 FIFTEEN “NO-DRAG" ANTENNAS
" OM_ 4-ENGINE TRANSPORT |

See Page 1
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@ The engineering laboratory is the alert guardian
of Hi-Q quality. No component can be put into
production until it has proven that it meets Hi=-Q’s
exacting standards to the complete satisfaction of
these technicians. It is their further responsibility
to see that standards are rigidly maintained during
production runs. In addition, Hi-Q engineers are
always available to work with your engineers in the
development of components to meet your specific
needs. Feel free to call on them whenever and as
often as you see fit,

Don’t miss the brand new Hi~Q Datalog. If you
haven’t received your copy, write to-day.

JOBBERS — ADDRESS: 740 Bellevilie Ave., New Bedford, Mass.
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Edited for the 15,000 top influen-
tinl engineers in the Tele-communi-
cotions industry TELE-TECH each
month brings clearly written, com-
poct, and aufhoritotive arlicles and
summaries of the latest fechnological
developments fo the busy execufive.
Aside from its engineering arficles
dealing with manufocture and oper-
ation of new communications equip-
mant, TELE-TECH is widely recognized
for comprehensive analyses and
statistical surveys of trends in the
industry. Ifs fimely reports and
interpretations of governmental ac-
tivity with regard to regulafion, pur-
chasing, research, and development
are sough! by the leoders in the
many engineering fields fisted balow

Manufacturing

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

Research; design end produciion of
special types
TUBES, AMPLIFIERS, OSCILLATORS,
RECTIFIERS, TIMERS, COLNTERS,
ETC. FOR
LABORATORY = INDUSTRIAL USE
ATOMIC CONTROL

Operation

Installation, operafion end main-
tenance of telecommunications
equipment in the flalds of

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

EDECTECGH

Formerly ELECTRONIC INDUSTRIES

TELEVISION e TELECOMMUNICATIONS * RADIO

MAY, 1950

COVER: THE AVERAGE USAF C-54 has as many as fifteen vital external antennas
which increase the drag to such an extent that several hundred horse power are
required to overcome it. Recently the Air Material Command of the USAF
streamlined the aircraft by flushing mounting some antennas and shunt exciting
parts of the airframe utilizing them in lieu of other external antennas. By
courtesy of Delta Airlines, Atlanta Ga., we have used a photograph of one of
their DC-4’s (civil version of C-54) on the front cover to indicate the new

locations of these fifteen antennas.

RCA COLOR KINESCOPE DEMONSTRATED .................c.ccivuun.
Unique success achieved by RCA scientists in developing
and operating single and multi-gun color television tubes

HOW THE CAA FLIGHT TESTS YOR RANGES ........... Arthur E. Jenks
Modern VHF omnirange installations require precise atten-
tion to terrain features during siting and test operations

MAGNETIC SOUND ON 8mm FILM .............c.c00.... Marvin Camras
New approach to old problem of how to put sound on sub-
standard film also points up the latest thinking in 35mm field

WATER VAPOR LUBRICATES MOTOR BRUSHES .............c.. 0.0
NOISE GENERATORS AND MEASURING TECHNICS—PART I .. I. J. Melman
Discussion on measurements of inherent noise factor which
limits sensitivity of receivers for communication purposes

CUE FOR BROADCASTERS

ADVANTAGES OF TOROIDAL TRANSFORMERS IN COMMUNICATION
ENGINEERING ... ... ... i ie it inranen Horatic W. Lamson

Test data shows superiority of “*doughnut” cored units over
conventional shell types with respect to astaticism

NEW INDICATOR ION TRAP FOR TV TUBES ................ C. S. Szegho
Luminescent coating on the aperture disc of CR-tube gun
assembly fluoresces on misalignment of the ion trap magnet

YOR SIGNAL GENERATOR .................. .00t John H. Battison
Modern navigation equipinent requires test apparatus which
basically small transmitter using unusual modulation systems

“BISIGNAL” TRANSMISSION FOR FM STATIONS

FOR MANUFACTURERS—New Methods, Materials and Machines

DAYTON IRE CONFERENCE

DEPARTMENTS:
Tele-Tips .............. 4 New Equipment ........ 46
Editorvial .............. 17 News ................ 52
Radarscope . ........... 18 Personnel ............. 54
Washington News Letter .. 44 Bulletinsg . ............. 66

20

22

25

27

238

30

32

35

37

TELE-TECH’s Report on NEW EQUIPMENT, COMPONENTS, and INSTRUMENTS

Publishers alss of RADIO & TELEVISION RETAILING

www americanradiohistorv com

CALDWELL-CLEMENTS, INC., Publication, Office, Orange, Conn., Ediforial &
Executive Offices 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9-7880
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JLLINOIS
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EEQTEGH

TELEVISION » TELECOMMUNICATIONS ¢ RADIO

Formerly ELECTRONIC [INDUSTRIES

O. H. CALDWELL M. CLEMENTS
Editorial Director Publisher

BERNARD F. OSBAHR JOHN H. BATTISON
Associate Editor Associate Edifor

H. D. WULFORST CHARLES DREYER
Assistant Editor Art Director

RALPH R. BATCHER
Consulting Edifor

WASHINGTON, D. C.

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

CIRCULATION
B. V. SPINETTA, Circulotion Director
M. GROENING
Subscriptions, Llist Compilation

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

S. M. GASKINS, Western Manager
JOHN ROMANCHAK, Disirict Manager
201 N. Wells 5t., Chicage 6, 1.
Telephone RAndolph 6-9225

W. W. SWIGERT,

Credit Manager
N. McALLISTER, Director Reader Service
M. E. SCHNEIDER, Production Supervisor

M. TEMMEL, Editorial Secrefary

Tele-Tech®, May 1950, Vol. 9, No. 5.
40 cents a copy. Published Monthly by
Caldwell-Clements, lnc. Publication office,
Orange, Conn, Editorial, Advertising ond
Executive QOffices, 480 Lexington Ave., New
York 17, N. Y. ‘M. Clements, President;
Orestes. H. Caldwell, Treasurer. Subscrip-
tion rates: United States and Possessions,
$3.00 for one year, $5.00 far two years.
Canada, $4.00 for one year, $6.00 for two
years. All other countries, $5.00 for one
year, $7.00 for two years. Please give
title, position and company connection
when subscribing. Entered as second class
matter June 9, 1947 at the post office ot
Orange, Conn., under the act of March 3,
1879. Copyright by Caldwell-Clements,
Inc., 1950. Printed in U. S. A. *Reg.
U. $. Pat. Off.

TELE-TECH + May. 1950
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MANUFACTURERS DISTRIBUTORS REPRESENTATIVES

"Wy PARTS SHOW|
In ROOMS 661A-662A

STEVENS HOTEL, CHICAGO

New: PROJECTION UNIT

Now you can have real projection on a special
2" x 3’ screen at approximately half the lowest
previous price. Here’s areal advance—a siniple,
proved new method that makes low cost pro-
jection a reality.

Get your share of projection profits. See this
new unit in rooms 661A - 662A-RMA Show,

3 ROTARY BUILT-IN ANTENNAS

Selective Directivity without Mechanical Rotation

19 leading TV manufacturers made Square
Root the greatest producer of built-in antennas
in the world. See the newest models and you,
too, will profit with the finest in electronic

rotation. Contol st
QUAD-LOOP
List Price $ 27. 5 o

DI-LOOP
List Price $12.50

AND MORE

WIND-O-LOOP it |
List Price 8 .50
A complete line of outside antennas at prices =
that challenge the industry. No other manufac-
turer offers all the advantages of a mechani-
cally rotated antenna at the low cost of the

FOR YOUR PROFIT

@

fixed type. See the Quad-Loop in action in
rooms 661 A—662A, at the RMA Show.

ELECTRONIC AND
MECHANICAL PRODUCTS
MANUFACTURING CORP,

901 NEPPERHAN AVE., YONKERS 3, N. Y,
TELEPHONES: YONKERS 5-1476. N. Y. C.— LORRAINE 2-9565

TELE.TECH + May, 1950

www americanradiohistorv com


www.americanradiohistory.com

% avom o

GLOBEEG |

Nof be"ng an e

Xtruded plastic

., g

*/NOFLAME-COR"’

the TELEVISION hookup wire

CENTIGREDE

Proven BEST, and specified regularly, by leading manufacturers -
of television, F-M, quality radio and all exacting electronic
equipment. For maximum output and minimum rejects. Available
in all sizes, solid ond stranded. Over 200 color combinations.

APPROYED BY
UNDERWRITERS
LABORATORIES AT

600...

PRODUCTION ENGINEERS: Specify ‘‘NOFLAME-COR"
for absolute uniformity of diemeter, permitting
- clean stripping ©of insulation without damage

to the copper conductor... ; e

RUBBER
PLASTIC

“NOFLAME-COR

80°

90

* High Insulation Resistance

* Flame Resistant

* Heat Resistant * Facilitates Positive Soldering

* High Dielectric * Easy Stripping

* Also unaffected by the heat of impregnation —
therefore, ideal for coil and transformer leads

COMPLETE DATA AND SAMPLES O REQUEST
“made by engineers for engineers”

CORNISH WIRE COMPANY, inc.

1237 Public Ledger Bldg.,
15 Park Row, New York 7, K. Y. philodelphin &

605 North Michigan Avenue,
Chicago 11

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

www americanradiohistorv com

TELE-TIPS

e

DR. ALFRED N. GOLDSMITH,
veteran consulting engineer, is given
credit for the initial underlying color-
TV suggestion which RCA Labora-
tory teams developed into the present

i RCA color tubes. Tribute of acknowl-

| edgment was paid to Dr. Goldsmith

by his Princeton Lab. associates dur-
ing one of the early Washington
demonstrations.

TWO TEAMS of RCA engineers
were assigned the problems of de-
veloping the one-gun and three-gun
color-tubes respectively. These two
teams were given every facility, but
were completely separated from each
other so that each group would be
free to work wholly independently
and come up with its own ideas.

UHF—At Yale, Amherst, National
Bureau of Standards, and elsewhere,
superconductivity at microwave fre-
quencies is being studied. The be-
havior of conductors at low tempera-

| tures for these frequencies, it has

been found, is intermediate to that for
direct current on one hand and in-
frared radiation on the other, This
means that metals loose only a por-
tion of their resistance at low tem-
peratures for microwaves. An inter-
esting field of research for labs having
available low-temperature equip-
ment!

CAVEAT EMPTOR!'—A manufac-
turer of Tiffany quality audio trans-
formers expresses concern over the
variances in electrical characteristics

. of comparable transformers made by

various competitive manufacturers,
both domestic and foreign. It appears
that the measured values of some of
the very elemental parameters, such
as primary inductance, leakage in-
ductance, and frequency response, do
not always conform with those listed
in the published literature. In some
of the units measured, variations of
as much as 2 to 1 were found!

MORE EVIDENCE—Further blast-
ing the preposterous claim that “Back
in 1930 McGraw-Hill coined the
word electronics (See November, 1949
issue of Electronics, Page 63), Dr.
E. F. W. Alexanderson, GE’s famous
pioneer radio and television inventor,
and designer of the historic Alex-
anderson alternators, writes us from
Schenectady—“1 am sure we used the
word electronics much earlier than
1930”.

TELE-TECH <+ May. 1950
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HERE’S WHY. Type TA-5C removes 60-cycle hum and
other low-frequency disturbances from the video signal
—and suppresses switching transients. It reduces high-
frequency noise components substantially—and cleans up
the blanking pulses. It will restore the sync—or reduce it
as required. It will maintain constant sync level—or
amplify this level to any value up to 50 per cent. It makes

Check the performance of the TA-5C . . . and compare!

Characteristic RCA, TA-5C STAB AMP “"A™ STAB AMP “B*
Fidelily Response Uniferm 1o 7 Mc Uniform to 5 Mc Uniform to 5.5 Mc
Signal Gai 25 db; works down 20 db; works down 20 db; works down
9 " to 0.15v input to 0.2v input to 0.2v input
Sync Gain Up to 509, Up fo 40% Up to 40
Volioge Outpul 3v across 2.5v ocross Iv ocross
ge tuip 37.5 ohms 37.5 ohims 75 ohms
Seporote Sync Yes No Mo
Output
Comp!ete_ Synt Yes No No
Stripping
Clean Outpet Signol Yes No No
No. of Tubes 19 24 7
No. of Controls 4 7 4

TELE - TECH

May, 1950

... best in the business!

it easy to extract a pure video signal from the composite
signal—and provides video gains as high as 25 db.

With this stabilizing amplifier you can switch between
remote (composite) signal and local video signals. You
can adjust video gain control without disturbing the sync.
You can control gain, sync level, and sync clipping re-
neotely—by means of external controls provided for the
purpose. And with the TA-5C, separate output monitor-
ing is independent of line characteristics.

For highest fidelity of video signal, cleanest output, and
highest sync gain, nothing beats the TA-5C. Call your
RCA Broadcast Sales Engineer for details. Or write
Dept. 87-E, RCA Engineering Products, Camden, N. J.

Cleanest output signal

Highest signal fidelity

RCA TA-5C

|

Manufacturer

RCA TA-5C OTHER MAKES

t.)
>
~ [y AR

5 55
FREQUENCY RESPONSE (Mc.)

OUTPUT QUALITY
AND SYNC GAIN

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARYMENT, CAMDEN N.J.

In Canada: RC A VICTOR Company Limited, Monireal

www americanradiohistorv com
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WEBSTER ELECTRIC

Quality Cartridge »o-= A

® No Installation Problem
® No Servicing Problem
® Positive Tracking at all Speeds

Furnished
with complete

for mounting
in tone arms.

Fits All »Stundard Tone Arms

Plays 3372 and 45 RPM or 78 RPM Records

Webster Eleetric Cartridge Model A is a versatile,
miniature-size cartridge which is furnished complete
with brackets permitting its use in ncarly every record
changer tone arn on the market today. Designed to
play 3324 and 45 RPM or 78 RPM records, it tracks
at only 7 grams. Its extremely light weight simplifies
counter-balancing problems. Its small size and simpli-
fied, foolproo{ mechanism make it the ideal cartridge
for three-speed record changers.

Write us for complete information, prices or samples for tests.

WEBSTER ELECTRIC

Webster Electric Compony, Rocine, Wisconsin @ Established 1909

“"Where Quality [s a Respansibility and Fair Dealing an Obligation”

www americanradiohistorv com

TELE-TIPS (Continued)

TV-SET INCREASE in the 134
most important metropolitan counties
{out of 1,800 counties reached by TV)
will be progressively indicated by
monthly reports of TV-set makers’
shipments, now being undertaken.
Figures by counties will be made
available to local TV stations, as well
as to participating manufacturers.
Counties selected represent 53% of
total U. S. buying power, 80 to 909%
of all TV buying power, and 929%
of all TV sales in U. S.

SONIC SHUT-OFF circuit for
terminating annoying radio advertis~-
ing commercials is described by I
Clyder Cornog in February American
Journal of Physics, page 62. At a
handclap or other sharp sound, a gas
triode triggers a time-delay cirecuit
which cuts oft the loudspeaker for
a pre-set interval!

METAL RECTANGULARS—Ac-
cording to a report from the develop-
ment laboratories of a major TV tube
manufacturer, mass production of
rectangular metal-funneled TV tubes
is now practical. Initial announce-
ments are expected in the next 90
days.

FUSES

: gD rectieon

; %et&Mﬂ@ _

TELE-TECH +« May, 1950
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in the Radio
and Television fields.

Excellent for
Motors, Relays,’

. Transmitters,
Fans, .Controls,
Switches, Bobbins,
and many others.

TELE-TECH +¢ May, 1950

QOF Proven _Performam:é ;

uality. ..Plus Adaptability
CLEVELAND

COSMALITE* AND CLEVELITE* SPIRALLY
LAMINATED PAPER BASE PHENOLIC TUBES

Cosmalite is known for its many years of high
quality performance. Clevelite is the new im-
proved tubing designed to meet more exacting
specifications.

“Cleveland” has an enviable record of service and
dependability. Your orders receive prompt at-
tention. Deliveries are made in time for your
production schedules.

For the best ... *Call Cleveland.”

Samples on request.
*Trade Marks

7.CLEVELAND CONTAINER 4F

6201 BARBERTON AVE, CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES ot Plymouth, Wisc,, Chicago, Detroil, Ogdensburg, N.Y., Jamesburg, N.J.
ABRASIVE DIVISION at Cleveland, Ohie
CANADIAN PLANT: The Cleveland Container, Canada, Li¢ ., Prescot, Ontaria

REPRESENTATIVES

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

NEW ENGLAND E. P, PACK AND ASSOCIATES, 968 FARMINGYON AVE.
WEST HARTFORD, CONN.

www americanradiohistorv com
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“PRE-INSULATED” TERMINALS

(FULLY PROTECTED BY PATENT NO. 2410321)

10 ALl

AtRCRAFT-MARINE PRODUCTS INC.

1300-B N. FOURTH STREET, HARRISBURG, PA. Telephone 4-0101
Sole Canadian Represenlative F Manley & Sons, Ltd , 82 Adelaide Street, E,, Toronlo, Ool Canada

APPLIED TO THE END OF A WIRE"

7
“PRECISION ENGINEERING /‘
L

TELE - TECH

www americanradiohistorv com

May. 1950
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~...And THOMAS Has An Engineering Team

that cooperates to the fullest with television receiver manufacturers
to produce a unit that will more than meet the increased competition.
Buyers discriminate more and more and only the best tube on the market
will sell. Write or phone for full information now. For the finest pic-

‘ture, use the finest tube —THOMAS!

THOMAS ELECTRONICS, Inc.

Passaic, New Jersey

118 Ninth Street

TELE-TECH * May. 1950

www americanradiohistorv com
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Wood preservation
holds down telephone costs

Poles are a substantial part of the plant
that serves your telephone; making them
last longer keeps down repairs and re-
newals that are part of telephone costs.
Se Bell Laboratories have long been ac-
tive in the attack on wood-destroying
fungi, the worst enemies of telephone

poles.

Better, cleaner creosotes and other
preservatives have been developed in
co-operation with the wood-preserving in-
dustry. Research is now being carried
out on greensalt—a new, clean, odorless

10

preservative. Even the products of atomic
energy research have been pressed into
service —radioactive isotopes are used to
measure penetration of fluids into wood.

Treated poles last from three to five
times as long as untreated poles. This
has saved enough timber during the last
quarter century to equal a forest of
25,000,000 trees. More than that, wood
preservation has enabled the use of
cheaper, quickly growing timber instead
of the scarcer varieties.

This and other savings in pole-line

Exploring and Inventing, Devising and Perfecting, for Confinued
Improvements ond Economies in Telephone Service.

www americanradiohistorv com

costs, such as stronger wires which nced
fewer poles, are some of the reasons why
Aunerica’s high-quality telephone service
can be given at so reasonable a cost. It
is one of today’s best bargains.

BELL TELEPHONE

LABORATORIES

TELE-TECH + May, 1950
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ENGINEERS, TECHNICIANS, HOBBYISTS—
Here’s the most complete collection
of Germanium Diode Applications

ever published!

Sylvania’s new handy-sized book, “40 Uses for
Germanium Diodes,” presents for the first time all
the most important applications of germanium di-
odes. 'In it, the engineer and technician will find
time-saving devices and simplified circuits. Hams,
hobbyists and experimenters will find plans for a
host of interesting instruments and gadgets, from
crystalreceivers to voltage and frequency multipliers.

N

RADIO TUBES; TELEVISION
PICTURE TUBES ; ELECTRON-
1€ PRODUCTS; ELECTRONIC
TEST EQUIPMENT; FLUD-
RESCENT LAMPS, FIXTURES,
SIGN TUBING, WIRING OE-
VICES; LIGHT BULBS; PHD-
TOLAMPS ; TELEYISION SETS

TELE - TECH * May. 1950

SYLVANIA
ELECTRIC:

-
a4
ontia

%t ot

& eng
14EDBACYE

st et B0

Here are a few of the 40 applications
explained in this booklet:

Push-pull Crystal Receiver

Crystal Video Detector

Carrier-Operated Inverse Feedback Circuit
Tubeless DC Amplifier

Sensitive Signal Tracer

Simple, clear explanations, plus more than 40 sepa-
rate diagrams, describe germanium diode applica-
tions in receiver and transmitter circuits, instrunent
construction and electronic “gadgets.”

This book is full of new circuit ideas. It will save
you time and money, It costs only $1. Mail the cou-
pon today with your dollar and your copy will be
sent you at once.

" " {1 —— et — — =

Sylvania Electric Prodnets Inc.
Advertising Dept. E-1205

Emporium, Pa.

Please send me “40 Uses for Germaniuem Diodes.,”
Enclosed is $1.00.

Name,

Address
City.

