to order the complete
course which
only $120.00.

is offered at cost...

TO BUSINESS
MANAGEMENT

Attach
to your

business
letterhead

General Eleciric Co.

Section WWé684-5
Schenectady 5, N. Y.

Please send me a sample copy of the G-E
Industrial Electronics Training Course Man-
val (GES-3330) without cost or obligation.

Nome — Title— — —
Compony...

Street__

City

U |

GENERAL () ELECTRIC
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MWERLS RADIO-ELECTRONIC components by the Thovusands
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¢ Y.} WAL CUTLER IAMMER u YZE-RQ22 gy 4
2 BLACK BAKELITE wum:n 8A-281 ‘ R vetal
H VETAL SICNAL CORPS =150
v BLACK BAXELITE 09 FOR T-17 ®IKE
h (I! lNBl LX%00 MAN SRS 0 £ VIS N
& RIACK BAKCLITE SIGNAL CORPS 9w-141-G SWIT(H ETTE Tive Aoaen Ll TrCATton i
) CHINTOC 1i-30 S
¥ 2 SCRFW TERWINALS Ca 070010783 FND
: /18 CR1070C 10 FAD
1 12 CRIDTOC I SIDE
v P CRUMIOKC 10 EIDE
v 174 t'\nm»cxu-aa L0n END
v 174 CH1 1=N.0. 1-n.C. END
. CHR: ("\]nﬂil" SPOT D
= BN [%3 RLACK BARELITE ASSEMBLY OF 3 SWITCHETTES -89 CRIQ7OC 123~ 14 ST END
- GREEN ENAMELID WITH 3 CONDUCTOR CABLE .38 CRI0TOC124- V0 SPOT $TB
- ETAL SIM{LAR TO WICRO SWITCH .89 CR1070C 126-C1 1-5.0.7 1-%.C, €

< TRANSMITTING
rRECEIVING
+INDUSTRIAL

+SPECIAL PURPOSE

IMMEDIATE DELIVERY

KES Ot GENERAL_OFSCRIPTION PRICE tohads tay Wby, vohage regulaters, ranimsing nl " pil
700 Meter tyor. p,,(,,,o,, 118 AT LOWEST PRICES IN 206 AashgM buibs. Theve arp deand nemr. 1waderd make tvhas. Grder anevgh for bytere e mveds
oM. duv) noate ke Yan OUR HISTORY Shoctty b Bt <8 w thravgh yave lncal pans ndser
L] 1.18
< Type H. Tmex type duzhing. .9 30.45 65 . 255 Lan
4 0.94 435 10 55 220
B 094 ‘65 - 285 50
ie 0.94 B0 65 n50 .55
50 Type K., fock type bushine. 0.94 80 55 1.95 -5
%0 Typr H. tock type bushing. 0.54 85 65 NT- 1c1 85 .55
s Type JI. 054 88 40 o188 -0
100 hrcl-'l AN )155-2%-100 0.96 65 60 e 35
100 Tyoe .98 5 85 (¥ Ao
34 Toe " 0.96 85 65 5.95 B
125 Tyoe H 0.96 1.0 %y 175 w3
100 Trve M 0.98 95 85 25 B
140 Cockprt lamp type. 008 35 85 LI K-
tes Cockpit laap type. 5,28 as T3 D8 1
130 0.9e 55 5 BS &S
178 Tyee H. 0.986 11.45 s 85 35
323 Type KI5 o 98 9.85 65 19.95 %
1241 .50 8.45 A0 7.45 B3
100 0.96 L teas .as 1.55 .35
200 Type D. 6.96 9.95 25 19,98 . 256
3850 Type K23. ©. 76 14.85 .65 2.15 . 425
RET] Type H. a9k 19.95 Rl n.s L3S
su Tyve R 1.10 13.85 A0 11.50 ..1.50
10u Type 433AC. Lincer, 10 12.95 60 1T.59 .10
r} Aircratt . AN.1185.50.% FIETY 1895 10 258 45
50 Type O3A-Aircratt Encloved. 1,08 &5 a0 . 338 w“ng 65
o Avrcraft Pover Type. 1.0k B | L TaS 04 A5
138 Type USD. 630 Amgsl 110 Do L2328 m 0% . a5
Acrcratt Type AN S0 2.8 a8 9
:ig Type US0 .577 Amp : }u 2.95 1.40 9.95 m:oN auus FOR
200 A Teratt Type AN-2185.50.700 HES 1.15 2.85 [ 9% D10 USE
700 o iie LNk .l 2.55 0.06
100 11 E . il 4.85 3
ot 1 Loar L. 2.68
5 166 .88 & 19.50 06
H 1,68 X n% 2
108 s L% s 215 2
10 108 A 158 06
% 2.3 L w s
H 1.8 17.85 a5 PMLoT
150 1.75 .98 35 Marhs Mo, pria
369-122 2130 .9 % <! = i n‘:;:
BL ARE (1STING ABOYE OUR MOST PQPULAR WIRL WOUND HETER CCNTROLS ARO RKEOSTATS PRODUCED BY LEADiNG |§'3§ i'? s H
MANUF KCTURERS SUCH AS GHMITE,WARD LEORARD,CLAROSTAT,ETC. PLEASE WIRE GR WRYTE FOR QUANTITY 01SCOUNTS, L k4
%0 %0
kS 55
%0 Y
ADJYSTABLE WIRE WQUNO RESiSTORS ‘80 s
95 L aes
(::: T PRICE OMNS PRICE 65 J.B5
b ¥IR. EACH £ narTs a5 %
7 _!'bi - 15¢ 7% 20. LTS 40
2. 20 [ 19¢ 109 10, 375 10
118 150. Utah 55¢ Lo as. 80 .65
3. 10. - 13 300, 10 JIe 3.25
3 100, . Sue 225 50 50 9.95 B
10. 25. allory 22¢ 360 20 . 50 A5 »
10. 7c. 19¢ 750 28, Uten 90 £
1. 20, Kallory 12 2500 100 Lectionm 80 55
is. 33 oL o - 8 z
0. 200, HA o 5 Cisrostur B0 VT27 Enghsnl] 28 105 DISCOUNT DR ORDERS OF S100.00 OR OVER
5. 50. e 7590 S0 -
50 0 i5¢ 75M. s0. -
o 10 CI-lnul-l 19¢ o 20. Ok=ite