Zone. State

11

www americanradiohistorv com
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To TV manufacturers!

Here’s Another Milestone
in RECTIFIER PROGRESS

by F e del' d Who l-':ioneered the

Selenium Rectifier
for TV Design

450 MA.*
Type 1021
For large consoles

350 MA.F

Type 1023

For large table models " 50 MA-*

and small consoles Type 1010
FEDERAL AYuanounced

its "Blocks of Power”. ..Three New Selenium Rectifiers in Ratings to Cover the
Full Range of TV Power Requirements with these New Features —

ALL ALUMINUM > RUGGED CONSTRUCTION

Plates, washers, mounting studs—all aluminum!
Same coefficient of expansion under all operating

=

i

Improved mechanical design, using a one-piece
mounting stud, provides a sturdy mechanical as-

AR

conditions. sembly that will withstand stress and shock.
. SIMPLIFIED MOUNTING > COOLER OPERATION
a . No need to stock a variety of mounting hardware. &F’? Resulting from improved design and production
Single-end stud with simple nut and washer per- {%"  techniques—and even greater quality control of
mits mounting anywhere in any position. materials.

Federal opened the way to smaller, lighter weight TV receivers. Now Federal goes further

.. provides still further weight saving for receivers of all sizes... meets all major TV power
requirements . . . with new stacks to operate with the higher rated rapacitors used in latest
TV design. Write today for full information. Address Dept. F-766

*Ratings shown are typical

America’s Oldest and Largest Manufacturer of Selenium Rectifiers

Federal Ielephone and Kadio @fﬁﬁmz on

FEDERAL IﬂECﬂMHUHICMIBN [ABIL ) l
RATORIES, Nutley, .2 unit of SELENIUM and INTELIN DIVISION, 100 Kingsland Road, Clifton, New Jersey.
IT&Ts world- wlde “research and
Wﬂ_ﬂalwn / In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
‘-""-I""

Export Distributors: International Standard Electric Corp., 67 Braad 5t.,N.Y.

12

TELE-TECH ¢ May, 1950
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MC

DISCAPS

Ex’ce_edl Guaranteed Minimum

Capacity at 85°¢

‘Capacity change between room
temperature and 65°¢, +18% — 0%

2 PLANTS TO SERVE YOU!

Now there are two fully equipped RMC manufacturing plants —
one in Chicago, the other in Attica, Indiana — both devoted ex-
clusively to the production of ceramic condensers.
ments for DISCAPS increasing daily, RMC is expanding with this
demand to guarantee your production schedule. Approval by lead-
ing makers of TV set and tuners, as well as by manufacturers of

With require-

More than eight years of intensive engineering research and three

years of successful commercial production are behind this out-

standing RMC achievement.

Type B Series DISCAPS were developed to maintain capacity
much nearer initia! values than heretofore possible. This accom-

plishment, in small size condensers that have real practicability, re-
sults in a decidedly more effective by-pass at the higher frequencies
encountered in TV and FM applications. Because RMC produces
the complete condenser, even to the processing of the dielectric

element iwself, it is possible to exercise the finest quality control

through every phase of manufacturing.

The Newest Development in
Ceramic By-Pass Condensers

Improved processes of dielectric element im-
pregnation and outer casing insulation are
exclusive with DISCAPS. They are available
im all standard capacities from .001 MFD to
.01 MFD and in dual capacities from 2 x .001
to 2 x .01 MFD. Their small size, low self
inductance, low power factor and moisture
impervious characteristics place them in a
class alone.

CERAMIC CONDENSERS

specialized high frequency equipment, is proof of DISCAP
_ superiority,
47
| I
2X.005 §
{
”
Va
2X.0015

544" o | HE
2x.o_mo J‘ L

U

ACTUAL SIZE

i
TWICE TESTED FOR BREAKDOWN'!

Every DISCAP Condenser is 100% tested
for capacity, leakage resistance and break-
down. Tests for breakdown are made at
1000 V.A.C. as well as at 1200 V.D.C.
RMC production checks eliminate costly
service failures. Yes, DISCAPS are defi-
nitely better.

IS OUR BUSINESS

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 1708 Belmont Ave,, Chicago 13, Ill.

FACTORIES AT ©

RMC DISCAP TYPE B BY-PASS SERIES
I
+18% ‘
™
_18% G.M.V. ‘ ™l
20%¢ ao? 40" 50- 60" 70’ 80" 857
CAPACITY CHANGE V5. TEMPERATURE
SEND FOR SAMPLES AND TECHNICAL DATA
DISCAP
CERAMIC
CONDENSERS |
A\ /4
TELE-TECH -+ May, 1950
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o i fﬁe ciutsrandmg ‘heritage -
- of another great performer

SPECTRUM |

THE NEW DU MONT TYPE- 294 CATHODE-RAY USBILLDGAPH

’ The Type 294 is an extremely versatile cathode-ray
oscillograph combining high-volitage operation with
precise high-frequency circuil design, extending ifs
general-purpose utility to meet the specialized needs
of high-speed iransient study.

Stable operation of the high-gain, wide-band ampli-
fier of the Y axis over the entire frequency range from
10 cps. to 15 megacycles includes the performance of
a signal-delay line built into the Y-axis circuit fo insure
full display of short-duration pulses. An input pulse
rise time of 0.01 gs. will be reproduced with a rise time
not exceeding 0.03 us.

Available undisiorted deflection of both symmetri-
cal signals and unidirectional pulses of either positive

applied through the Z-axis amplifier.

s

or negative polarity exceeds the usable vertical scan k &
of the cathode-ray tube. A builtsin high-voltage unit
supplies 12 kv. accelerating potential to the Du Mont )
Type SXP- cathode-ray tube; rear-panel selection of a <
lower potential may be made for increased sensitivity o
and deflection. . 1\
A {lexible sweep circuit provides continuously var-
iable driven and recurrent sweeps with sweep cali-
braticn being provided by internal iiming markers

Permanent records ’of phenomena studied with the
Type 294 may be made with either the Du Mont Type - '
271-A or 314-A Os;illograph-rreco‘rd Camera. S

GENERAL

Cathode-ray Tube. ... .. Du Mont Type 5XP- X-axis Amplifier
Acceleroling potentiol .. ... . 12,000 velts Fregquency response
...... 7.000 volts Sensitivity

Y-axis Amplifier
Freguency response
10 eps. to 15 megacycles
..... 0.15 rms volt/in. at 7 kv,
....0.20 rms volt/in. at 12 kv:
Rise time ....0.03 us. from 10% to $0%

Sensitivity

Z.axis Amplifier

Signal Delay . .................. 0.25 pus.

SPECIFICATIONS

... 2 cps. to 700 ke,
...... 0.4 rms volt/in. at 7 kv.
..... 0.5 rms volt/in. at 12 kv.
Rise time ... ... 0.5 ps. from 10% to 90%

Driven Sweep Range. .. ... 0.1 sec. fo 2 us.

Recurrent Sweep Range. .10 cps. to 150 ke.

Polarity selection—3 volts peak to blonk
troce of normal intensity.

Timing-Marker Intervals
100 ws., 10 us., 1 ps.

Trigger Generator
Repetition rote .. ..... 200 to 3600 p.p.s.
Qutput amplitude. ., ... .... 50 volts peak
Qutput polarity ... .positive or negative

Physical Specifications
Indicotor Unit
24" d.—15%" h.—12%" w.—&2 Ibs.
Power Supply
19%"” d.—15%" h.—12%"" w.—100 lbs.

© ALLEN B, DU MONT LABORATORIES, INC.

ALLEN B. DUMONT LABORATORIES, INC., INSTRUMENT DIVISION, 1000 MAIN AVENUE, CLIFTON, NEW JERSEY
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— the “‘live wire”’ for
hot spots—withstands
temperatures of 130 C.

Glass keeps it “live”,

the right wire for the job

TELE-TECH <+ May. 1950
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when spots get

Whal's the secret of its heat-resistant

success?

Just this! Vitrotex®, unlke ordinary
magnet wire, 1s covered with alkali-free,
flexible, fibrous glassinsulation-——bonded
with a special, high-temperature var-
nish. This protects windings against hot
spots as high as 130 C....provides
high flexibility, excellent heat conduc-
tivity and an amazing space factor. ..
plus high dielectric strength.

The smooth surface of Vitrotex suc-
cessfully resists abrasion, moisture,
acids, oils and corrosive vapors . . . and
its tightly wound coils provide safer
operation in confined areas under high
heat.

Contact your nearest Anaconda Sales
Office or Distributor for information on
Vitrotex and the entire line of Anaconda
Magnet Wire. Anaconda Wire & Cable
Company, 25 Broadway, New York 4,
New York, or 20 N. Wacker Drive,
Chicago 6, Illinois.

Visit the Columbia-Anaconda Display
al the Rodio Show, Moy 22-25, Hotel
Stevens, Booth 618, Chicago. s

*Reg. U. 8. Pat. Of.

WIRE AND CABLE
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GET HIGH Q“AHTY PERFORMANCE
AT I.O\‘r IﬂTlAI. COST
wii!:l fhe new .

LYT-L. TUN ER

COMPARE THESE ADVANTAGES WITH
_ANY OTHER TUNER ON THE MARKET!

1. Superlor gain dand- umform sngnul umphﬁcahon
" in all channels, Now you can shlp teceivers to
all slgnul areas ‘with. camplele conf'dence in

" their positive performunce :

2. Lower nolse level—giving conslstenﬂy beﬂer
pictures in all areas..

Don't pass up fhis oppor—r “3. No moving confdé’ts while tuning—insuring

tunity to check fur!her ) rellubllny, uccurucy, und snmpllcny

into the remﬁrkable, new 4, Funchonal dlverslfy—smgle kneb control for Phono,
LYT-L- TUNER 5,x Meod- all TV and FM channels, and UHF when needed.
els. Write for UH Bngmeer- 5. Economy in design with optional elements for
ing data ndiw;. I¥'s yours use in all price levels.

for the asking. Easy LOW COST installation and maintenance

“FOREMOST IN ELECTRONICS” s M n
- o @

® ge sane Lo meel «é
IN THE "ENGLISH ROOM”
AT THE BLACKSTONE HOTEL DURING THE R. M. A. SHOW—MAY 22 TO MAY 25
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EESTECH

TELEVISION e TELECOMMUNICATIONS ® RADIO

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

DEPENDABLE INDUSTRY STATISTICS NEEDED

Manufacfurers' Two-Billion-Dollar Annual Business Is

95% TV and Tele-Communications!

Right now there is urgent need for accurate produc-
tion and marketing statistics of our industry. Anyone
today looking for basic figures on which to do future
planning, will find wide discrepancies in the estimates
of supposed industry authorities.

For example, McGraw-Hill’s “Electronics” for March
(page 68) solemnly predicts 1950 television-set pro-
duction at only 3,700,000 sets! Yet during that very
month, TV output had already reached a rate of over
9,200,000 sets per year, and was week-by-week increas-
ing! Based on cwrent production, many industry
leaders believe 1950 TV output may well exceed 6,000,-
000 sets. This means a 1850 factory value of $900,000,000
for TV receivers alone—actually double the $450,000,000
figure given at another point in our contemporary’s
above-mentioned chart of “statistics for 1950.”

Other Factors
in Radio-TV’s $2,000,000,000

The 12,000,000 radio sets (AM and FM) certain to
be produced in 1950, we estimate, will have a factory
selling value of $260,000,000. Broadcast-station, record-
ing, studio, and associated equipment will add another
$200,000,000. And mobile, airplane, police and taxi radio
will reach $100,000,000.

From Washington we get definite budget figures of
$350,000,000 to be spent for radio in 19530 by the Govern-
ment’s armed [orces and other agencies.

Add to all the above, the huge miscellaneous totals
for replacement tubes, and parts, accessories and test
equipment, estimated at $190,000,000, and we reach at
manufacturers’ selling prices—

A 1950 total of two billion dollars for radio, television
and government alone!

This two-billion dollar figure, please note, is again
justr twice the corresponding industry total which our
contemporary shows in the article mentioned. Such a

TELE-TECH * May, 1950

wide, two-to-one disparity in basic totals further
emphasizes the need for sound dependable industry
statistics on which to do any intelligent market plan-
ning,

Industrial Elecironics
Only 214 to 5% of TV-Radio

Going now to “industrial electronics” (non-communi-
cation uses) which for 1950 we estimate at $50,000,000
—or 2% % of the industry’s total production—our con-
temporary’s March article indicates a value of $100,000,~
000. Even at the latter more liberal figure, industirial
electronics would account for less than 5% of the radio-
TV total. Stated another way, the present size of indus-
trial electronics compaves, relatively, about with that
of Rhode Island in the U. S. picture.

It is because the publishers of this magazine three
years ago saw this huge radio-TV market thus crystal-
lizing, that in 1947 they put the minority “electronic”
theme to one side and decided to focus on the main
stream—the 95 to 97%%% volume of tele-communica-
tions and TV, on which TELE-TEcH concentrates.

And with our industry now doing over 95% of its
business in the clearly defined fields of radio, television
and government, the time seems past to go on calling
the whole two-billion-dollar industry by the name of
its 21%-t0-5% industrial component. No longer should
the small $50-million electronic tail wag the big $2-
billion television-radio dog!

We need better induslry statistics to evaluate our
markets truly and accurately.

In fairness, too, we should call our industry and our
markets by their right names. For this is, after all, the
radio-television industry, and nothing else!

The preseut move of RMA to adopt the new name of
“The Radic & Television Manufacturers Association”
bears this out, one more step in the right direction.
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Revealing at a Glance,

COMMUNICATIONS POLICY BOARD will also
have a hand in the future of TV, it now appears. For
important policies respecting the future televiston-
frequency space in the spectrum are felt to be certain
to be formulated and recommended to President
Truman by the new national Communications Policy
Board outranking the FCC. While the television-fre-
guency pattern probably will not be forthcoming from
the Board until Fall, the television-frequency space
agenda would include such questions as the “upstairs”
move to UHF as the eventual video home; the subject
of paring down government frequency assignments to
permit television, mobile radio etc. to have more space;
the tussle between television and mobile radio services
for frequency space; ete.

TECHNICAL PROBLEM SOLVED—With the newly-
demonstrated RCA color-tube, indications are that
within twelve months color TV receivers could—and
possibly will—be available in limited quantities which
will increase as more tubes become available. This
would be in spite of the admitted past efforts of RMA
to slow down public acceptance of color. It appears to
he pretty well established in everyone’s mind that
nothing can stop the ultimate adoption of color now
that the Princeton laboratories have made their epic
contribution of the tri-color tube. Some sources esti-
mate that these tubes can be commercially produced
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for as little as twice the cost of present black-and-white
tubes. General Sarnoff predicts color receivers incor-
porating this tube can be made for about 25% to 50%
more than existing black-white sets. It is probable that
some fifty tri-color tubes will be hand produced in the
next few months and be made available to other
manufacturers for development. Since RCA says that
it is easier and cheaper to produce large tubes than
small ones, the move towards larger pictures should be
strengthened, and viewers can look forward to larger
pictures—in color, FCC willing—in the next twelve to
eighteen months. (See color-TV article on following
pages).

TELEVISION IS EXPENSIVE—And network tele-
vision: 1s even more expensive., The American Broad-
casting Company, Inc., has reported a loss of over
$300,000 for 1949. In 1948 the net income was over
$400,000, but that was partly BTV (before TV). In
1949 between $7,000,000 and $8,000,000 was invested in
TV properties in New York, Chicago, Detroit, San
Francisco and Los Angeles. The latter includes of course
the fabulous Warner lot as well as the studios and
plant for KECA-TV. Both in New York and Los
Angeles the web has the largest TV studios in the coun-
try, the New York, Studio 1 being the envy of the
networks, In spite of the 1949 loss, and the recent plans
for a $2,500,000 loan, ABC stock recently reached a
new high, climbing to over $12 a share. This has re-
vived rumours that one of the large movie companies,
possibly Twentieth-Century-Fox, is still in the market
for the company.

DISTRESS WATCH RULING—The importance of
the radio training given aerial navigators today is
emphasized by a recent CAB ruling which deletes the
necessity for overwater-flight aircraft to carry radio-
telegraphy operators. Although the standard 500-KC
“distress” frequency uses code, all other routine trans-
missions are by means of long-distance radic telephone.
One reason for the CAB’s ruling is the increased skill
required of navigators in operating equipment such as
Loran, Radar, Consol, etc., has made them virtual com-
munications specialists who should have no difficulty
in mastering a little code transmission in the event of
trouble, and for keeping the normal “distress watch”.

Rigid self-control is the order of the day for this CAA develop-
mental pilot as he stands out of his seat and waliches a little
black box land his plane! Taken during an approach. this cockpit
photograph shows a DC3 landing entirely by radio control at the
CAA Technical Development and Evaluation Center, Indianapolis.

TELE-TECH + May. 1850
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Situations of Significance in the Fields of TV and Tele Communications

COOPERATION IS THE KEYWORD—E(Ticient radio
operation is dependent on voluntary or enforced oh-
servance of frequency tolerances and allocations. Both
the utility and the police communication organizations
have set up geographical preferred-frequency plans,
In the case of the former, the National Committee for
Utilities Radio devised an assignment table which
would prevent adjacent and co-channel interference on
the important utilities frequencies. In the latter case the
National Police Radio Committee established an assign-
ment plan for the vital 30 to 50 MC band used by the
police. In each instance the laborious spadework was
done by enthusiatic members of the committees who
gave freely of their time and energies. These are just
two examples of the spirit of self help which radio
seems to bring to the fore in everyone who works with
it. Perhaps the United Nations would prosper if all the
delegates were radio men!

DISC RECORDING WITH HEAT—A new develop-
ment which promises to become a significant forward
step in the technic of disc recording is being used by
the Fairchild Recording Equipment Corp., Whitestone,
L. I, N. Y. By mounting a miniature heating element
near the sapphire tip of the recording stylus, the de-
sired audio intelligence is melted rather than cut into
the acetate or wax blank. The resultant groove is highly
polished and on playback yields an increase in signal-
to-noise ratic of about 20 db. Expressed differently,—
with this new method of recording the disc noise-level
becomes comparable with that obtained in bhetter qual-
ity magnetic tapes.

VOYEZ-VOUS-FRANCAIS?—In Paris, TV is being
transmitted daily on 42 MC for sound, and 46 MC for
vision, using 440 lines over a band width of 3.5 MC.
Tuesdays through Fridays additional high-definition
signals using 819 lines are transmitted on 174.1 MC and
185.25 MC for sound and vision respectively. Reception
of the sound transmission has already been reported
in the U. S.—we wager that the early days of TV when
all the neighbors came in to see the World Series will
be nothing to what will happen when some venture-
some viewer manages to catch the Folies Bergeres on
185.25 MC!

GOLD AS SOLDER shows certain advantages in
some critical jobs—such as fine instruments, and in
special vacuum-tube element fabrication. Its surface
tension is high in liquid form so that it flows into

TELE-TECH * May, 1950

The feasibility of color-IV in the home. on receivers of normal
size and shape, is demonstrated by E. W. Herold. one of the RCA
research men who helped develop the new tri-color television tube.

restricted crevices, and being chemically relatively inert
it does not form oxides or sulphides as does commoner
brazing or silvering solders.

Since the vacuum tube's inception, tube designers
have usually {ollowed the practices of the lamp makers
—using small tabs, wires and plates welded together,
with special anchors imbedded in glass. These tech-
nics have undergone many improvements of late,
and the practices of the glass blower have been super-
ceded by those of the machine shop. Even glass sheet -
itself is now being punched out in intricate shapes by
the hol punching method. These principles have been
worked up so that vacuum tube insulating forms are
made with a high degree of accuracy.

NEW USES IN TV—The trend towards increasing
film usage in TV continues. The latest application is
to set up a movie camera with properly masked taking
and viewfinding lens apertures, in the varicus places
where the TV cameras could be located. Using lenses
with the same focal length as those in the TV camera
it is possible to make a record of the shots for later
study, and thus select the sites which offer the best
shooting angles. This operation costs only a fraction
as much as a survey using field TV cameras and is
considerably more exact than surveys made with the
naked eye since the proper 4:3 frame ratio is main-
maintained.
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T the first showing in Washing-
ton the culmination of many

months of research, experimenta-
tion and development was seen in
the form of color pictures on the
first RCA tri-color picture tube. In
previous demonstrations of the dot
interlace color system, RCA had
used receivers containing three in-
dividual cathode ray tubes having
screens emitting red, green and blue
light respectively. The three images
were combined and superimposed
by means of dichroic mirrors to se-
cure a picture in color. Such a bulky
lay-out, with its inherent registra-
tion problems, has been rendered
obsolete by the new tricolor tube.

For years the need of such a tube
for a simplified color TV receiver
has been evident. At least three TV
tube laboratories other than RCA
have been working on this difficult
problem. Credit for this RCA de-
velopment goes to the scientists
comprising the teams cooperating in
the work at Lancaster and Prince-
ton under the leadership of Dr.
Engstrom.

Before an audience of about 100
engineers, assembled in one of the
unused studios of station WRC,
were placed: a monochrome table
model TV receiver, a single-gun
tricolor tube set and a three-gun
tricolor tube receiver. A color pro-
gram staged and broadcast from
WNBW about two miles away was
received on these sets on Channel
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4. The crisp black-white picture
showed that the RCA color system
was 1009, compatible and that
black-white receivers in the hands
of the public would continue to give
good pictures with no alteration,
when this system of color is being
broadcast.

Picture Quality

The picture in color on the re-
ceiver having the single-gun tube
was very good, better than previous
RCA color pictures which have been
seen in the several demonstrations
that have punctuated the FCC Color
Hearing. The colors were judged
true to life, there was no flicker,
color breakup, or fringing. Although
close viewing was not possible, from
a distance of 25 feet the detail ap-
peared adequate.

In the case of the receiver with
the three-gun tube the picture had
all the attributes just described ex-
cept it was noticeably brighter (18
KV as against 10 KV on the second
anode of the tube) and color con-
tamination was absent.

In terms of illumination a loss of
about 409 occurs in the red filter
required by the present low efficien-
¢y red phosphor available. Thus the
light measured is about 7 foot lam-
berts for the 3-gun, and 4 foot lam-
berts for the 1-gun tube. Standard
black and white sets have a bril-
liancy of around 30 foot lamberts.

The direct-view coler screen is
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RCA

Unique success
color TV tubes.

Fig. 1. The missing link. single qun tri-color
kinescope, being discussed by Hareld B.
Law, E. W. Herold and Russell Law (I to 1}
RCA scientists who participated in the tube’s
development and experimental hand pro-
duction
composed of an orderly array of
small, closely spaced, aluminized
phosphor dots arranged in triangu-
lar groups, each group comprising
a green-emitting dot, a red-emitting
dot and a blue-emitting dot. In the
laboratory sample tubes used in the
demonstrations there are 351,000
such dots, 117,000 of each color. The
screen is viewed in the same man-
ner as for a conventional black-
and-white kinescope.

The manner in which the color
screen produces a color picture is
best understood by considering first
the operation of the three-gun tri-
color kinescope. An apertured mask
is interposed between the three
guns and the dot-phosphor screen
in such a manner that the clectrons
from any one gun can strike only
a single color phosphor no matter
which part of the raster is being
scanned. The mask consists of a
sheet of metal spaced from the
phosphor screen and containing
117.000 holes, or one hole for each
of the tri-color-dot groups. This
hole is so registered with its asso-
ciated dot group that the difference
in the approach angle of the three
beams determines the color. Thus,
three color signals applied to the
three guns produce independent
pictures in the three primary col-
ors, the pictures appearing to be
superimposed because of the close
spacing of the phosphor dots.

In so far as the color aspects are
concerned, this three-gun tri-color
kinescope may be utilized in a re-
ceiver in much the same manner
as three single-color kinescopes,
except, of course, that no optical
superposing or registration means
need be provided and deflection
power need be provided for only
one deflection yoke.

3-Gun Tri-Coler Kinescope

One of the research-type receiv-
ers demonstrated employs the three-
gun tri-color kinescope and high-
level sampling. This receiver utilizes
46 tubes and consists essentially of
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Color Kinescope Demonstrated

achieved by RCA scientists in developing and operating single and multi-qun

Only minor refinements now required to render tube commercially available

a 27 tube black-and-white receiver
to which have been added 19 tubes
for color synchronization, sampling,
and additional power supplies.

A block diagram of the principles
of the circuit arrangement employed
in the receiver utilizing the three-
gun tri-color kinescope is shown in
Fig. 2. Video signal from a conven-
tional black-and-white receiver is
applied simultaneously to the three,
internally-connected, control grids
of the three-gun kinescope. Another
signal, derived from the video
amplifier is used to actuate an auto-
matic color phasing and sampling
synchronization circuit which pro-
duces a local 3.58 MC sampling
wave. This is applied through an
amplifier and appropriate delay
lines to three gating tubes which
supply three sampling pulses, dif-
fering in phase by 120 degrees at
3.58 MC, to the three cathodes of the
kinescope. Thus, each gun is turned
on in time sequence corresponding to
the original sampling process at the
transmitter and the beam current
Ifrom each gun excites only one of
the three phosphor colors.

Conventional Deflection Civenit

The deflection circuitry is con-
ventional. Minor changes in deflec-
tion-tube types have been made to
supply additional deflection power
required by the increased kinescope
second-anode potential (18 kv).
The deflection yoke is of the anastig-
matic type and has an internal
diameter of two inches to accom-
modate the converged beams from
the three guns.

Registration in this three-gun
tube is obtained by the proper regis-
tration of the masking apertures
with their corresponding groups of
phosphor dots. Means are also pro-
vided to converge the three heams
to the same point on the phosphor
screen during scanning. This is done
for the undeflected beams by a con-
vergence electrode, operated at 9,000
volts, and, when necessary. by small
correcting magnets. Because of the
essentially flat face of the phosphor
screen, simple geometrical consid-
erations show that slightly less con-
vergence is desirable as the beam
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the mask and hence selecis the color dot which is illuminated on the flubrescenti screen

is deflected from center. This dy-
namic convergence 1s accomplished
by deriving a voltage from vertical
and horizontal deflection circuits of
the receiver and applying it to the
convergence electrode through a ca-
pacitor.

An r-f type anode voltage supply
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provides a potential of 18 kv for the
kinescope final anode, 9 kv for the
electrostatic converging electrode
and approximately 3.5 kv for the
parallel - connected first anodes
which produce initial electron-beam
focus.
(Continued on page 61)
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How the CAA Flight

Modern VHF Omanirange installations require very precise attention

more involved they are capable of much greater efficiency

By ARTHUR E. JENKS, Chief, Facilities Flight Inspection Branch
CAA, Region I, New York, N. Y.

INCE the first installation of di-
rectional radio aids on the Fed-
eral Airways, there has been the

necessity of proving the course
alignment, wusable distance and
course characteristics by actual

flight. Ground measurements were
only about 609, reliable and were
unreliable in determining split
courses or “multiples” in space.
Prior to 1940, ten specially
trained pilots were able to patrol
the existing airways, reporting on
the performance of approximately
300 range stations every sixty to
ninety days. With the advent of
VHF radio aids, however, the prob-
lem has become more diversified
and, at the same time, more diffi-
cult. It might be stated that with
the majority of radio transmission,
the prime function is to obtain area
coverage as in the case of broad-
cast stations, or point-to-point cov-
erage as In communications. No
special attention is given the sig-
nal, providing it is received, and
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has sufficient quality for the service
desired. Directive radio not only
necessitates coverage but the signal
must be in the same azimuth at the
receiving point as it was when it
left the transmitting antenna array.
If the received signal and the azi-
muth identification point do not
agree, within prescribed limits, a
careful and comprehensive analy-
sis must be made in order that the
errol can be traced to either trans-
mitter or terrain difficulty and cor-
rective action taken. This means
that the modern airways patrol
plane is virtually a flying labora-
tory equipped with, in addition to
the required receivers, special me-
ters, antenna combinations, Ester-
line Angus recorders, recorder
amplifiers and tone actuated am-
plifiers for ground marking of re-
cordings. The c¢rews to man this
equipment are specially trained and
are chosen from high calibre pilot
level with an electronics back-
ground. The entire staftf forms the
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Fig. 1: The VOR iest equipment setup in a
CAA DC-3 qircrait. Left to right, Esterline
Angus recorders record either receiver AVC
voltage or 75 MC marker audio modulation,
and course line information, On right are
center zero instruments for courseline data.

Airways Flight Inspection Division
of Federal Airways, Civil Aeronau-
ties Administration, U. S, Depart-
ment of Commerce, with branch
offices located at each C.A.A. Re-
gional Office.

The ground station provides no
course line indication in a true
sense. It simply radiates two sig-
nals, one of constant phase through-
out all azimuths, the other of vari-
able phase in all azimuths. The
recelver, by means of phase com-
parison and the delivery of this
intelligence to suitable cockpit in-
strumentation, then furnishes course
line information, ambiguity and
right-left sensing.

Station Layout

A VOR transmitting station con-
sists of a small building about the
size of the average living room
housing the transmitting equipment
and standby power system. The an-
tennas are located on a 15 ft. tower
adjacent to the building and the
“whole” is situated at the center of
a cleared area with a minimum of
700 ft. to the nearest trees or build-
ings. Two complete sets of trans-
mitting equipment are located in
the building. The antenna system
is comprised of Alford loops set on
five pedestals. The tallest pedestal
holds the center antenna (carrier
antenna) and is bolted in the cen-
ter of a 30 ft. metal counterpoise.
The four sideband antennas are ar-
ranged in a square as close to the
carrier antenna as electrically pos-
sible and supported on pedestals
slightly shorter than the -carrier
mounting and approximately x/2
wavelength above the counterpoise.
The entire array is protected from
the weather by a small non-metal-
lic building.

The carrier antenna radiates the
30 cycle reference phase, station
voice or broadcast channel and sta-
tion identification. The identifica-
tion consists of a 1020 ¢ycle modu-
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Tests YOR Ranges

to terrain features during siting.

Although the initial work is

and navigational safety than the original four-course ranges

lated tone keyed with the appropri-
ate Morse code identification char-
acteristic. The 30 cycle reference
signal is produced by a 9960 cycle
signal superimposed on the carrier
and modulated at 30 cycles. This is
accomplished by a synchronous
motor-driven tone wheel which has
332 teeth arranged around the
periphery and revolves at 1800
rpm. The spacing between the teeth
of the tone wheel gradually dimin-
ishes from maximum, reaching the
minimum spacing diametrically op-~
posite the maximum tooth spacing
on the balance of the circumference,
the spacing increasing again to the
maximum point. These teeth pass
through the field of a permanent
magnet over which is wound a coil
of wire. As the teeth of the wheel
pass the pole piece, a varying mag-
netic field is produced around the
magnet which induces a voltage in
the coil. The output of the tone
wheel is then fed to the modulator
driver and used to amplitude-mod-
ulate the carrier. This signal is re-
ferred to as the 10 KC FM sub-
carrier. On the same shaft with the
tone wheel there is a rotating gonio-
meter, the rotor blades of which
are cut to provide sinusoidial mod-
ulation of the r-f that is supplied
to the sideband antennas. This is
also at 30 cps and provides the
rotating or variable phase.

Transmitter Design

The transmitter used in the VOR
is of conventional design having a
power output of 200 watts in the
frequency range of 108 to 118 MC.
It is ecrystal-controlled. the output
frequency being either 18 or 24
times the crystal frequency, and
capable of 100% modulation. The
transmitter is normally modulated
309% by the 10 KC subcarrier and
10%% by the 1020 cps identification
signal. Voice modulation of about
309 may be used simultaneously
with the former. The 1020 cycle
identification is automatically in-
terrupted when the broadcast fea-
ture is in use.

In the aircraft receiver the 10 KC
FM subcarrier detector output is
fed to an amplifier limiter and
FM discriminator to obtain a 30 cps
reference signal, which is inde-
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Fig. 2. Typical VOR Transmitter site at Philipsburg, Pa. Although the actual installation
is small a large clearing around the antenna is essential to prevent radiation shadows.

Fig. 3. Graphic illustration of effect of terrain or even irees on transmission characteristics
of signal from VOR, on aircraft ilying at 2000 feet, al distances of up to 55 miles.

pendent of the receiver bearing
with respect to the station. The
reference signal is fed through a
phase splitting circuit to provide
two equal voltages wilh a phase
difference of 90°. These two volt-
ages are then passed through a
manual phase shifting control which
is the course selector on the pilot’s
instrument panel. The resultant
reference signal at the output of
the course selector is fed to the
phase detector circuit where it is
mixed and compared with a filtered
and amplified variable phase signal
to obtain plus or minus d-c¢ current
indications. These currents are then
fed to a crosspointer instrument
which supplies the pilot with a
course line indication. When the
crosspointer indicator is centered
at any particular azimuth, the
phase difference between the refer-
ence and variable signals is shown
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on the course selector as the bear-
ing of the aircraft to or from the
stalion. The TO and FROM ambigu-
ily indication is supplied by a third
instrument known as a ‘“sense in-
dictor’” connected to the output of
a separate phase detector which
operates with a phase relationship
of 90° from the crosspointer phase
detector circuit.

With a fixed course facility such
as the low frequency range or the
VHF four-course range, the pilot
had to maneuver the aircraft in
order to intercept, and remain on
the courses. To the pilot, an omni-
range is a two-course visual range
the alignment of which he can con-
trol directly from the cockpit. This,
in itself, opens many possibilities in
the diversified problem of aerial
navigation and traffic control.

Before discussing the flight anal-
vsis or space measurement of this
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TESTING VOR RANGES {Continued)

facility, it is necessary to present
some of the facts involving a VHF
directive radio aid at ground level
providing navigational information
to an aircraft in space 50 to 150
miles distant. Radio signals at 112
to 118 MC tend to propagate slight-
ly beyond line-of-sight. This means
that with a range station ideally
located in the center of a flat plain
with a horizon angle of 0°, as
viewed from the antennas, an air-
craft 55 miles away and at a 2,000
ft. altitude would be on the fringe
of line-of-sight signal. This is the
ideal location — most of the loca-
tions, especially in hilly or moun-
tainous areas, have obstructions on
the antenna horizon profile that
vary from a vertical angle of 20
minutes to slightly more than 2°.
These low angles may appear insig-
nificant but their imoprtance from
the viewpoint of station coverage
can be readily seen when a 20 min-
ute plus angle determines the line-
of-sight distance at a 2000 ft. alti-
tude as 35 miles, 2° plus reduces
the distance to 11 miles at this alti-
tude. From the above example, it
should be noted that there is a
difference of 20 miles between zero
angle line-of-sight at 2000 ft. and
20 minutes plus angle line-of-sight
to the same altitude. This difference
is strietly mathematical, in actual
measurement of signal strength at
these frequencies the exact cutoff
point could not be detected at this
flat an angle, and as a consequence
any horizon angle of 20 minutes or
less can be considered as zero de-
grees from a practical viewpoint.

Horizon Profile Data

The data on the horizon profile
are secured and utilized in the fol-
lowing manner: The horizon pro-
file, as viewed from the antenna, is
measured by fransit at every 5° of
azimuth and these data are then
plotted on polar-coordinate paper
with the range station as the center,
using 50-mile scale and an assumed
flight altitude of 2500 ft. The re-
sulting plot of wvertical angle vs.
line-of-sight to 2500 ft. then gives
the true line-of-sight coverage of
the station for this altitude. These
profile characteristics help deter-
mine the possible course distortion
in the shadow area. For example, a
constant vertical angle of 1° plus,
throughout any azimuth greater
than 20° will give a sharp and uni-
form cutoff at the line-of-sight and
result in a uniform and undistorted
signal in the shadow area. Profiles
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wherein the vertical angle wvaries
from 30 minutes to 2° or more over
any given amount of azimuth, plus
being extremely ragged, will pro-
duce signal distortion in the shad-
ow area. The most violent dis-
turbance occurs just beyond the
line-of-sight point. Well out in the
shadow area the distortion tends to
diminish, and in certain instances
extreme range in the shadow area
has been found to be relatively
smooth. In other cases, the disturb-
ance is extremely violent out to the

210° 200° 180% [1:l=d 170° 160° 150°

Fig. 4. Typical antenna radiation shadow
area of antenna plotted from 2000 fi. above
station

point of complete attenuation. In
the latter cases, the initial disturb-
ing factor on the profile may be
close to the station in an area of
relatively high signal strength, and
the initial disturbance amplified by
additional terrain breaks in the
shadow area.

The first important step in the
flight calibration of an omnirange
is the theodolite check. This is ac-
complished in the following man-
ner: The theodolite is set up at a
desirable spot adjacent to the
transmitter building and orientated
on magnetic north. The 1020 cycle
tone identification keying is re-
moved and a control connected to
the theodolite position. This permits
the theodolife operator, by means
of a suitable key or switch to con-
trol the tone signal from the sta-
tion. The aircraft flies around the
station at sufficient altitude to be
in view of the theodolite operator
throughout the entire 360° of azi-
muth and at a distance of six to
eight miles. The operator tracks the
aircraft by setting the theodolite an
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even 5° ahead of the aircraft. At
the instant the nose of the aircraft
intercepts the wvertical crosshair of
the theodolite, the operator closes
the switch key for approximately
% second. This broadcasts a 1020
cycle tone from the VOR station.
The operator then resets the the-
odolite 5° ahead and repeats the
operation when the aircraft’s nose
again crosses the vertical crosshair.
In the aircraft, one of the flight
crew pilots the airplane on the
circle track around the station ad-
hering to the track as closely as
possible and maintaining a constant
altitude.

Recorder Operation

At the recording position, the re-
ceiver course line indication is re-
corded upon an Esterline Angus
recorder. As the azimuth is con-
stantly changing during the flight
around the station, the recorder
operator resets the course selector
in even 10° increments as the flight
progresses, noting on the recording
each azimuth setting, ie, 320°,
310°, 300°. The 1020 cycle tone
pulses which are received as an
indication of every 5° of magnetic
azimuth, as viewed by the theodo-
lite, are fed through a filter unit
and amplifier and then used to
actuate a marking pen on the side
of the course recording. Voice com-
munication between aircraft and
ground is utilized to identify the
theodolite tone markings. This por-
tion of the flight check is completed
when the entire orbit of 360° is
flown plus a slight amount of over-
lap. From the analysis of these re-
cordings, by comparison of receiver
indication and theodolite marking,
an error curve can be constructed
showing the station error through-
out 360° In the initial tuneup of
the station, the error may be found
all on one side of the zero reference
line meaning all plus or all minus.
This is easily corrected by the ad-
justment of the magnetic pickup
coil in respect to its positioning on
the periphery of the tone wheel.

Upon completion of the theodo-
lite check, station courses coincid-
ing with the existing airways are
flown out to the point of usable sig-
nal attenuation and the course line
indication recorded and verified
over ground reference points. The
course sensitivity is checked several
times at different distances from
the station durine this operation
and periodic readings of the re-
ceiver voltages for the reference
and variable signals are taken: The
course alignment and quality are

(Continued on page 56)
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Smm FILM

A new approach to the old problem of how to puf
sound on sub-standard film. Not only does it offer
sound to the 8mm user, but it points up the latest
thinking in the realm of 35mm theatre motion pictures

By MARVIN CAMRAS, Adrmour Research Foundation,

IGHT-millimeter movies are the

the only ones that have re-
mained silent up to the present
time. This is remarkable because
the total amount of eight-milli-
meter photography done annually
probably exceeds all other cine-
photography. By 1949, about 900,-
000 cameras and a comparable
~umber of projectors for eight mil-
limeters had been sold.

Optical sound has been available
in both thirty-five and sixteen-
millimeter films for about twenty
years. A typical optical sound sys-
tem is shown in Fig. 5. For eight-
millimeter films the problems of
slow projection speed and limited
area available for sound track are
so great that optical sound was
never introduced.

There is another consideration
which 1is sometimes overlooked.
With the optical sound now avail-
able on sixteen-millimeter equip-
ment, the user must show commer-
cially produced films. He cannot
make his own sound on film, except
with apparatus and technics that
are so costly as to be out of reach
for most people. Yet, the idea of
easily-made sound films is so at-
tractive, that many devices for this
purpose have appeared from time
to time. These include phonographs
and magnetic recorders synchro-
nized with the projector, embossed
grooves in the side of the film, etc.
None has become popular.

Recently a new approach to the
problem has been made by de-
positing a magnetizable strip on
the edge of the motion picture film
as in Fig. 2. Although the coating
can be put on either edge, the lo-
cation just outside the sprocket area
is favored because there is no in-
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Fig, 1. Experitmental 8 mm projector
equipped for magnetic sound recording
and playback. The base contains the
stabilizing {lywheel and mounts the
playback, recording and erase heads

terference with the picture. A mag-
netic head on the projector contacts
the magnetic strip and can record,
play-back, or erase the track as
many times as desired.