Biond aow, complers catalent for Munvlac-
horss, Bt utoey nd Amptases ave ready.
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#rom \his ad.

SALES, INC.

Manulacturers: We comy Thousands of slecionic parts in 1lock.
Send us your requarts for quaraiian.

320 N. LA SALLE ST, DEPT. T, CHICAGO 10, ILL.

£8 TELE-TECH <+ November, 1949
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Over 200 Manufacturers Use

Q:o.} ———
vV — —
(&v@%\ o

"“’comﬁbpsurs

N\
\

\
and Praise Hi-Q Quality and Service

® Call the role of the electronic
industry and practically every name

you call will be a user of HI-Q Com-
ponents. Ask them their opinion of

HI-Q. They will point to a succession
of repeat orders as proof of their com-
plete satisfaction with HI-Q quality,
dependability and service.

You are invited to take advantage

of HI-Q’s vast experience in the

7 M 1 tq-
des elopment and pr oduction of cera // Admiral Model 20A1 Television Chassis uses
mic capacitors, trimmers, wire-wound P numerous Hi-Q Components to contribute
u i to its dependable performance and long life.

resistors and choke coils. Our engi-
neering staff is at your service when-
ever and as often as you see fit to call
on it. Please feel free to wire, write or
phone at any time you have a problem

which we might help solve.
to finishad
Erance,

JOBBERS —ADDRESS: ROOM 1332 R e R Sl RS

£ pe!forl{]uncp

101 Park Ave., New York, N. Y. : make. b & smallast pic
YaUr prodiey;. Possible po T ALUE Compsme
N cosly #Ving factore whic:!sn:ln )

< inere
€ ¥oUr progy;. educe

FRANKLINVILLE, N. Y,

Plants: Franklinville, N. Y.— Jessup, Pa.— Myrtle Beach, S. C.
Sales Offices: New Yark, Philadelphia, Detroit, Chicaga, Los Angeles

T N S(crrical, Reactance Qg
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RCA PREFERRED ;
Miniature Types are s o
OSCIllATORS & MIX

own n italics

AMPLIFIERS.

-TYPE RECEIVING TUBES

——
I
oureur KINESCOPES
With AMPLIFIERS
Diode
_/-—/,_//
ws 354 3V4
6AQS 5TP4
6BGo-C /'JPA“
[ 108l
e 121P4
bboo.cc",l 16AP4
svo-
35CS
50C3 L -

e L_’__ Pentodes
Triodes —T
RECTIFIERS CONVERTERS /—,_____1—-;‘?‘ Sharp R‘"“’:
and r} Cuto
. Cuto
DIODE ingle | Twin Diodes —’:/_’/
CTORS Sing |
DETE ]
| 1w 4
RS SAGS 8BAS
1/8016 sca | 698 6:8: saus | o8I0
183-G 6847 65C7 ¢ 6517
SU‘-G‘ oBEG 6SN7-GT 6BF6
5v3-G
GALS
Ad
ow4-GT 12ave | 12408 128
6X4
12A15
I5W4 P ——
nzz3

* Projection Type

The new RCA List of Preferred Receiving Tube Types fulfills the

uedfor engineering requrvements for future receiver desigus.

Most likely to succeed...
RCA preferred tube types for AM, FM, and TV receiver designs

HETHER I1T'S GLASS, metal or miniature—

RCA preferred receiving tube types will serve
your major requirements for a long time to come . ..
and RCA preferred types are the tubes you can bank
on for your future designs.

These RCA receiving tube types are especially
recommended because their widespread application
permits production to be concentrated on fewer
types. Longer manufacturing runs reduce costs—lead

ELECTRON TURBES

1o improved quality and greater uniformity. These
benefits are shared by you and your customers.

RCA Application Engineers are ready to suggest the
best preferred tube types for your receiver design
requirements. Just contact our nearest regional office
—or write RCA, Commercial Engineering, Section
57KR. Harrison, New Jersey.

The Fountainheud of Modern Tube Development is RCA

RADIO CORPORATION of AMERICA

HARRISON. N. J.

www americanradiohistorv com
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