An experimental eight-millimeter
projector equipped for magnetic
sound is shown in Fig. 1. The pro-
jector itself is conventional, and is
mounted on a base which contains
the erase-record-playback heads, a
stabilizing ftywheel, and the ampli-
fler unit. A block diagram of the
electrical and mechanical section of
the magnetic unit is given by Fig. 6.
The film passes from the optical
projection gate into the sound head
unit which consists of an erase head
and a record-playback head. Just
bevond the heads is a rotary sta-
bilizer, consisting of a film drum
and flywheel mounted together on
the same shaft which rotates in ball
bearings. A rubber pressure roller
mounted on a pivoted arm, presses
the film against the flywheel drum
to insure that no slippage occurs
between film and drum. With the
film wrapped around the movable
roller as shown, the pressure in-
creases if the film tension is in-
creased, and thus counteracts the
tendency to slip. On the other hand,
when the projector is stopped or
when the film is removed, the roller
drops freely, out of contact with
the flywheel drum, and does not
develop any flat spots.

With a magnetic sound projector
as described, the user can operate
his camera and films exactly as with
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silent pictures.

When the film is sent to be de-
veloped, the user specifies that in
addition to the usual processing,
he would like a magnetic track put
on the edge of the film. The film is

returned with such a track, and
can then be edited as desired. It is
now ready for the sound record.
The sound record is made by run-
ning the film through the projector
with the selector in the “record”
position. While watching the pic-
ture, the commentary is spoken into
the microphone. The next time the
film is shown, it will have the
sound as well as the action. Changes
in all or part of the script can be
made by erasing and re-recording
as often as desired.

Track Added to Old Films

Not only new films, but also old
reels that were made in the past
can have the magnetic track added,
since the track is outside of the pic-
ture area and does not interfere.
Old silent films can thus be made
into sound productions.

Sound records on films may be
classified in three categories:

Commentary that describes what

is taking place, or about to take
place in the picture, and orients the
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SOUND ON 8mm FILM (Continued)
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Fig. 3. (right) Optimum construction of

preferred because it

sound

does mnot reduce the picture areas.

reproducing head in which the film

passes over the flywheel and is contacted by the head while in a stable position.

listener by giving details that are
not supplied by the picture alone.
Appropriate background music and
sound effects can be used to create
atmosphere and realism. Sound pic-
tures of this kind are most easily
made since the sound production 1s
done after the pictures are complete
and close synchronization is not
needed. Ninety per cent or more of
the eight-millimeter filims will prob-
ably be of this kind. The only new
equipment required is a magnetic
sound projector.

Commentary plus sounds from the
original scene which do not require
perfect syhchronization. In this class
are sport events, speakers photo-
graphed from a distance, and many
of the usual scenes filmed under
condition where the person who is
speaking is not shown so promi-
nently as to require perfect sound
synchronization. Here, one of the
lightweight portable magnetic re-
corders is handy for recording the
original sounds, which are later
re-recorded on the magnetic film.

Sounds from the original scene
that require lip synchronization.
This type of the work is the most
difficult, because it presents acous-
tical as well as synchronization
problems. Pickup should be mate
with a directional microphone held
near the subject and following his
movements. Noise made by the
camera may be objectionable and
should be deadened or isolated from:
the microphone. Sound movies of
class (3) can use the same equip-
ment as cldss (2) except that more
care is required to synchronize the
sound when it is re-recorded on to
the film.

The sound track can be coated
on the original film before it is ex-
posed, since the track is unaffected
by photographic developing solu-
tions. With such film, a camera can
be designed that will record the
sound simultaneously with the pic-
ture. This is the ideal arrangement
for many applications, but is not as
flexible for editing purposes. A

26

third possibility is “post-synchro-
nization.”” Here the subject in
the picture records the dialogue
while he watches the projected
image, and matches his speech to
the lip movements. A number of
attempts usually are made before a
perfect “take” is accomplished.
Magnetic sound film is especially
convenient because it can be spliced
into a loop and projected over and
ovelr again, while the switch is in
the record position. Every time the
scene is repeated, the subject tries
again, and makes a new record
while the old is erased. As soon as
a satisfactory record is made, the
switch is thrown to playback, and
the operation is complete.

Film Sale & Rental

The economic aspects of ready-
made sound films for sub-theatre
entertainment are rather interest-
ing. Optical sound is now available
in sixteen millimeters, but the cost
of sound films, bought outright,
ranges from $80.00 to $250.00 per
hour. A collection of films which
would give several hours of enter-
tainment represents a sizeable in-
vestment. Film rental services are
therefore an important factor in
the sixteen-millimeter field.

Eight-millimeter productions
have the same potentialities with
respect to television, as phonograph
records have in relation to radio
programs. It gives the user ‘“the
video he wants when he wants it”.
The potential use of eight-millime-
ter entertainment is very great, if
it can be provided at sufficiently
low cost.

Technical Problems

Surprisingly enough, frequency
response is not a major problem of
eight-millimeter sound in spite of
the low film speed of only about
2315 inches per second. The response
shown in Fig. 4 is typical. Listeners
have commented that the response
compared very favorably with
present sixteen-millimeter optical
sound.

A more serious problem is the
wow and flutter. To get the same
performance as at higher speeds,
the drive system requirements are
far more severe. Two kinds of sta-
bilizing systems are the most popu-
lar. The one used on the projector
of Fig. 1 and shown in Fig. 6, uses
a sel of heads that are separated
from the flywheel stabilizer by a
short distance. The separation is
convenient from a constructional
standpoint, but does not allow the
flywheel to have perfect control
over the film motion.

The second system, shown in Fig.
3, uses a head which contacts the
film while the latter is on the fly-
wheel. Considerably better control
is possible with this arrangement.
even though the construction may
be somewhat more complicated
than with heads separated from the
flywheel.

Coating the film with a smooth
homogeneous track is another prob-
lem. The quality of the sound de-
pends to a large degree on the
quality of the track. It appears that
for the average user, at least, the
coating of film will be done by
processing laboratories. Film manu-
facturers will undoubtedly make
available films which already have
a magnetic track. With such films
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the recording can be made while
taking the picture, or it can be
made after the film is developed.

Standardization

Unlike optical sound, which had
to bhe completely standardized as
soon as it appeared, magnetic sound
does not need to be absolutely inter-
changeable as long as the user
makes his own recordings and plays
them on the same projector that
made the record. But when com-
mercial films become available, they
should be playable on all machines.

In order to obtain proper syn-
chronization the distance between
the pileture gate and sound head
should be standard. In optical sound
these distances were established
long ago, and any new designs must
fit these standards. With magnetic
recording on eight-millimeter film
there is no precedent, and it would
be wise to make a choice that would
allow greatest flexibility in design.
Some factors to be considered are:

(1) Head should be far enough
from projector motor to pre-
vent noise and hum pickup.
Editing is easier, the closer
the sound is to the picture.
The distance should be long
enough to allow filtering out
of the picture gate flutter.
Placing the sound head be-
fore instead of after the pic-
ture gate mayv simplify flut-
ter problems.

On most projector designs,
the sound unit is most con-
veniently placed below the
picture head. This is espe-
cially desirable if adapters
for present silent projectors
become available.

Taking all these inlo consideration

(5)
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normal projection

a spacing of approximately one foot,
with the sound following the pic-
ture, seems to be the location that
1s most favored at present.

Speed standardization 1s also im-
portant. BEighteen frames per sec-
ond is proposed because most users
have been found to show silent
movies at this speed. This “silent”
speed allows sound to be put on old
films, and gives maximum economy.
A twenty-four frame standard has
also been suggested, in order to fa-
cilitate reduction prints from six-
teen and thirty-five-millimeter
sound films. Sixteen frames per sec-

Fig. 6. (right), Sound on film installation using magnetic recording,
note the similarity of parts layoul for the two reproducing systems.

ond might allow reduction prints
by the skip-frame technic and
would stili  allow synchronized
sound from the larger film.

At the present time, at least four
of the larger manufacturers of
camera equipment in this country
are active in eight-millimeter pro-
jector design, and three are devel-
oping film coating methods and
machinery., Some foreign manufac-
turers are also planning to offer
eight-millimeter magnetic sound to
the public. Indications are that such
equipment will find widespread use
as soon as it becomes available.

Water Vapor Lubricates Motor Brushes

RAPHITE electric contacts or

“hrushes,” used to feed current
to moving parts in motors or gen-
erators on high-altitude aircraft.
may have their useful life increased
many thousands of times as the
result of new lubrication methods
devised by Robert H. Savage, in
the General Electric Research Lab-
oratory. His discovery about water,
in the form of vapor, for the lubri-
cation of graphite has changed ac-
cepted ideas that this solid and
“slippery” material was a good
lubricant in itself.

Graphite consists of layers of
atoms which can slide easily over
each other, and it was formerly
supposed that this property was
inherent in the graphite alone. In
testing brush wear against a re-
volving copper disk In a wvacuum
chamber, it was found that dry
graphite brushes wear as fast as an
inch per hour. When a small amount
of water vapor was admitted to the
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chamber, this rate was reduced to
less than 0.001-in.

For electric motors and genera-
tors working on the ground, the
wear of brushes is no great proh-
lem, since there is generally enough
water vapor in the air to provide
the lubricating film of moisture.
But modern aircraft, such as jet
aircraft, fly at great altitudes in
1arefied air al such a low lempera-
ture that water vapor is almost
completely absent.

A means has been devised for
shielding the parts of electric
equipment where the brushes are
used, and supplying water wvapor
around them. In tests with this
equipment, brushes which wear out
in an hour without water vapor
will last from 2000 to 8000 hours.
Certain organic wvapors are more
effective than water by a factor as
large as 1000, so that extremely
small concentrations (in parts per
million) provide lubrication.
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Noise Generators

Discussion of noise factor measurements and the limiting sensitivities

By I. . MELMAN*,
Chief of Advanced Development and Television Research
Air King Products Co., Brooklyn 32, N. Y.
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N recent years “noise factor” has
come into wide usage as one of
the important performance charac-
teristics of radio receivers and am-
plifiers. Increasing interest in the
problem of improving the noise fac-
tor of television, FM, and communi-
cation receivers has required that a
reliable and rapid technique be
adopted for making the noise factor
measurement. This article discusses
the meaning of noise factor and de-
scribes the diode noise generator
and some simple measuring tech-
niques.

Two types of noise generator are
described and they both cover the
television, FM, and communication
frequencies. They may be used with
receivers having balanced or un-
balanced input circuits with a wide
range of transmission line im-
pedances.

Receiver Sensitivity

The progress of the radio art is
reflected in the changing concept of
receiver sensitivity. In the earlier
days the sensitivity or “sensitivity-
test-input” was defined* as the input
voltage (30% modulated) required
to obtain a standard test output sig-
nal (0.05 or 0.5 watt). This defini-
tion, actually a measure of overall
gain, was adequate so long as high
amplification was difficult to attain.
Improved tube design and circuitry
soon made the inherent receiver
noise the limiting factor rather than
gain,

As the communication services
and later the radio direction finding
services moved into the higher fre-
quency spectrum and utilized wider
bandwidths, it became increasingly
important to reduce the recciver
circuit noise. At the higher fre-
qguencies the external noise (atmos-
pherics, ignition, etc.) decreases,
and the “capture area” of the an-
tenna decreases. Thus the sensi-
tivity becomes even more critically
dependent on the internally gen-
erated receiver noise.

The use of the “signal-to-noise
ratio” is very helpful in describing
the receiver sensitivity, This ratio

*This ariicle was written whiie the author
was affiliated with the RCA Industry Service
“aboratery, 711 Fifth Ave., New York 22, N, Y.
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and Measuring Technies o occ e

of receivers for TV, FM, and communication service.

expresses the amplitude of the de-
sired output signal compared to the
noise output for a given received
signal. To obtain a complete picture
of the circuit performance however,
other information must be given
along with the signal-to-noise ratio,
such as input signal level, band-
width, type of detection, circuit
linearity, ete,

Another expression which is used
to describe the ‘“noisiness” of a re-
ceiver is the ENSI, or Equivalent
Noise Sideband Input®, which refers
all the noise produced in the am-
plifiers to the antenna terminals and
computes the noise signal in terms
of a single sideband of noise voltage.
The value of ENSI depends on the
overall bandpass characteristics and
will vary with selectivity and tone
controls.

In FM reception the “noisiness”
and sensitivity of a receiver are de-
scribed by the “‘quieting sensitivity™,
which Is the input signal required
for an output signal-to-noise ratic
of 30 db (input modulation 30%).
This term is more descriptive of the
real sensivitity of a receiver than
the terms previously discussed. The
“quieting sensitivity” depends on
three factors: the “noisiness” of the
radio frequency circuits, the noise
rejection characteristics of the FM
detector circuits, and the overall
bandwidth of the system.

None of the terms thus far dis-
cussed gives an exact number which
describes ‘noisiness’” without in-
volving extraneous factors., The
“noise factor” does provide this in-
formation, and enables receivers to
be compared directly with each
other without regard to other per-
formance characteristics,

Noise Factor

The sources of noise in an ampli-
fier or a receiver are tube shot noise,
thermal agitation noise in resistive
networks, and at higher frequencies
(above 30 Mc generally) induced
grid noise. As the receiver noises
are made to decrease, an absolute
limit will be approached. This ab-
solute limit is that due to the ther-
mal noise of the resistive component
of the antenna or input impedance.
The thermal noise current of a re-
sistance is given by:®
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Fig. 7: Noise Generator. fof unbalanced circuits is simpler than balancéd earrangement

i 4KTAt/R (la)
ori* = 1.6 x 10 Af/R (1b)
for a room temperature of 17°C or
290°K. In these relations, i = the
mean squared noise current (am-
peres®) ; K = Boltzmann's Constant
(joules per degree Kelvin), 1.37 X
10®;, T = temperature (degrees
Kelvin); R=the resistance (ohms);
and Af = the bandwidth in cps. The
equivalent noise circuit of a resist-
ance is illustrated in Fig. 1, where i°
is generated by an infinite imped-
ance, constant current noise genera-
tor in parallel with with the re-
sistance, R. Equation (1) may be
applied to the radiation resistance
of an antenna and the temperature
T may be taken at the ambient tem-
perature of the antenna’

When the receiver noises are
made equal to zero we have a theo-
retically ideal receiver (fubes, re-
sistances, atc. assumed noiseless).
However, when we connect an an-
tenna (or a signal generator) to
this ideal receiver, the thermal
noise of the antenna (or generator)
still sets a limit to the minimum
signal that may be received. The
noise power, P, generated in the
antenna resistance, R., when not
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connecied to a load, is:
(2a)

P, = I'R, = 4KTAf = 1.6 X 107Af,
or for unit bandwidth,

P/ = 4KT = 1.6 X 10 (2b)
Thus this antenna noise power P,
(which is a constant for a given
temperature) appears to be a com-
mon denominator for all receivers.
We have, therefore, a basis of com-
parison for receiver circuits, inde-
pendent of antenna impedance or
bandwidth.

When the actual noise power out-
put of any receiver is compared with
the theoretical minimum which is
due to the antenna thermal noise
alone we have a number called the
“noise factor”. The term ‘“noise fac-
tor” (sometimes referred to as noise
figure) was first suggested about
1941 and has since attained wide
usage.

The noise factor, F, may be de-
fined as the ratio of total receiver
noise output (measured with proper
correction for any non-linear ele-
ments) to the noise output due to
the thermal noise of the antenna
alone. Thus

F=N./N,=(N.+NJ)/N. (3)

(Continued on page 58)
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Plate Voltage
Lightning Protection

N. HAGMANN, Chief Transmitier
Engineer, WJZ, New York City

HE use of Vertical Radiators

plus high carrier power present
a serious problem during the sum-
mer lightning period. Horngaps at
the tower will conduct the main
lightning stroke to ground, but 50
kw of carrier power can maintain
this arc and do damage and cause
loss of program. A means to cut
momentarily the plate voltage to
the transmitter power amplifier to
break this arc and then automati-
cally restore the carrier is described
helow.

The equipment consists of a small
pickup antenna located on the trans-
mitter house (in our case about 400
fi. from the antenna), feeding a
tuned circuit at the station’s carrier
frequency. As the unit is ac-dc oper~
ated, a condenser must be used in
series with the antenna. Rack
mounting is used with all switches
and the meter mounted on the panel.
The 0-1 MA meter shows correct
tuning of this circuit. A 6X5 recti-
fler tube has its two plate circuits
feeding two different bias circuits
for two type 2050 thyratron tubes.
Tube V2 has an alarm relay in its
plate circuit. Failure of i-f will ring
the alarm bell and also start the ac
electric clock used as an outage In-
dicator. The alarm and clock will
continue to operate until r-f is re-
stored. Thyratron tube V3 is con-
nected differently since only a mo-
mentary break in the dc power fed

$$$ FOR YOUR IDEAS

Readers are invited
their own suggestions which should be
short and include photographs or rough
sketches. Our usual rates will be paid
for material used.

to contribute

to the power amplifier plate is re-
quired to break the arc or fault in
the circuit. Operation is as follows:
insufficient signal from the main
antenna arrives at the unit antenna
on the transmitter house roof. The
rectified bias falls to zero and this
fires both thyratrons. Tube V2 rings
the alarm and starts the ac clock.

Tube V3 opens the controlled
circuit as the relay closes and at the
same time opens the direct cathode
ground on V3. The heavy tube cur-
rent during the firing of the thyra-
tron flows from cathode through R4
to ground. This puts a high positive
potential on the cathode and also
through R3 to the junction of CI,
C2 and C3, charging the three con-
densers. The negative charge on ClI
and C2 is more than sufficient to
bias V3 to cut-off and opening the
relay and therefore returning the
carrier to the air. However, since
condensers C1, C2 and C3 have been
charged, a bias is held on the grid
of V3, which will prevent the tube
from firing until such time as the
transmitter is up to full power, even
though the carrier starts out at low
level. In the case of WJZ the dc
power is supplied to the power am-

T~ .02 MFD

Nov. AC

Lo
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plifier starting at 10 kv and run-
ning up to 18 kv by means of an
automatic voltage regulator. At 10
kv at the final plates, the r-f col-
lected by the roof antenna would
not be sufficient to keep the thyra-
tron from firing. By adjusting R4
the amount of charging voltage on
Cl, C2 and C3 can be varied to
give a desired recycling time. The
values shown allow the use of from
one tenth to three seconds. This
allows complete time for power re-
covery. S1 is used to kill the unit
at starting time and during shut-
downs. S3 is a safety switch to
close the controlled circuit in case
of trouble within the unit.

Load Impedance Input
for Brush Recorder

WILLIAM F. ASKEW, Chief Engineer,
WOBS, Jacksonville, Fla.

METHOD of modifying a Brush
Soundmirror tape recorder for
use with low 1impedance micro-
phones is shown in the sketch. It
has been found that for most special
events pick-ups two microphones

~
_____ ey

TQ RECORDER

INPUT,

PRI 125-150 N1
SEG 10,000 A

2-250.0 LADDER TYPE ATTENUATORS.

were needed for good program pro-
duction and it was decided to adapt
the recorder for the same type of
microphones as are used through-
out the station.

The two cannon receptacles were
mounted on the side of the recorder,
with two ladder type attenuators
mounted on the front for the opera-
tor’s convenience. Any one of the
miniature audio transformers may
be used as long as it has a 125-150
ohm primary and high impedance
secondary. The output lead from
the transformer was brought out on
the front panel and a suitable plug
attached and plugged into the hi-
impedance microphone input. In the
event it is desired to record with a

TELE-TECH + May. 1850
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single hi-impedance microphone the
transformer lead can be removed
from the jack and the microphone
plugged into the jack and the re-
corder operated as usual.
Operation with this arrangement

has proved entirely satisfactory,
with sufficient output being ob-
tained from both microphones

under all conditions.

Meter Checker

WILLIAM H. MEINERS, Chicf Engi-
neer, KRIO, McAllen, Texas.

IELD experience has shown that

a high percentage of r-f am-
meters don’t come up to 2¢, accu-
racy when originally installed or
that they will eventually drift be-
vond the expected accuracy.

Where directional antennas are
in operation r-f current should be
checked at a number of points, and
when a discrepancy is noted it is
very important to know whether
the drift is caused by an inaccurate
meter or whether the components

STANDARD

FiL. L METER
TRANS.[ Taps UNDER
TEST

-
so~tiov| varmac | o-if v

in the r-f scctions of the antenna
system are at fault.

This information can be secured
by having an ammeter calibrated
by a reliable meter concern and
using this meter as a standard to
check the various meters in service.
A testing unit may be set up com-
prising the calibrated meter, a fila-
ment transformer with taps such as
2.5 and 5 v. rated at the amperage
required and a small variac.

It has been found that testing r-f
ammeters at 60 cps is quite accurate
for practical purposes in the AM
broadcast band.

Newsroom Broadcasts
from Open Phone Booth

TATION WPIC, which is operat-

ed by the “Sharon Herald”
Broadcasting Co., makes use of a
novel installation of a Scout Model
Acousti - Booth permitting the
broadcasting of news direct from
the newsroomn of the newspaper
rather than from the WPIC broad-
cast studios. This use of the
Acousti-Booth which is a small
acoustically treated phone booth
like those installed in some sub-
ways, alrports, factories and other
noisy locations, makes a very com-
pact and workable broadcast news
studio.

The booth has

been simply
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equipped with a fluorescent lamp,

radio clock, a microphone and
speech equipment. The booth is
mounted on a table and at air time
its announcer sits in front of the
booth and delivers news right from
the floor of the newsroom.

Time Signal and Clock
Synchronizer

ALAN SOBEL, The Elecironic Work-
shop, Inc.. 351 Bleecker Si..
New York Citv

T WKCR, campus radic station

of Columbia University, an
hourly time signal was required.
Western Union time service is
available in New York City and
was used as follows: WU provides a
clock, manufactured by the Se.f
Winding Clock Company of Brook-
lyn, New York, which is synchro-
nized every hour, on the hour, by
a dc impulse (amplitude 3 wvolts,
duration 1.5 seconds). There is also
a light on the face which is ener-
gized by the synchronizing impulse.
A photocell-thyratron combination
makes this impulse available for
other uses. In addition to providing
a 440 cycle tone superimposed on
program material, an extra pair ef
contacts on the keying relay is used

to synchronize a station-owned self
winding clock located in the studio.
Synchronism between studico and
control-room clocks is thus assured
at all times.

The circuit diagram shows the ar-
rangement employed. A wvacuum
photocell type 919 provides a trig-
gering signal to a 2050 thyratron.
Thyratron and photocell are located
at the clock, the photocell being
electrically and optically shielded
by its metallic tubing mounting.
The 919 photocell is rather large,
precise timing somewhat difficult.
Use of the miniature phototube
1P42 is suggested in new installa-
tions. The 1000 ohm adjusiable re-
sistor in the 2050 cathode circuit
adjusts the bias so that the tube is
cut off when no light is falling on
the photocell—it also helps com-
pensate for tube wvariations. An
8 uf condenser across the relay was
necessary to prevent chattering.

At WKCR, the two transmitters
can be fed from any of three pro-
gram busses, so it was necessary to
provide three isolation amplifiers
for the oscillator signal. At the
transmitter line amplifier feed
points these busses are 500 ohms
unbalanced (a very convenient
feature, since recorders or supple-
mentary line-feed amplifiers can be
bridged across the line without the
use of a bridging transformer—a
high impedance grid being all that
is required). Because of the un-
balanced load, simple triode ampli-
fiers can be used for isolation (only
one is shown in the diagram). The
oscillator is a cathode-coupled cir-
cuit which keys without annoying
chirps on elther make or break—all
de to the unit is keyed by the relav.

DC is taken from the console
power supply, ac from the line and
a self-contained filament transform-
er. As a precaution against undesir-
able program interruptions, a 1
revolution-per-hour motor driving
a cam and microswitch arrangement
is used to apply ac to the time
signal unit for only ten minutes out
of the hour.

ADDITIONAL
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SYNCHRONIZED
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Fig. 1: Multilayer winding machine for mak-
ing small toroidal induclors and transformers

By HORATIO W. LAMSON

Engineer, General Radio Co.
Camnbridge 39, Mass.

Test data shows superiority

ism and minimized leakage

Advantages of Toroidal Transiormers

T is quite evident that the trans-

former plays an important role
in the field of communication engi-
neering, both for conductively iso-
lating but magnetically linking cir-
cuit networks operating at the same
impedance level, and for coupling
together networks having different
impedance levels so as to transmit
energy between them with a mini-
mum of loss in the transducer. As
far back as most of us can remem-
ber, the conventional method of
fabricating such an iron cored
transformer consisted of using a so-
called “shell-type” core, composed
of stacked F, or E and I shaped
laminations. The central leg of this
core carried superimposed primary
and secondary windings which had
previously been wound on a hollow
form of rectangu.ar cross section.

For many years, however, the
Bell Telephone System has made
successful use of the toroidal in-
ductor core, popularly called the
*doughnut” core. The excellent
properties of such toroidal cores
have recently inspired a more uni-
versal interest. Toroidal cores are
usually rectangular in cross section
and are frequently molded toroids
composed of ferro-magnetic powder
in an insulating binder medium.
They may also be assembled either
by stacking annular ring-shaped
laminations or by winding spiral-
wise strip stock of appropriate
width. Stacked ring laminations
present no air gap to the flux which

I Magnetic Melals Co., 2Ist Sireet ot Hayes

Ave., Camden, N. J.
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they carry. The spiral wound toroid,
known proprietarily' as a ‘‘centri-
core”, introduces a very small effec-
tive air gap into the Alux path which
is ordinarily quite negligible, al-
though it functions in a manner to
equalize more nearly the flux den-
sity throughout the cross-section of
the core. Centricores permit the
utilization of the excellent magnetic
properties of grain-oriented ferro-
magnetic media. Full use of such
grain-oriented materials cannot, ob-
viously, be made in shell-type cores
unless we are willing to construct
the core from rectangular strips.

Single-Layer Winding

Ordinarily, toroidal inductors
must be wound on the assembled
core which is, admittedly, more
complicated than the simple cylin-
drical winding required for subse-
quent assembly on a shell core.
However, with present day toroidal
winding machinery, it is quite
feasible to apply a single layer
winding onto a toroidal form—wit-
ness the popular Variacs. Further-
more, by subjecting the core to an
advancing rotary oscillation about
its major axis during the winding
operation, we c¢an apply a progres-
sive multilayer winding. This mini-
mizes both distributed capacitance
and copper loss and is ideal for
many communication transformers.

It is important to realize certain
advantages which the toroidal
transformer possesses over one built
with the familiar shell-type core.

www americanradiohistorv com

First, when properly wound, a to-
roidal inductor is less sensitive to
pick-up from stray magnetic fields.
When operating at low energy
levels, which are subsequently fol-
lowed by considerable amplification,
this can be an important feature in
our laboratories which are usually
and unavoidably permeated with a
very appreciable 60-cycle magnetic
field. If you are skeptical about this,
try finding a location in your own
laboratory where the 60-cycle field
intensity is less than a millioersted,
or a spot in your radio or television
cabinet where it is less than 10
millioersteds. Conversely, toroidal
transformers broadcast smaller
magnetic flelds at the frequency at
which they are energized than do
equivalent shell-type transformers.
Toroidal units can thus be located
much closer to each other with a
minimum of cross-talk between
them. Expensive low-frequency
magnetic shielding, often required
by shell cores, can frequently be
eliminated by substitution of to-
roidal units.

Secondly, with toroidal trans-
formers, a higher coefficient of cou-
pling between the primary and
secondary windings can be obtained
in contrast to the shell core. This
means that the magnitude of the
leakage reactance (which ultimate-
ly limits the high-frequency char-
acteristic} will be smaller.

Now it is readily possible to build
a shell-type communication trans-
former which shows less than one
decibel drop from its flat character-
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Fig. 2: (Leftt Duplex iorcidal transformer
unit that is designed for matching 600 ochms
with 9800, 2400, 600, 150, and 37.5 ohms.
{Right) Interior view of the transformer shows
the impregnated foroid that is clamped be-
tween felt washers in an aluminum housing

of “doughnut” cored units over conventional shell types with respect to astatic-

reactance.

Precautions for measuring tight coupling coefficients are analyzed

in Communication Engineering

istic over a frequency range from
say, 20 cps to 20 KC, or more sig-
nificantly over a frequency span
ratio of one thousand to one. Since
the human ear can just about dis-
cern a one decibel difference in
level, since most of us are deaf
above 20 XC, and since we are
generally not interested in sounds
below 20 c¢ps, such a transformer,
a priori, would seem altogether
suitable, on this score, for ordinary
audio communication systems. How-
ever, if we wish to introduce de-
generation into the system without
undue phase shift difficulties, or if
we would like to have a trans-
former which is simultaneously
good for the audio and well up into
the ultrasonic range, one possessing
a drop less than one decibel over
a frequency span ratio of ten thou-
sand to one would be more desir-
able. A toroidal core makes this
practical.

Transformers Compared

To substantiate the foregoing,
consider some data taken on a pair
of transformers, each designed with
good engineering for the same pur-
pose, namely: to serve as isolation
transformers between a 600-ohm
generator and a 600-ohm load and
having, therefore, a unity turns
ratio. Both were designed to give a
one decibel drop at about 20 cps.
The shell transformer was wound
with the primary interleaved be-
tween the two halves of the secon-
dary, to afford the maximum cou-
pling economically attainable with
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this type. In the toroidal trans-
former, which had a centricore, the
primary and secondary were pro-
gressively wound multi.ayer wind-
ings, one on top of the other, and
each covering essentially the full
circumference of the core.

To measure the susceptibility of
these two transformers to a uniform
external magnetic field, an air core
solenoid winding was connected
across the 60-cycle mains to serve
as a broadcasting coil. Either a
small calibrated air-core pick-up
solenoid or one of the transformers
was connected across the high-

impedance input of a wave analyzer
tuned to 60 cycles, which afforded
sufficient gain and selectivity for
measuring the pick-up voltages.
Then, after shutting off all nearby
80-cycle equipment (and discon-
necting all telechron clocks) a point
was found along the axis of the
broadcasting coil, and about two
feet from it, where the flux had a
known direction and where the field
intensity was uniform within 29;
at 0.1 oersted over a region occu-
pied by either of the transformers.
Here the flux density was 0.1 gauss.

As shown in Fig. 3, it is obvious

Fig. 3: Diagram of flux directions for Astatic (E=C) and Nonastatic (E ) conditions
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TOROIDAL TRANSFORMERS (Continued)

that a shell transformer will be
most sensitive to a uniform external
field when the flux is parallel to the
center leg of the core and the axis
of the windings, while zero voltage
will be induced in the windings if
the external flux is perpendicular
to this axis.

The toroidal transformer had a
small discontinuity in the distribu-
tion of its winding at the circum-
ferential point where the windings
terminated, since no overlap at the
extremities of the multilayer wind-
ings was desired. As anticipated, a
maximum of pick-up voltage with
the toroid was found to occur when
the external flux was parallel to
the major plane of the toroid and
simultaneously perpendicular to the
toroidal diameter passing through
this point of discontinuity, while
zero net pick-up was obtained when
the flux was parallel to this diam-
eter.

By careful orientation, the maxi-
mum pick-up voltage obtainable
with each transformer was meas-
ured. Since the winding turns and
core permeabilities of the two units
were somewhat different, the most
logical way to rate the relative
pick-up of these two cores was on
a basis of millivolts per gauss per
henry to the one-half power of the
inductance of the winding. The
data were:

Shell Core:

E.sx = 55 millivolts/gauss/
(henry)*,
Toroidal Core:
Eun.. = 0.77 millivolts/gauss/
(henry)*,
demonstrating that the shell trans-
former had 65 times the maximum

Fig. 4: Pick-up with partially wound toroidal

code

pick-up of the toroidal unit.

Theoretically, a perfectly wound
toroid should have no pick-up from
flux parallel to its major plane and
only a very small pick-up, which
is that equivalent to a single-turn
loop in air having the mean toroidal
diameter, when the flux is parallel
to the major axis of the toroid. In
the transformer described, this
value was computed to be only 45
microvolts per gauss at 60 cycles,
which we may agree is quite neg-
ligible.

Partially Wound Toroid Pick-Up

It should be emphasized that if
we desire a minimum pick-up by a
toroidal winding or a minimum of
externally broadcast flux there-
from, each winding should be uni-
formly and completely distributed
around the entire circumference of
the toroid. To illustrate this point,
one of these foroidal centricores
was wound with a complete, uni-
form and single layer winding. Then
by peeling off a few turns at a
time, the rise and fall of the maxi-
mum pick-up voltage in a constant
uniform external field as a function
of the percentage of the full wind-
ing which remained on the core was
observed. The results are shown by
Curve A in Fig, 4,

It is of interest to note that Curve
A has a lateral symmetry with re-
spect to the mid-point. This means
that, if we apply a given number of
turns per degree of the toroidal cir-
cumference, we will obtain the same
maximum pick-up voltage if we
have the winding covering X% of
the circumference or if we leave an

Fig. 5: Diagram represenling thansformer
with internal losses and resistive load

unwound gap extending over X%
of the circumference.

Now. if each ordinate on Curve A
is divided by the number of turys
remaining, the normalized Curve B
is obtained which gives the average
value of the maximum pick-up volts
per turn, and likewise shows how
the total induced voltage for a given
inductance progressively rises as the
number of turns required are re-
stricted to a decreasing portion of
the circumference.

Curve A has the appearance of a
half cycle of a sinusoid. Actually, it
is somewhat steeper on its sides
and flatter on the top than a true
sinusoid. When turns were peeled
from a wooden toroidal core of the
same dimensions, the corresponding
Curve A was found fo be an exact
sinusoid. It is easy to prove mathe-
matically that this must be so when
the core permeability is unity and
the external field is not locally
distorted. In this case the Curve B
becomes the function, sin 8/6, which
is represented by the normalized
Curve C in Fig. 4.

When the external fleld is dis-
torted by being “sucked into” a
ferro-magnetic toroid, the induced
voltage in a partial winding is in-
creased several fold.

(Continued on page 58)

Fig. 6: Comparable shell and toroidal core transformer frequency characteristics
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New Indicator lon Trap for TV Tubes

Luminescent coating on the aperture disc of CR-tube gun
assembly fluoresces on misalignment of the ion trap magnet.
Use of the polka-dot generator as a laboratory tool is described

By C. S. SZEGHO

The Rauland Corp.
Chicago 41, IlI.

RECENTLY published article!

stresses the point that more at-
tention should be given to efficient
serviceability of television sets and
emphasizes particularly the me-
chanical layout of the picture tube
and other components on the tele-
vision chassis. The following is an
account of the application of *“serv-
ice engineering” to a fieid in which
it thus far has made little inroad,
namely, the construction of the
cathode-ray tube itself.

Since the middle of 1945, the
tilted lens type of ion trap (Fig. 1)
has been adopted by some tube
manufacturers to overcome the ion
spot blemish in non-aluminized
cathode-ray tubes. Neglecting for a
moment the effect of transverse field
components in the ion trap, elec-
trons and ions start out from the
cathode coaxially with the neck of
the tube. The transverse component
of the electrostatic field established
in the gap between the second grid
and anode deflects both the elec-
trons and ions in one direction away
from the axial path, whereas the
transverse magnetic field in the
vicinity of the second grid deflects
the electrons alone and in the oppo-
site direction from the axis, thereby
accomplishing segregation of the
electrons from the ions. The anode
has a beam trimming aperture at
the end remote from the cathode.
The electron beam as directed by

the conjoint effect of the electro-
static and magnetic fields may de-
fine a small angle with the tube
axis and may not entirely clear this
limiting aperture. A second but op-
posing magnetic field may be em-
ployed to steer the beam through
the hole and position the undeflect-
ed spot at the center of the fluo-
rescent screen.

Proper alignment of these two
magnetic fields is important for
several reasons. If the limiting ap-
erture blocks part of the beam,
there is a reduction in the hright-
ness of the raster. Strong bombard-
ment of the apertured disc may
cause it to melt and vaporize, per-
mitting the evaporating materia: to
deposit and form dark areas on the
fluorescent screen. Last but not
least, if the beam, especially at
larger currents when its divergence
angle is large, enters the focusing
coil and the deflection fields off cen-
ter, the well known lens faults of
coma and astigmatism assert them-
selves and the edge focus of the
raster suffers especially. It is up to
the Service Engineer in the field to
guard against such difficulties and
to align the beam by adjusting the

Fig. 2: Unifocused
spot showing ser-
ration caused by

negatively charged

particle on inside
wall of limiting
aperiure. g
Fig. 1: Tilled lens

lon trap and centering magnets
correctly.

The best indication of alignment
is obtained by observing the un-
focused spot for optimum operating
conditions: it must be in the center
of the screen and be round at high
beam current. Unfortunately, most
television sets generate the anode
voltage by rectification of high fre-
quency pulses derived from the de-
flection system and consequently,
unless the deflection system is op-
erating, there is no anode voltage.
Therefore, in the field it becomes
necessary to resort to observing the
raster instead of the undeflected
beam spot and adjust for maximum
brightness which 1is difficult to
gauge accurately without a light
meter, Moreover, to manipulate the
centering magnet from the back of
the set and observe the spot or ras-
ter from the front is in many cases,
to say the least, an awkward pro-
cedure by itself. The result is an
alignment falling short of best
cathode-ray tube performance.

A simple expedient to overcome
these conditions is to deposit fluo-
rescent material around the limit-
ing aperture of the anode, as shown

type ion trap. which
features coating of
luminiscent material
applied over limit-
ing aperture disc

LUMINESCENT

LIMITING

+
+
¥
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GRID NO.1 Q SRIDNO.Z~ ANODE “SURFACE
Q00 00 + +
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INDICATOR ION TRAP

Fig. 3a: Raster with polka dotes in the
patiern on picture lube correctly aligned

on Fig. 1. If the beam 1s correctly
aligned, it passes through the aper-
ture and does not excite the fluo-
rescent powder. However, a mis-
aligned beam lands on the powder
and the resulting fluorescent light
reflected from the walls of the anode
tube can be clearly observed by
looking into the anode cylinder
through the gap between the sec-
ond grid and the anode, If the first
magnet is placed approximately in
the correct position, over the pole-
shoes on grid 2, and is moved along
the tube neck back and forward, the
glow will go through a minimum
and slight rotation of the magnet
will extinguish it, indicating correct
alignment. For more precise adjust-
ment, the beam current should be
increased by turning the brightness
control up and the above procedure
repeated. Near zero bias some glow
will remain if the limiting aperture

(Continued)
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Fig. 3b: Raster with polka dotes in pic-
ture tube palern incorrectly aligned

fulfills its function of trimming the
beam.

Zinc orthosilicate, which fluo-
resces in a green hue, is preferred
as the indicating material because
zinc sulphide may be poisonous to
the tube cathode. When a smatter-
ing of the willemite is applied to
the apertured disc in the manufac-
turing process, care must be taken
in order not deposit power on the
inside wall of the aperture. Fluo-
rescent particles present there ac-
quire negative charges and produce
“ragged edge” of the beam. Fig. 2
shows what happens if particles. of
the size of a few microns are in the
aperture. A dark serration which is
larger than the shadow of the ob-
structing particle itself appears on
the periphery of the unfocused
beam. No deleterious effect has been
noticed from prolonged high power
bombardment of the powder de-

posit if it adheres well to the aper-
tured disc. Should the emission drop
somewhat upon incidence of a
strongly misaligned beam, probably
due to oxygen liberated from the
silicate, the emission recovers al-
most instantaneously if the align-
ment is corrected. This observation
conforms with a recently reported
behavior of oxide cathodes?

Fig. 3a shows a polka dot pattern
on the screen of a correctly aligned
cathode-ray tube fitted with indica-
tor ion trap, and Fig. 3b represents
the same pattern if the heam is
misaligned. The peak current in the
dots was adjusted in the first case
to 200 pa. This corresponds to a
certain brightness. In the misaligned
case, the beam current was in-
creased to a value which gave the
same brightness as in the first case,
as this is what a viewer would do
using a misaligned picture tube.

Polka Dot Generator

The polka dot generator is a very
convenient laboratory tool for in-
vestigating the influence of align-
ment or performance of deflection
yvokes. Fig. 4 is the circuit diagram
of this generator.® The modulation
voltage to produce a given high-
light current in the dots can be
adjusted by giving the cathode-ray
tube itself as a slideback indicator
instrument. First, the cutofl voltage
of the tube is measured, and then
the bias voltage at which the de-
sired beam current paints a plain
raster. The voltage difference is
added to cutoff, and the tube biased
back to this value. The amplitude
control of the pip generator is now
advanced until the dots just begin

(Continued on page 56)

Fig 4: Circuit diagram of polka dot generator—a very convenient laboratory tool for investigating the performamce of deflection yokes.
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Modern aeronautical naviga-
tion equipment requires new
types of testing apparatus
which are basically minia-
ture transmitters, employing
unusual modulation systems.

By JOON H. BATTISON,

Associate Editor

Fig. 1. (Above) Typical aero radio
navigalion installation in Navion
aircrafl belonging to Aircraft Radio
Corporation. VOR and LT range re-
ceivers are installed together with
tower receiver and 10 Channel
VHF tower {ransmitter on leit panel.

Fig. 2. (below) Instrument panel of
American  Airways Marlin 404
showing course selector top right

and cross pointer

meter,

center.

VOR Signal Generator

T 1is apparent to all interested

observers that the trend in air
navigation and  communication
equipment is continually towards
the higher ifrequencies. From the
well tried and established low fre-
quency radio range with its four
course legs, “A" and *“N” sectors
and fixed orientation along defined
courses from one range station to
the next, the art has progressed to
the HVF Omni Range, or VOR. Al-
though this aid operates in the VHF
band it is by no means at the top
of the freguency table and even
now the trend is towards the UHF
band especially for precision posi-
tion fixing equipment.

The original “A” “N”, low fre-
quency ranges suffered from the
defect that only along one of the
four legs was it possible to use the
facility properly, by flying in the
“twilight” zone of “A’s” and “N's”,
thus keeping adequate check of the
aircraft’s position. On all other
headings the sector transmission

TELE-TECH » May. 1950

could be used only as a “homing”
heading on which to fly to reach
the range station. In the VOR com-
plete course information is awvail-
able to the pilot of a properly
equipped aircraft, and he can navi-
gate from a station in any direction
with even greater ease than can the
pilot of an aircraft using the low
frequency radio range. The prob-
lem of split beams is avoided since
there are no directed beams or legs
as such, but merely two transmis-
slons with fixed and rotating pat-
terns. To fly the range the pilot has
only to tune in the desired destina-
tion station, set the required track
on the course selector and fly the
track by reference fo the Cross-
Pointer Meter.

Receiving equipment usually con-
sists of a standard VHF receiver
tuning between 108 and 135 MC,
the necessary apparatus to filter the
various modulations appearing in
the output, presentation meters,
and earphones to monitor voice

www americanradiohistorv com

transmissions. Two components ap-
pear in the output of the receiver;
a 30 cps voltage known as the vari-
able channel, and a signal of 9960
cps modulated at a 30 cycle rate to
plus and minus 480 cps. The latter
is filtered and limited, and known
as the reference 30 cycle signal.

The navigation theory of the
equipment. is based on phase differ-
ence between two 30 cycle signals.
The variable 30 cycle signal is s0
arranged that when the receiving
antenna is bearing 0° from True
North it is in phase with the refer-
ence 30 cps signal. On other bear-
ings the phase difference varies up
to a maximum of 360°. It will be
seen therefore that the 30 ¢ps mod-
ulation on the 9960 cps signal
forms the reference voltage which
is  fransmitted omni-directionally
while the wvariable channel has a
rotating antenna patiern.

The Course Selector Meter is a
phase measuring device which in-
dicates the phase difference be-

a7
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VOR SIGNAL GENERATOR

(Continued)

Fig. 3. Installation of H-14 Signal Generator
ot American Airways Communications Test
Center at La Guardic Airport, New York,
Located in hangar, weak signal is radiated
lo test equipment in hangars or on ramps

tween the variable channel and the
reference channel. The wvertical
needle of the Cross Pointer Meter
is used to indicate course right or
left, The Cross Pointer Meter is a
center reading de instrument work-
ing out of a “watt-meter” circuit
which produces center or zero read-
ing when the phase of the two 30
cps signals is exactly 90° apart.
While the phase difference between
the VAR and REF signals deter-
mines zero setting the relative am-

Fig. 4. Aircraft Radio Corporation’s type H-14 Signal Generator.

Tons WHEEL »1
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TONE WHEEL # 2
B

Fig. 5. Block dia-
gram of the sgignal
generator circuit.
Tone wheels are
used leo generaie
the Variable and
Relerence signals
as well as the
Phase Localizer test
signals, Coil "A' is
the reference coil
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for 0°, 60°, 120°,

and 180° omni track test voltages. Coil “D”
is the reference for 240° and 300° courses.
Phasing pickup coils, A. B, C. and D,
plus reference coil are used for each course

plitude of the two voltages deter-
mines the —off-course” sensitivity.
Conditions governing the location
of VOR stations and the method of
flight testing for proper operation
have been described elsewhere in
this issue. While the receiving
equipment is comparative.y simple
it is always reassuring for the pilot
to be able to check his set before
taking-off, especially if there is any
likelihood of running into bad
weather: for although most parts of
the circuit are non-critical it is al-
ways possible for errors to occur
due to breakdown of components.
A recent development in this field
is the Type H-14 Testing Genera-
tor developed by Aircraft Radio
Corporation of Boonton, N. J. In
line with TELE-TECH's policy of cov-
ering all phases of radio communi-
cation the company’s assistance was
enlisted in making facilities avail-
able for the author to obtain mate-
rial for an article complementary to
“Flight Testing VOR Transmitters”.
The general external appearance

The center swiich makes

any type of signal available for testing all units of airberne radio navigation equipmeni.
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ot the signal generator is shown in
Fig. 1, while Fig. 2 shows the in-
terior. As 1s the case with all signal
generators the instrument is actu-
ally a very low power transmitter
which may be directly coupled to
the equipment under test. However,
as is always the case in test equip-
ment for receivers of this type it
has to include special signal sources
1or checking the functioning of
navigational indicators as well as
possess unquestionable accuracy.

Precise, simulated, omni and lo-
calizer signals for testing VHF nav-
igation receiving equipmenl in the
aircraft or on the test bench are
provided. The generator also con-
tains all sources of r-f and modu-
lation necessary to produce simu-
lated omni and phase localizer
courses. Selection of function is ac-
complished by means of a seven-
position switch. In the omni position
any one of six courses is available
by means of the six-position omni
track switch. The output of the
signal generator is sufficient to
transmit these standard navigation
signals over short distances, such as
to aircraft on the field, or, from an
inside antenna, to aircraft in a
hangar. Voice modulation can be
injected simultaneously with test
functions for communication pur-
poses.

Navigational Facilities

The standard VHEF navigaiion re-
ceiving equipment comprises a
complete unit which is capable of
accepting and utilizing signals of
widely different forms. Descriptions
of these unils and the manner in
which the signals are generated for
test purposes follows.

Previously described, the VOR
receiver makes use of a transmis-
sion containing fixed and variable
reference signals, the phase differ-
ence being used to indicate angu-
lar bearing from the transmitter.
Two test modulation signals are
generated. The reference, or REF,
signal Is obtained in a similar man-
ner to that used in the transmitter.
A 9960 cps signal (known as the
10 ke subcarrier) modulated at

TELE-TECH <+ Mgy, 1950
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30 cps with a deviation of plus or
minus <80 cps 1s produced by a
tone wneel driven by a synchro-
nous motor. This signal is applied
to the modulator at the standard
ievel of 30¢%. The variable 30 cps
signal is produced in the same man-
ner by the tone wheel and pickup
coil. After limiting and demodula-
tion the 30 c¢ps component of the
9960 subcarrier, plus or minus 480
cps, becomes the 30 cps wvariable
signal. Referring to Fig. 1, it will
be seen that by proper selection of
the coils shown any desired phase
difference can be obtained. For ex-
ample: Zero phase difference 1s
produced by applying ‘A" output
to two separate limiter demodula-
tors, result is two 30 c¢ps output
with zero phase difference. For 180°
phase difference coils “A” and “D”
are used, for 60° difference coils
“A’ and “B” are used. and for an-
gles greater than 180° “D” is used
as a reference instead of “A".

In the Omni position the refer-
ence and the wvariable modulating
voltages are mixed and applied to
the modulator to provide a simu-
lated Omni signal. Six Omni Track
angles are available by means of
the Omnl Track switch, shown in
Fig. 2. The angles indicated on the
switch are for a To-From meter
indication of “To”. These angles are
determined precisely and perma-
nently by means of the angular lo-
cation of pick-up coils around the
periphery of the tone wheel. The
“Zero phase” relationship is estab-
lished at the factory and need never
be reset except in the event of fail-
ure of certain components,

VHF 90-150 cps (Amplitude)

Runway Localizers

These are the standard runway
localizers and have been in use for
several years. Generally known as
AMP LOC’s they operate by com-
paring two modulations on one
carrier—90 and 150 cps—and pre-
senting the information on the ver-
tical needle of the Cross Pointer
Meter. A second tone wheel on the
same drive shaft with its own pick-
up coil generates a 9960 cps sub-
carrier frequency modulated at a
90 and 150 c¢ps rate. The output
after limiting and demodulating
provides 30 and 150 cps for festing
this section of the equipment.

Intended to replace the AMP
Locs eventually, the PH Loc op-
erates in a manner similar to the
Omni-range. But instead of trans-
mitting a rotating REF signal it is
fixed in phase with the VAR signal
on one side of the runway and 180°
out of phase on the other. Exactly

TEL®-TECH <+ May, 1950

Fig. 6. Interior view cf type H-14 signal generator.

The pickup coils and tone wheel are

housed in the casing al the rear of the chassis, In operation only a very fainl 10 KC whistle
is heard from the tone wheel. Thorough shielding prevents stray 1-f pickup or radiation

down the center of the runway the
two signals cancel, and only the
carrier influences the Cross Pointer
Meter.

The three most clockwise posi-

tions of the function switch provide
‘“‘reference’ and “variable’” modula-
tion mixed in the correct percent-
age and phase required to produce
{Continued on page 57)

“Bisignal” Transmission for FM Stations

AYMOND M. Wilmotte, consult-

engineer of Washington, D. C,,
has filed a petition with the FCC
requesting the amendment of the
rules to permit every FM broadcast
station to transmit two FM signals
of different intensity within their
allocated frequency band. The sec-
ond signal is to be sufficiently weak
that normal receiving sets are un-
aware that a second program or
signal is being transmitted. A spe-
cial receiver will be required to re-
ceive either program at will.

Mr. Wilmotte points out that in
the past it has been possible to
receive an FM signal free from
other FM signals because of dif-
ferences in frequency. and that his
work during the last few years has
been on methods for separating
FM signals because of differences
in amplitude.

The new method of dual trans-
mission has been given the name
of “BISIGNAL”, and provides the
following:—

(a) Voice or Music. When both
the strong and the weak signals are
modulated by wvoice or music, op-
eration has been achieved with sub-
stantially no cross talk and with an
intensity ratio between the signals
of ten to one. Ratios as high as one
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hundred to one have been used
satisfactorily.

(b) Control Signal, Special sig-
nals are being transmitted today by
many FM stations in the form of
supersonic “Beep” or pulse for con-
trolling the intensity of the sound
out of the receivers. In this direc-
tion, Mr, Wilmotte has hbeen able
to send similar control signals but
has used the weaker of the two
transmissions, so that the control
signal is completely secret since it
cannot be detected by a normal re-
ceiver. By this means tihree inde-
pendent operations using the same
number of tubes and simpler cir-
cuits than presently used in “Beep”
systems can be controlled. Addi-
tional controlled operation can be
obtained with relatively simple
circuit additions.

The importance of this develop-
ment lies in its ability to transmit
an additional communication and
hence would permit broadcasters
to provide a number of services to
be paid for by a rental or a sub-
scription arrangement; such as
programs fitted to minority tastes
or special needs, and communica-
tion to mobile units. It would also
provide “Beep” type of operation
without danger of pirating.
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For MANUFACTURERS —New

Practical suggestions for increasing production,

Edited by
BERNARD F. OSBAHR

Anti-Friction Bearings

EPORTED to represent a 33% re-
duction in size from the smallest
of its type previously available in
this country, the new MICRO Ball
Bearing number R 1-4, of Conrad (re-
tainer) design, reduces friction to 1/3
that of next larger size.
The bearing is fully ground, meas-

Extremely small size of R1-4 Micro Ball
Bearing can readily be seen by conirasting
against accompanying paper clip in photo

uring Y4-in. O.D. by 3/32-in. wide
with a bore diameter of 5/64-in. Both
diameters are held to tolerances plus
zero, minus 0.0002-in. from nominal,

The retainer, or separator, often
considered the heart of this type,

Typical remote

insiallation of Quality Conirel

$$$ FOR YOUR IDEAS

Reuaders uare invited to econtribute
their own suggestions which should be
short and include photographs or rough
sivetches. Qur usual raies 1will be paid

for muterial used.

is of pressed and hardened beryllium-
copper, with a tensile strength of
180,000 p.s.i. as against 40,000 for the
usual pressed steel type, and with
similar superiority in fatigue and
wear-resistant qualities. Design was
developed over a period of three
vears by New Hampshire Ball Bear-
ings, Inc., of Peterborough, N. H,

“"Tandem Timer"

HE “Tandem Recycling Timer™,

manufactured by Industrial Tim-
er Corporation, of Newark, N. J,
is a new timing device having two
individual timing e.ements, each
able to control a specific operation,
accommodated in a single housing.
When timer dials are set to respec-
tive time intervals required, each
cycle of operation will follow the
other continuously in sequence.

For example: If two successive
production operations require 4
minutes and 2 minutes respectively
for their completion, the timer dial

Indicaters in a manufacturing plant.

Characteristic Analyzers showing rejeciion rates at each inspection poimt are at right
while Totalizer units that coun! the manufactured items are at left in the backqround
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of one element is set for 4 minutes,
and that of the other for 2 minutes.
Upon lapse of the 4-minute inter-
val, the first e.ement not only actu-
ates whatever mechanism is neces-
sary to bring the operation it is
controlling to an end, but simulta-
neously actuates the second timing
element in order that the second
operation can be immediately com-
menced. Similarly, upon completion
of the 2-minute period, the second
element “hands back” the job of
control automatically to the first.

The complete Control Cabinet
measures 11% x 9 x 7 inches, and
contains two sockets into which the
timing elements are plugged so that
they control a single-pole, double-
throw load relay. The contact cir-
cuit of this relay is unpowered, per-
mitting application of the particular
voltage and current necessary for
test or production.

Quality Control Indicator

NEW device, which can be in-

strumental in assuring the
highest quality of most mass-
produced items and reduce manu-
facturing costs at the same time,
has been developed by the G-E
General Engineering and Consult-
ing Laboratory.

Termed the “Quality Control In-
dicator,” and essentially an electric
computer, the bhasic equipment con-
sists of two units: a “totalizer,”
which counts the units inspected,
and a “characteristic analyzer,”
which counts the rejects for a given
characteristic checked by inspectors.
The “guality” meter shows whether
rejections are above or below a pre-
determined level.

In practice, the indicator uses
various signalling devices, such as
an “electric eye’ or a switch tripped
by passing objects, to count the
number of articles produced. Every
time an inspector rejects a unit, he
pushes a button, and this causes a
change of reading on the indicating
meter. When the reject level at an
inspection station exceeds a pre-
determined rate, the needle on the
meter moves from the green half
of the scale to the red half, indi-
cating to supervisors that corrective
action is needed.

On the front panel of each char-
acteristic analyzer is a selector on
which the acceptable reject rate
may be set. Reject levels ranging
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Methods, New Materials, and New Machines

improving quality and reducing costs

Pres-Vac Safety Feeder, made by F. J. Littell Machine Co.. Chicago, Ill., in operation.
Device avoids having operator's hands in danger area when hand-feeding a press. Small
pieces are lifted by the vacuum obtdined from passing compressed air through a venturi

from zero to 109 may be moni-
tored. The quality level to be used
is determined by previous produc-
tion experience.

The characteristic analyzer is
roughly the size of a shoebox; and
the totalizer the size of a portable
typewriter case. The equipment
may be run on either 110-volt, 60
cycle ac or on de and the indicating
units need not be near the produc-
tion line.

The count of total number of man-
ufactured articles inspected is given
on a dial seen through a small open-
ing on the panel of the totalizer, and
total number of rejections may be
seen through an opening in the
characteristic analyzer panel. At the
end of 2000 unit production, device
may be reset.

Oilless Wooden Bearings

N interesting new engineering

manual treating the principles
and applications of ‘oilless’ wooden
bearings in modern machine design
has recently been published by the
Paramount Oilless Bearing Co. of
Worcester, Mass,

The book considers applications
of wood bearings in certain electri-
cal and electronic situations such
as where dielectric qualities of the
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bearing itself are important; where
oil drip or spatter from conventional
surface-lubricated bearings would
injure the efficiency of surrounding
circuit compenents; use in inacces-
sible locations where bearings must
remain self-lubricated for a number
of years; where surrounding high
voltages prohibit lubrication main-
tenance; and where elimination of
noise is paramount.

The manual, first book of its kind,
1S being loaned to engineers and
machine designers on request.

Plastic Housing Cuts Cost
of PA System

SAVING of 259% in cost of the

bottom housings for public ad-
dress system driver units has re-
sulted from molding them of Bake-
lite (Union Carbide and Carbon
Corp.) phenolic plastic, The unit
illustrated is the first designed to
operate with both constant voltage
and constant impedance systems.
Resistant to impact, rough handling,
moisture, chemicals and fumes, the
plastic housing has transformer
terminals emerging from a block in
the bottom which is an integral
part of the molded case. The termi-
nal block needs no sealing gasket.
The housing itself requires no de-
burring, nor painting, since the glossy
black color is part of the plastic
itself. Capable of handling undis-
torted output of amplifiers up to 30
watts capacity without blasting or
overloading, the driver units made
by University Loudspeakers Inc.,
80 Kenisco Ave., White Plains, N. Y.,
have a new diaphragm structure
made possible by the use of Bake-
lite phenolic resin cements and
binders. A new “W” shaped Alnico
9 magnet eliminates stray fields
and provides a greater concentra-
tion of energy in the voice gap.
Frequency response is 80 to 10,000~
cycles.

Close-up of new speaker driver unit whose molded plastic housing costs 25% less to make

www americanradiohistorv com
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Dayton IRE Air Conference

1950 Meet on May 3-5 features 56 papers on air-
borne communications; 22 exhibitors participating

TECHNICAL conference on the

airborne electronic art will be
held under the sponsorship of the
Dayton section of the IRE on May
3-5 at the Biltmore Hotel, Dayton,
Ohio. Manufacturers of airborne
communications components and
associated test units will exhibit
their equipment {from 9:00 A.M. to
9:00 P.M. on the days that the con-
ference is in session. Technical ses-
sions are scheduled for the after-
noon of May 3rd and the morning
and afternoon of May 4th and 5th.

A welcoming luncheon is planned
for May 3rd at 12:00 noon. The tra-
ditional banquet will be held at
7:00 P.M. on Thursday, May 4th at
which a presentation—“Pioneer in
Airborne Electronics” — will be
made to the guest of honor. A spe-
cial program has been arranged for
the wives of guests which will in-
clude (in addition to the luncheon
and banquet) a “Get Acquainted
Tea™, a tour of the Frigidaire Kit-
chens, and a tour of McCall Cor-
poration’s pattern department and
plant.

A representative list of papers io

A megacyele grid-dip meter for 2.2 to 410
MC range will be shown by Measurements
Corp.. Boonton, N. J. Known as Model 59, it

determines resonant frequency of tuned
circuits, antennas and transmission lines
42

be presented follows:

“The Slitted Cylinder Traveling Wave Antenna.
0. R. Rhodes, Ohio State University Research
Foundation.

“‘A UHF-VHF Tail Cap Antenna.”” L.
zlectronics Research, Inc.

“Appl. af Slot Antennas. "J A. Albana, -AMC.

“Problems in the Design of Very- ng'h Frequency
Navigational Receivers.” R. 7. Adam ond A. G.
Kandoian, Federal Telecommunications Labs.

"“A Freauency-Modulated Microwave Radio Alti-
meter.” D. Blitz, Raytheon Manufacturing Ca.

“The Anaiysis of Balanced Amplifiers with In-
Phuse Feedback.” Prof. J. M. Cage, Purdue Univ.

"Cathode Ray Oscillcgraphy Above 100 Mc.” R. C,
Schwantes and M. Newman, Lightning and
Transients Research Institute, and P, 5. Chris-

I

E. Rabum,

toldi, Allen B. Du Mont laboratories, Inc.
Slotted Waveguide Antenna Array.”’ S, Hershfield
ond W. V. Foley, The Glen 1. Martin Co.

Type 15B VHF Omni Range equipment will
be displayed by the Aircrait Radio Corp..
Boonton, N. ]. Input power requirements are
2.9 amps at 28 v. dc, or 5.8 al 14 v, de

"“UHF Non-Directional Slot Antennas for Missiles.”
H. Rowland, Workshep Associates, Inc.

“Development of a Flush Mounted Mon-Directive
Airborne Antenna System.”” 5. M. Kerber and
R. Krousz, North American Aviation. Inc.

“5 KW R. F. Termination Wattmeter for Television

Use.”” Harold Sievens, Bird Electronics Corp.
“‘Aircraft Radio Interference Reduction.’” M. M.
Newman, Lightning and Transient Research In-
stitutes, P.W. Couch, AMC

Collins Radio of Cedar Rapids,
la., plans to show six pieces of air-
craft radio equipment. Included
among these is an airplane commu-
nication installation consisting of
the 51 R, VHF receiver for VOR,
Localizer and voice communication,
and the 17-L, VHF Multi-Channel
transmitter. Fitted with preset
crystal control of 180 channels in
the 118 to 135.5 MC band, it is com-
plementary to the receiver. Landing
aids are also included in the form
of the 51-V Glide Slope Receiver.
This is the first piece of equipment
designed for reception on 20 differ-
ent channels — ten presently op-
erating, and ten in the future as
more Installations are made.

In the fleld of navigation equip-
ment, the 560-A-1 Parallel Course

www americanradiohistorv com

Bird Electronic Corp., 1800 East 38th St.,
Cleveland 14, Ohio will feature the 824
Termaline R-F Wattmeter. Designed for use
with TV transmitters, this unit operdaies
with connector end down and mounting
positions are provided as illustrated. Hcli
inch pipe is used for water connections

Computer is a new device which
will provide courses five miles apart
up to 30 miles from any desired
track for paralle! course work. It is
actually a DME unit or R-Theta
Course Calculator. On display, but
not demonstrated will be the 560-
B-1 Pilot Steering Computer. This
is an instrument to assist in inter-
preting the cross pointer meter as
well as use on cross country flights,
Intercepting the glide path and fly-
ing the localizer. The last instru-
ment they are showing, but not
demonstrating is the Course Line
Indicator. This shows, in connec-
tion with the flux-gate compass,
position left or right of the desired
course. It can also be used to show
the relative position of the runway
when using ILS.

General Radio Co.. Cambridge, Mass., will
exhibit measuring equipment for the i
VHF and UHF ranges, with pariiculcr em-
phasis on instruments for impedance meas-
urement. One of the featured units will be
the 1601-A VHF Bridge (above), designed
for measurement between 10 and 165 MC

TELE-TECH -+ May, 1950
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~ UNIFORM
~ FLUX CONTENT

' ELIMINATES
REJECTS

DEPENDABLE _ MADE FROM
QUALITY _ VIRGIN METAL
KESTER

Using Kester Flux-Core Solders, Plastic-Rosin
and “Resin-Five” Core Solders, will keep your
solderers satisfied. Kester Hows better—handles
easier —faster 1o use. Kester Solders are macde
only [rom newly mined grade A tin and virgin
lead.

FREE TECHNICAL MANUAL —Send for your copy of
Sovprr and Soldering Technique.

KESTER SOLDER COMPANY « 4210 wrIGHTWOOD Ave.

SEE US AT BCOTH ! CHICAGO 39, ILL. + NEWARK, N. L. « BRANTFORD, CANADA

STEVENS HOTEL KESTER
MAY 22-25 SOLDER
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WASHINGTON
Hews Letter

Latest Radio and Communications News Developments Summarized by Tele-Tech’s Washington Buream

EARLY-SUMMER COLOR-TV DECISION—The
FCC evidently is aiming toward a target date of reach-
ing a determination on color-television by late June or
early summer. Because of the political maneuvering and
battling between the different radio companies for the
best publicity spotlight, not only was the Commission
exhibiting a rather baffled frame of mind but also there
was considerable concern among impartial observers at
the eight-month hearings of a trend toward “face-fav-
ing” with the FCC decision to permit all the competing
systems to participate in the inauguration of color tele-
vision for public consumption.

SINGLE STANDARD DESIRABLE—Even though a
concensus has been reached by topflight radio engineers
and also by Senate Interstate Commerce Committee
Chairman Johnson that a single color-video system
would be in the best public interest, certain elements
within the FCC appear to be jockeying toward a final
decision under which multiple systems would be avail-
able. This was exemplified, it appeared, in the tenor of
the questioning during the cross-examination phase of
the hearings which lasted all April, especially in the
interrogation of the principal radio industry technical
witnesses and the chief radio manufacturing spokesmen
such as RMA President Cosgrove and Philco engineer-
ing vice-president David B. Smith. Such ideas were
illustrated in the questioning as to whether the FCC
should prescribe that all color TV sets contain the
Chapin-Roberts adapter (developed by the FCC labora-
tories scientists) which would premit CBS to use ifs
system; whether all television should be moved “up-
stairs” into the UHF bands after a period of amortizing
present VHF' monochrome receivers, efc.

COMMUNICATIONS POLICY BOARD—First piece
de resistance of the new Communications Policy Board
will be the international communications merger, and
that subject occupied practically entire agenda of its
April 20 session. Meanwhile, major government de-
partments interested in communications and radio have
appointed key officials as liaison representatives with
the Board—Major General H. M. McClelland, Commu-
nications-Electronics Director of Joint Chiefs of Staff,
for Department of Defense; CAA Administrator Delos
W. Rentzel and Federal Airways Director C. W, Horne
for Commerce Department; Commissioner E. M. Web-
ster for FCC; and Telecommunications Policy Staff
Assistant Chief Cecil Harrison for State Department.

STREAMLINING FCC MOBILE RADIC PRO-
CESSES—With the backlog of applications for mobile
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radio services in all categories, particularly in indus-
trial power utilities and petroleum radio, the FCC last
month was engaged in an intensive study of methods
of expediting the processing in this field. Instead of
lengthy applications on moving of base station locations,
additional mobile units and similar routine extensions
of mobile radio systems, the FCC staff has in mind very
simple forms of applications, just requiring rubber-
stamping by the Commission, and in the case of any
changes of equipment no applications whatsoever if the
type-approved equipment is used. It is estimated that
this will cut the application load of some 20,000 applica-
tions a year in half and will permit the FCC technical
stafT to devote more time to frequency coordination and
engineering problems. If the procedure is streamlined,
it will not only mean Commission action on applica-
tions in two or three weeks, instead of four and five
months now, but will also step up the expansion of
mobile radio services with greater activity by the
manufacturers.

AIR PICKUPS BY TELEVISION STATIONS—
Individual broadcasting and television stations can
engage in air pickups through radio relay links for
network routes and then feed the video transmissions
into telephone relay lines, the FCC has just ruled. This
permits such air pickups as now used by DuMont be-
tween New York and New Haven and similar opera-
tions engaged in by about a dozen television stations
in different sections of the country.

CONSULTING ENGINEER'S MOBILE RADIO
PROPOSAL—A well-known radio engineer, A, D. Ring,
former FCC assistant chief engineer for broadcasting,
presented the FCC with an interesting mobile radio
problem April 13 in his application {o operate a Special
Industrial mobile radio system in the field testing of
broadcasting and television stations and in the erection
of antennas. Because of the paucity of frequencies, the
Commission determined to probe the usefulness of this
service in mobile radio through a hearing.

LITTLE CHANCE FOR RACING BAN BY RADIO-
TV—Possibilities of Congressional approval of bill
which would prevent broadcasting and television sta-
tions from giving results of horse races for an hour after
the race are most dim. Radio-TV interests were slated
to join with the press that such a move would be a
form of censorship. Hearings started before Senate
Interstate Commerce Committee April 11.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D. C.

TELE-TECH +¢ May. 1950
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SMALLER THAN PREVIOUS “SMALLEST"...

PREDETERMINED ACCURACY...

REMARKABLE STABILITY...

EXCEPTIONAL CHARACTERISTICS ...

@ Smaller than a paper clip! Only 3/18" dia. by 7/16”
long! Yet rugged, accurate, stable, exceptional.

Such is the story of Aerovox Micro-miniatures (Type
P83Z Capacitors). Smaller physical size directly due
to radically new metallized dielectric—a dislinct de-
parture from conventional foil-paper and previous
metallized-paper consiructions. Dielectric and elec-
irodes combined in one element. Smallest capacitor

available for capacitance range.

Aerovox Micro-miniatures are particularly applicable
to radio-electronic miniaturization calling for high-

frequency and by-pass coupling.

@ Try Aerovox Micro-miniatures in your miniaturized
assemblies. Write Dept. FD-450 for engineering data,
samples, quotations, and application engineering aid.

F

One size lor all ratings —3/16" dia. by 7/16”
long.

Hyvol K impregnated in humidity-resistant
molded thermoplastic cases.

Operaling temperature range from —15°C,
to +85° C. without derating.

Power factor less than 1% when measured
at or referred o frequency of 1000 cps and
ambient lemperature of 25°C,

capacitors

TELE-TECH

May. 1950

CAPAC

A T ) R I N G

Insulation resistance of 25,000 megohms or
greater, measured at or referred to tempera-
ture of 25° C. Insulalion resistance at 85° C.,
500 megohms or grealer.

Very high self-resonant irequency., due to
remarkably small length of unit.

Life test: 1000 hours at 1.25 times rated voli-
age in ambient temperature at 85°C.

I1TORS » VIBRATORS

iy Sl 44 Gditiid A

. .

Meets humidity resistance requirements of
RMA (REC-118, section 2, paragraph 2.38) for
paper tubulars.

Meets BRMA heat resistance test at 85°C.
(REC-118, section 2, paragraph 2.39).

In 400 VDC (.0005 to .003 mfd.) and 200 VDC
(.005 and .01 mid.)

Other capacitlance and voltage ratings will
be made available in near future.
*Trade-mark

TEST INSTRUMENTS

”

AEROVOX CORPORATION, NEW BEDFDRQ, MASS., U. S. A. « Sales Dffices in All Principat Cities
Export; 17 £. 42nd S1., New York 17, N.Y, « Cable: AEROCAP, N Y. « In Canada: AEROVOX CANAOR LTD., Hamilton, Ot

www americanradiohistorv com
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NEW EQUIPMENT i ousisners ant osinee

Relay

Construction of the series SM relay has
been modified to permit ils use with a minia-
ture zocket and sbhield with inner spring. This

provides a SPDT plug-in relay that will oe-
cupy only % in. chassis space, yet may be
meounted in any position without danger of
working out ol socket, The S series is of-
fered wilh de¢ windings from 0.158 to 8000
ohllms resistance with minimum adjustment
to pull in on 3 ma al 75 milliwatts. Coil ecan
be wound to dissipate up Lo 1.7 walls. The
G wversion relay is lhermetically sealed in
miniature-tube glass envelopes with standard
T-pin kases. Open version relay is single
screww  mounted. —Totter & Brumfield, <¢/o
Ralph Drengle, Princeton, ind.—TELE-TECH

Sweep Yoke

A new sweep
sweep up (o 70°
ficienew.

yoke has becn designed 1
cture lubes with high »7-
When this yoke is used in conjunc-

tion with associated G-Jd sweep components,
the horizontal sweep sysienmt requires only 20
ratls of horizontal inpul from a 230-v. sup-
nl Horizontal inductance 13 millthenries.
while vertical inductance jg 30 millihenries.
Tt is available with either a laminated or
ferrite core.—General Eleelrie Co.. Syracnse,
N. Y.—TELE-TECH

Focus Maynet

An adjustable focus magnet wilh bpielure
posgilioning conrral has been developed for
use with all 'V jubes having magnetic de-
flection, Positioning control! uiilizes finx leak-

%

[
k
L
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age and
1

separate adjustients for focus and
tion can be made from the rear of Lhe

cabinet. Centering controls are eliminated,
thereby culling receiver costs. External flux
lea e is extremely Jow. The wmagnet has
high coercive force: masgnelic field remains
constant over years of operation—Happner
Manuiacturing Co., Round Luake, IN—TELE-

TECH

Decade Inductor

Available in single-dccade units for build-
ing into other equipment and in three- and
four-decade cabiner assemblies for laboratory

use, new decade inductors nprovide precise
steps of inductance froem oire millihenry 1o
ane henvy per step. Cores ave nelybdenum
pertmalloy Adust ormids with  precisely ad-
iusted, banked windin Temperature co-
cflicient of inducltance 24 parts per mil-
Yion per degrec Cenligrade over the normal
range of  rooin tenmiperatures. AMaximum
srorage tactor, €, is belween 200 and 340,
Accuracics range [(ram 2% for the one milli-
henry sieps to L2564 Tor the one henry steps.
—General Rudin Co., 2 Massachusetts Ave.,
Cambridge 39, Mass.. TELE-TIZCH

Studic Ribbon Micrephone

Capable ol withslunding o great deal of
merhaniea!l abuse, (his studio ribbon micro-
rhone hias a Frequency response [rom 40 eps

to 14 KO Flaormonic «Jistortion is legs than
19 and discrimination with angle—60 cps to
1 KC--ig less than 1,/10ih that of a dia-
Ihragin microphone. Unit is shock-mounted
m o rubber. It is available in 200-ohm aud
igh-impedance  outpnts. List. $32.00 o
F80.00, IWrite Tor Catalogue Nao.o T-3M—Am-
perre Co.. Inec.. 5 Broadway., New Yorl 12,
N, Y.—TELE-TE{H
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Inverter

Model 421 Imverter (ransfovins 23 v, de Lo
400 cyele ac .1%. 113 v. ae =*=19 single

pliase and/or 115 v, =29% three phase. Fea-

tures are exceptional frequency and
stability over extreme ranges of temperature,
altitude, load and input ranges, and complete
absence of moving parts, Oulput is 100 VaA;
power lactor .4 to .% lag, Weight is 19 Ibs.
and overall volume is 620 cubic in. There are
no revolving or oscillating switches, comtnu-
tators, rings, brushes, governers, or vibrator
contacts. The eli ation of mwoving regulator
parts, such as carben pile regulators, de-
creases mainienance and inspection whilz jn-
creasing pPervionmance and accuracy.—varo
ifacturing Co.. Box 638, Garland. Texas.
WLE-THKCH

voltage

Toene Arm

Provision [or playing back 33 1/2, 45 and 78
rpm records is provided by the Turret-Head
tone  arm. Vertical, standard, lateral and

combination
ol three. can all be wmounted on a (urret con-

micrugrogve cartridges, m any
within the head ol Lhe pickup, A
knob on lhe front of the head is rotated to
selecl the desired cartridge. Stylus pressure
changes auwtomatically 1o conform with the
reguirements of the individual cariridges. The
single arm eliminates the inconvenience of
plug-in eartridges or exura pickups con the
playbaek turntable, yet maintains optimum

tained

performance through the use ol a separate
cartridge for caclh function.—Fairehild Rec-

ording Equipment Cerp.. 154th St. & Seventh
Ave., Whitestone, L. 1., N. Y TELE-TECH

Audio Transformer

Jaid to he the smallest standanl audio
transformer in “he waorld, the 850 has dimen-
sions of .4 x .73 x .56 n. Five stock ivpes

cover input,
applications,
hy=ragcopie

interstage, oulpur. =wnd reactor
Molded nylon hobbin and non-
insulation are used througheut.

MUOSS0 transformers are vacuum  nmpreg-
natcd 'n assure dependable operation under
high blmidity conditions,—United Trans-

farmer Co., 150 Variek
N, Y —TELE-TECH

New York 13,

TELE-TECH +* Magay, 1850
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ow electromic “pamthrushes” create
pictures m onr newest art form

There’s not o single
moving part in a Kinescope
—but it gives you pictures

in motion

No. 4 in a series ouflining high
points in television history

Photos from the historical collection of RCA

® Ever watch an artist at work—seen how his
brush moves over the canvas to place a dot here,
a shadow, a line, & mass. or highlight there, until
a picture is formed?

Next time vouTre asked how television pic-
fures are made, remember the pamtbrush comparison. But
the “brush” is a stationary electron gun, and the “paint” is a
highly refined coating of fluorescent material made light or

dark in orderly pattern by electrons.

Developed by Dr. V. K. Zworvkin, now of RCA Labora-
tories, the kinescope picture tube is one of the scientific ad-
vances which gave us all-electronic television . . . instead of
the crude, and now outmoded, mechanical techniques.

cios e e R e

New 16-inch RCA glass-and-metel kinescope picture tube, alnost
5 inches shorter than previous types, incorporates o new type of
glare-free glass in its faceplate —Filterglass,

TELE-TECH + May. 1950

An experimenta! model of the kinescope —developed by Dv. V. K. Zworykin
of RCA Laborulories—is seen undergoing laborutory tests.

Today, through research at RCA Laboratories, these com-
plex kinescope picture tubes are mass-produced at RCA’s
tube plants in Lancaster, Pa., and Marion, Indiana. Industrial
authorities call this operation one of the most breath-taking
applications of mass prodnction methods to the job of making
a precision instrument,

Thousands of kinescope faceplates must be precisely and
evenly coated with a film of absolutely pure fluorescent ma-
terial . .. the electron gun is perfectly synchronized with the
electron beam in the image orthicon tube of RCA television
cameras . . . the vacuum produced in cach tube must be
10 times more perfect than that i a standard radio tube—
or in an electric light bulb!

Once it has been completely assembled, your RCA kine-
scope picture tube is ready to operate in a home television re-
ceiver. In action, an electrically heated surface emits a stream
of electrons, and the stream is compressed by finely machined
cylinders and pin-holed disks into a pencil-thin beam. Moving
back and forth in obedience to a radio signal —faster than the
eye can perceive—the beam paints a picture on the face of
the kinescope. For each picture, the electron beam must race
across the “screen” 525 times. To create the illusion of motion,
30 such pictures ure “painted” in every single second.

Yet despite these terrific speeds, there are no moving me-
chanical parts in an RCA kinescope. You enjoy the newest of
our arts because electrons can be made to be obedient.

@

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION
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Connector
The *8§9 Series”’ is a rugsed, heavy-duty,
field service type of connector designed to

meel the unusual demands of the government
equipment.

for field Bven when completely

submerged in water, mud, 0r mire these con-
nectors give efficient performance, Built-
in vrubber cable clamp and anodized finigh
provide maximum resistance (o the elements.
Coupling rings are long. providing a full hand
grip, and are heavily grooved to prevent slip-
ping when handled in rough weather. IFlat
sides are provided so that . standard opeu-
end wrench can be used.-—American Phenolic
Corp., Chicago 50, IIl.——TELE-TECI{

Plug=-In Amplifier

Tyvpe 8862 plug-in amplifier chassis can
be mounted in three positions: front or back
of the relay rack with provision made for

horizontal plug-in lhrough the front of the
relay rack panel. When mounted f{ront or
baclk, chassis is latched vertieally, siwnilar Lo
conventional telephone selector switch mount-
ing. Companion mounting rrames are avail-
able to accommodate either horizoantal or ver-
tical mounting.—Cinema Engineering CO
1510 West Verdugo Ave., Burbanlk. (alif,
TELE-TECH

Universal Power Bridge

Type 630 direct-reading universal power
bridge perimnits accurate determination of r-f
power levels over a wide range. 1t may be

used with bolometers having either positive
or negative temperalure coeflicients and with
oOperating resistance iu (he range from 30
te 250 ohms. A range selector switch pro-
vides a choice of 1tull scale deflection for
0.1, &, 0, or 100 milliwatts.—Polyteehnic Re-

searech & Development Co.. lne., 202 Tillary
8t., Brooklyn 1, N. Y.—TELE-TECH
FM Radiotelephone

Incorporation of instant-heating tuhes in

new 50 and 10¢-watt FAL radiotelephones pro-
vide the advantages of greater power and
range with a remarkable reduction in battery
drain. An improved systemn of modulating the
phase modulator tubes provides excellent
voice guality with 100% mogdulation *=15 KC.
A special circuit bheosts the low tones round-
ing out the voice quality so that it has a
naturalness not previously obtained with nar-
row band FM transmitters. The FM-39X is
a double-superheterodyne receiver which uses
one crystal to convert to the two intermediate
frequencies. The lhigher intermediate fre-
quency will lie between 5100 and 5900 KC,
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depending on the signal frequency, while ths
Jower i-f is 43D ke IPrequency range is 30 1o

44 JC; to 78 AMC on special order. Signal
or apwroximately .4 V. will cause 20 db
noise yuieling.- -Kaar Engineering Co., Pale
Alto, Calif—TELE-TECH
Stabilizing Amplifier

An improved stabilizing amptifier (T'A 5C)
has bheen designed Lo correct faults which
may be introduced in video signals during

their transmission from the television ¢amera

Lo the input of the transmitter. It will cor-
irect many common disturbances such as hum
or surges originauing in power supplies. other
random gnals created by high-impedance
grounding circuits or long cable sheaths, cir-
euit saturation with resultant destruction of

the proper syne-to-picture ratio. switching
surges, and low-frequency distortion intro-
duced by coupling circuits with inadequate

tinne constants. The TA-5C clips a complete
signal at blanking level and the video portion
of the signal. wilh jts ¢leaned-up blanking
reference, is fed Lo a mixing amplifier stage.
where Lhe sync signal, likewise «¢lipped and
reshaped, is restored to it Sepurate gain
conlrols are used o video and synce portions
of Lhe signal (o permit svne range setling of

9 to 50%.--Rndio Corporantion of Ameriea,
RCA Vietor Div.,, Camden. X. J.-—TELIS-
TECH

TV Prejection Equipment
(')ulsmndmi.. featnre of the new Dudont-

Holmes '‘Superspeed Projector” is the ex-

tremely fast pulldown mechanism. The in-

termittent sprociet
mately 2000

pulls down Jin approxi-
thus effectively reversing
the present cycle and allowing
pulldown during the blanking period of the
tube, Despite the problems of inerlia and
sirain accompanying intermittent motions of
this #peed, lests have proven the rugged me-
chanical design to have durability far su-
perior to  presenl normnal-speed  projectors

The rapid pulldown characteristic makes thr,-
projector a dual purpose tool for TV stations.
As a direct projector for image orthicon ca-
meva pickup, it provides a film chain free
froon the spurious signal and shading prob-
lems inhereaot in present iconoscope pickup
chains. The second purpose of the “Super-
speed” projector is its use as & haclkground
projector for studio production.—Allemn B. Du
Mont laboratories, Inc., 2 Main Ave., Pas-
suic, N. J—TELE-TECH
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19-in. Metal TV Tube

A new 19-in metal TV wube (19AP4) has

been devetoped which provides a useful image
113 N 15% in,

with high brilliance and defl-

e

1t is designed for magnetic focus and
and utilizes an electron gun with
use wilh a single external
magnetic field to eliminate ion spot screeo
blemish, Anode operates at 13.000 v., grid ro.
2 at 250 v., and grid no. 1 from —27 to —83 v.
Photo shows the 19AFd4 at extreme left with
16 in, tube in center and 12% all-glass tube
at right.—Sylvania Electric Products, Ine,,
500 Fifth Ave., New York 18, X, Y.—TELE-
TECH

nition.
defiection
bent structure for

Polarized Relay

Capable of repeating, with high accuracy,
feeble =zignal impulses of varying time dur-
ation, the Carpenter polarized relays main-

tain this ability for long periods without at-
tention. These relays, manutactured by the
Telephone Manufacturing Co., Ltd., London,
Iingland, are being dis{ributed exclusively in
the . S by . I’ Clare (Cu. The t¥pe B
(illustrated) is a miniature relay of phenom-
enil performance in proportion 1o g size and
weight of 4.8 oz (This we was incorveeily

stated in a previous ve of TELER- TECH).
Primarily developer for military andd aircraft
uses, it has exceplional (hermo  stability.

Complete technical descriplion cun be found
in (l.ue Bulletius 110-111-112.—C. P. Clare
o 4719 West Sunnyside Ave., Chicago 30,
1. —TELE-TRCH.

Cable Reel

The Port-0-Reel is a time and money save
ing tool for remote and spceial events broad-
casl Creéws 1t permits the handling of up

of 2-conduetor shielded microphone
lead cord with the comparahle ease of handl-

to 500 ft,

ing a short cord. HBecause the reel is de-
signed for paying out or reecling in cord while
broudcasting, thc manufacturer has used spe-
¢ial dual-running contdacts 1hat nake mno
andible sound through the transmitter., The
contact assembly is protected with a speeial
palented formula eoating (hat prevents inter-
ference due to moisture. Illustration shows
serew binding posts for connection of feeder
cord lo units not equipped wirth receptacle in
frame and a full length view of the real it-

self. — Industrial Electrical Works, Omaha,
Nebraska—TELE-TECH
TELE-TECH ¢ May, 1950
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Here’s

you now get

Quick Delvery

on these

T Qualiity
This special— and

separate—department has but one funcdon . .. 0
process your orders promptly and accurately. Here,
stocks of all standard parts are maintained, ready
for expertassembly in accordance with your specific
requirements. “Engineering Samples” are shipped

RELAYS

One of the assembly lines in onr Relay Department

within 10 to 14 days after receipt of order (for
hermetically sealed relays, allow 10 days more).

SWITCHES

Quantity shipments can start within 30 to 60 days
on schedules to meet your requirements. With
high-geared volume production, thousands of these
superior components are being delivered quickly.

WHEREVER DEPENDABILITY COMES FIRST:—The men who kinow insist npon Automatic Electric

Relays and Switches for jop qurality. Here are a few examples:

CLASS “B" RELAYS —For require-
ments up to 26 terminals—greater
sensitivity, contact pressure, com-
pactness, versatility. And here’s
dependable long life even under
extremely high speed operation.
Hermerically sealed, where de-
sired, to maintain highest perform-
ance standards.

For help o yonr control problems, call
one of onr field engineers, or wrire for
literarnre. Address AUTOMATIC
ELECTRIC SALES CORPORATION,
Chicago 7, Illinois. In Canada: Ao
matic Electric (Canada) Lid., Toronts.

TELE-TECH ¢ May. 1950

CLASS "'S” RELAYS—For aircraft
and other applications requiring
small size, light weight, and her-
metic sealing, if desired. Aston-
ishing power in small space.
Unaffected by extreme vibration,
temperature changes, high hu-
midity. Supplied with ceils up to
10,000 ohms or more.

RELAYS

www americanradiohistorv com

TYPE 45 ROTARY SWITCH-.
Up to 10 or more bank Jevels,
adaprable to 25- or 50-point oper-
ation. Speed to 70 steps a second,
Simpler . . . only one field adjusc-
ment. For d-c service or completely
self-contained for a-¢ service to
suit a wide variety of control
applications.

SWITCHES
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Voli-Ohmmeter

Model 303 vacuum tuhe volt-ohmmeter, de~
signed for tclevision ajpplications, is approxi-
mately 60% smaller thi1n other vacuum tube

volt-ohmmeters but has a Iarge, sensitive
4% in, meter. With a dc input resistance of
10 megohms for all ranges there is negligible
circuit loading, It has 5 dc voltage ranges
and 5 ac¢ voltage ranges, 5 resistance ranges,
3 a-f voltage ranges, decibels from —20 Lo
-63 in 5 rangcs, a zero center galvanometer
for M discriminator alignment and other
galvanometer appiications, and an r-f voltage
range with 20 v. maximum angd fdat frequency
measurements belween 20 KC and 100 MC,
Accessory eguipment includes a high fre-

gtiency probe and a 30,000 v, high vollage
probe. Dimensions are 5% x7 x31 in—
Simpson Electrie Co., 3200-18 West Kinzie

St., Chieago, NNIL.—TELE-TECH

TV Amplifier

No o tuning adjustments arve
the mndel §-504 Teleboosioer
amphiier providing high g

necessnry  on
a new television
in and improved

signal-tn-noise ratio. Awphlication is of the
order of 20 (h over entire vht TV range. It
uses two GAK3 vhf pentodes and one L2ATT
vhf duotriode.—Television LEquipment Corp..
23% Willlam St., New York 7, N, Y.

Miniature Triode

Type 6AB4 miniature triode, suitable for
use as a grounded-grid r-f amplifier, fre-
quency converter, or cscillator at frequencies

below 300 MC has a frequency range which
malies it applicable for TV recelver circuits.
Iigh (requency performance is comparable lo
the Llypes 6C4, 8J6 and TF8. It Is supplied
with a 6.3 v. heater, 15¢ ma heater. =—Sylvania
Electric Products, Inc., Emporium, Pa.
TELE-TECI
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TV Monitor

The 11-100N “Private JRye'' monitor has
been developed as general purpose TV moni-
tor working off either exlsting composite

video lines in studics or as a remote control

viewer working off existing television re-
ceivers. Up to 15 units may be used in any
single bridge cireuit, and the same number
of units can be operated with one cathede
follower. Cathode followers are used when

a4 regular TV receiver is used as the con-
trol circuit. Only Jow-level video and sound
gignals are reqguired for operation and all
high voltage circuits are incorporated within
each unil. No high voltage cubles ave re-
quired between unit and master set. The
only operating controls are the on-off switch
and conlrast control. All other adjustments
are available at the rear without removal of
the unit trom the cabinet. Berew-driver
front panel controls may be ordered.—Tele-
vigion Utilities Corp.. 1261 Broudway, New
Yorlkk (, N. ¥Y.—TELE-TECH

Tonization Guuge Control

An jonization gauge control circuit. the
DPA-28, has been developed which is capable
of  aceurately measuring vacua below 10—7

mm Hg. lis lowest scale division represeuts
2x 10-9 mm Hg. The DPA-38 features a di-
rect-reading scale where the negative expo-
nent of the number of millimelers is read on
the range selector and the coefficienl is read
on Llhe dial gauge. A heavy-duty, adjustable,
auntomatic relay assures masx.mum life for
the jonization tube. A contact automatically
operates lhe relay to turn off Lhe ionization
tuhe fAlament and close the external eircuil
— Distillation Products Industries, Ridge Road
West, Rochester 3, N, X,.—TELE TECH

Vibrator Converters

Designed specifically for railroad communi-
carions and power conversion requirements,
A new line of C-D converters are available

for opecration on 32, B4 and 120 v. de. All
unilg have an oulpnt rating of 115 v. ae, 60

cps at 373 va. Uninterrupted service is as-
sured by a srand-by converler wihich is aulo-
matically pul into operation at the end of
the useful life of the service vibralor. Pilot
changes from green ito red after converter
switches lo stand-by vibrafor. A unigue cir-
cuit doubles vibrator life, and eliminates vi-
brator damage from overloads.—Cornell-
Dubilier Electrie Corp., 2900 Columbia Ave.,
Indianapolis, Ind. —TELE-TECH
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2-Way FM Radio

A new 2%-way FM radio has been developed
incorporating a 16-tube receiver and an 8-
tube (ransmiiter inte a 19-pound

compact

radio station, measuring 10% x 13 x4 5/16 in.
LEquipped with a tip-up loudspealier. and a
patented adiustable squelch circuii, it will
broadcast directly over the operator's shoulder
when carried on the baclk, or used as a semi-
fixed installation, It is designed for the 25-50
MC band or the 152-174 MC banéd and is
available in the following models: single fre-
guency transmitter and receiver: 2-lfreguency
transmitter, single receiver: aud dual trans-
miitcer, single receiver. All are complete wilh
batteries, antenna, and microphone.—Motorola,
In¢., 4545 Augusta Blvd., Chieago 51, 111.—
TELE-TECH

Photocell

An average current sensiovity ef 600 pamps
at an illumination of 106 tt.-candles with a
is pro-

00 ohm external circuit resistance

2 Y il v i A
vided by a new hermetically sealed selenium
photoelectric cell. An extruded brass case
using a glass-tg-metal seal facilitates perfect
hermetic sealing. The space utilization factor
of the unlt is high as the case is square and
measures 2 x 2% 7/16 in. The active cell area
is approximartely 2.25 sq. in-—International
Rectifier Corp., 6809 South Vletoria Ave., Los
Angeles 43, Calit.—TELE-TECH

Thermal Neoise Test Record

A reliable and consistent source of white
(wide-band thermal) necise recorded on a
10-in. 78 rpm disc is provided on the series
20 record, with transient energy evenly dis-
tributed on a valocily basis from 20 to 20,000
eps within 1 db. To facililate rapid system
transient analysis, bands of ‘“awilched roise”

are recorded on onec side. Switched bands
rapidiy alternate between white and gray
noise, gray noises supplied extending to 12,

9. and 7 I¥C (low pass), 150, 80, and 40
(high pass).—Cook Laboratories, 132 Gordoun
Blvd.,, Floral Park, N. Y.--TELE-TECH

TV Interference Filters

A new line of low-pass and high-pass filters
have been developed for use on amateur and
experimental

transmitters and TV receivers.

The high-pass filters (models TV-330-50HP
for 300-ohm twin-lead and model TV-72-50HP
for 72-ohm small coax) when installed in the
antenna lead-in at the input lo the booster
or TV receiver atlenuate amateur transmilter
fundamentals from zero to $0 MC. Hence the
i-f channel and video amplifier of the receiver
are adequately protected.—R. L. Drake Co.,
11 Longworth 8t., Dayton 2, Ohic.—TELE-
TECH
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GENERAL CHARACTERISTICS

ELECTRICAL
Cathode; Coated Unipotential

Heater Yoltage - - 6.3 volts
Heater Current - 1.0 amperes
Amplification Factor (Average) - - 100
Direct interelectrode Capacitances (Average}
Grid-Plate - - - - 1.95 pufd.
Grid-Cathede - - - 6.50 wufd.
Plate-Cathode - 0.035 wufd,
Transconductance
{i,=70 ma., E,=4600 v.) (Average) 22,000 umhos

RADIC FREQUENCY POWER AMPLIFIER
Class-C FM Telephony or Telegraphy
(key-down conditions, | tube)

Maximum Ratings

D-C Plate Yoltage - - 1000 Max, Yolis

D.C Cathode Curreat - 125 Max. Ma.
p-C Grid Yoltage - - — 150 Max. Yolts
Peak Positive R-F Grid VoHaqe 30 Max, Yolis

Peak Negative R-F Grid Vollaqe —~ 400 Max. Yolis
Plate Dissipation - 100 Max. Watts
Grid Dissipation - - - 2 Max. Watts

Fallow the Leeders ta

u

The Pawer for R=
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Another Engineering Achievement by Eimac

HIGH—MU TRIODE

The new Eimac 2C39A triode is the culmination of over
five years of research and application engineering. [t is
the outgrowth of earlier types 2C38 and 2C39,

[ts high performance standards make it the standout
triode for VHF and UHF CW service, pulse service and
aircraft navigational systems,

As a power amplifier, oscillator, or frequency multiplier,
this small high-mu triode exhibits excellent character-
istics from low frequencies to above 2500 megacycles.

Let us send you complete data and application notes
on the new Eimac 2C39A triode . . . then consider the
advantages it offers in the design of compact, moder-
ate power-output equipment.

*Conforms with newly issued JAN specifications.

EITEL-McCULLOUGH, INC.

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

www americanradiohistorv com
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IRE, AIXE, and RMA
Component Conference

Approximately 40 technical authori-
ties in the radio and television field
will discuss new component technics
at the Conference on Improved Qual-
ity Electronic Components, May 9-11
al the Dept. of Interior Auditorium,
Washington, D. C. It will be held un-
der the joint sponsorship of the AIEE,
IRE, and the RMA with the coopera-
tion of the Dept. of Defense and the
National Bureau of Standards. Fol-
lowing is a representative list of the
papers which will be presented:

Why Mot Dependable Electronics? F, R, Lack,
Military Equipment Requirements, L. V. Berkner,
Western Electric Co,, New York, N. Y,
Carnegie Institute af Washington, Woshington,

The Need for Quality Performance in Laboratory
Instruments P. K. McElroy, General Radie Co.,
Coambridge, Mass.

Hermetically-Sealed Amplifier Design and Applica-
tion W, G, Wing, Sperry Gyroscope CTuv.. Graat
Neck, L. 1., N. Y.

Recent Developments in Potted Cireuits W. G.
Tuller, Melpar, Ine., Alexondria, Va.

Poper and Plostic Capacitors—Producers Viewpoint
Louis Kohn, Acrovox Corp.. New Bedford, Mass.

Mica and Ceromic Copacitors—Producers View-
point Byror B. Minnium, Erie Resistor Corp.,
Erie, Pa,

Elecirolytic Capacitors for the Armed Forces Gore
don V. Peck, P. R, Mallory end Co., Inc., In-
dianapelis, Ind.

R-F ‘inductors and Transformers—Users Viewpeint
D. B. Sinclair, General Radie Co., Cambridgs,
Mass.

R-F Inductors and Tronsformers—Producers Vigw-

point J. R. Mazzola, Auvtomatic Mfg. Co., New=
ork, N, J.
Resistors and  Potentiometers—Users Viewpoing

P. 5. Darnell, Bell Telephone Laboratories, Ine.,
Murray Hill. N. J.

\

INTERNATIONAL GROUFP STUDIES DUMONT FACILITIES

and Pofentiometers—Pro=
Jesse Marsten, Internationai

Resistors
ducers Viewpoint
Resistance Co., Philadelphia, Pa.

Composition

Wire Wound Resistors and Potentiometers—Pro-
ducers Viewpoint G. M. Stopleton, Ward Leon-
ard Electric Co., Mount Vernon, N. Y.

Electrical Connectors, Presemt and Futurg E. C.
Quackenbush, American Phenolic Corperation,
Chicuge, NI,

Indicating Instruments for Dapendable Elecironig

Equipments Jfohn H, Miller, Western Elecirical Ine
strument Corp., Newark 5, N. J.

Copacitors~Users  Viewpoint C. E. Applegute,
Leeds and Nerthrup Company, Philadelphia, Pa.

Tri-Dimensional

Pictures Via TV

RCA has announced special filters
which permit combining pictures on
two TV screens and producing sterec-
scopic pictures. Application is intended
specifically for use with the RCA In-
ductrial Television System. By using
two cameras set at slightly different
angles and viewing two kinescopes at
corresponding angles the filter pro-
duces a single three-dimensional pic+
ture.

TV Gun Parts Pass
Million and half Mark

The 1,500,000 mark has been passed
in the production of sets of metal parts
for electron guns used in television
tubes by John Volkert Metal Stamp-
ings, Inc.,, Queens Village, N. Y. This
figure represents over 35% of the total
number produced for receiving sets at
the present time.

Members of the Consultative Committee of International Radio are shown viewing equip-
ment in the conirol room of the Adelphi Theaire during the group’s tfour of DuMont {acilities
in the New York City area. Left to right, Rodney D. Chipp. director of Engineering. Robert
Jamieson, iraffic director, and James L. Caddigan, director of programming and production
for the Du Mont Television Network: Leslie Hayes, vice director of the CCIR: William H. .
MciIntyre of the American Embassy in London, in charge of the American delegaiion: Dr.
Belthzer Vanderpool, director of the CCIR, and (seated) Dr. Thomas T. Goldsmith, DuMont

§2
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Claude Neon Acquires
Standard Electronics

Graybar Electric Company and
Claude Neon have announced that the
latter has acquired one hundred per-
cent of the stock of the Standard Elec-
tronics Corporation which was formed
recently to take over the broadcast
transmitter business of Western Elec-
tric.

The president of the new subsidiary,
Mr. Edwin M. Martin, said that the
full facilities of the parent company
would be at their disposal and that
immediate deliveries of the new
broadcast equipment would be made.
He emphasized the importance of the
tie-in with Graybar Electric, and Mr.
George F. Hessler, vice president of
Graybar stated that on the withdrawal
of Western Electiric from its broadcast
field a long search had been made be-
tore they decided fo obtain their new
supplies of broadcasting and tele-
vision equipment from the Standard
Electronics Claude Neon group.

The new company will service and
supply replacement parts for all West-
ern Electric broadcast transmitters
used throughout the US in addition to
manufacturing new equipment; thus
users will be assured of continuing
first quality service for their Western
Electric equipment. The president of
Claude Neon, Mr. David T. Bonner,
pointed out that his corporation also
controls the Reeves Instrument Cor-
poration which makes radar and com-
puter apparatus, the Reeves Hoffman
Corporation, a large producer of quartz
crystals; the Hudson American Cor-
poration which manufactures marine
telephone equipment, and the Ameri-
can Transformer Company which not
only supplies the general market, but
has for years supplied transformers
for all Western Electric equipment.

A. T. & T. Installs
Philco Equipment

The Philco Corp. has supplied the
Long Lines Dept. of the American

Telephone and Telegraph Co. with
television microwave repeater and
terminal equipment for use in the

telephone company’s link between
Richmond and Norfolk, Va.

The Philco microwave television re-
lay equipment Model TLR-2A operates
in the 6,000-MC band and utilizes a
principle of heterodyne remodulation,
which does not require converting the
signal-to-video at each repeater point,
thereby minimizing distortion and in-
terference. A complete terminal or re-
peater equipment is enclosed in a sin-
gle metal cabinet measuring 24" x 24"
x 84”. Power consumption of the com-
plete unit is less than 1,000 watts at
115 wvolts, 60 cycles. The TLR-2A
equipment was developed by the
Philco Research and Engineering Lab-
oratories and is similar to egquipment
supplied to Western Union for their
two New York to Philadelphia circuits.

TELE-TECH ¢ May, 1950
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BELL’S ELECTRIC EYE

Smaller and sturdier than present photo-
electric cells, this new electric eye has been
developed by the Bell Telephone Labora-
tories research organization. Known as the
phototransistor, its design stemmed irom
work on the recently-announced Transistor

Coming Events

May 3-5 — IRE Conference, Dayton
Section, Dayton Biltmore Hotel,
Dayton, Ohio.

May 12-13—Armed Foreces Communi-
cations Association, Fourth Annual
Meeting, Astoria, New York City,
and Fort Monmouth, N. J.

May 22-25—-Parts Distributors Show,
Hotel Stevens, Chicago.

May 24-26—Telemetering Conferenee,
sponscred by AIEE and National
Telemetering Forum, Benjamin
Franklin Hotel, Philadelphia, Pa.

June 6-8—Symposium on Theory of
Electromagnetic Wave Propagation,
sponsored jointly by New York Uni-
versity and Geophysical Research
Directorate of Air Force Cambridge
Research Laboratories, New York
City.

June 12-16—AIEE, Summer and Pa-
cific General Meet, Pasadena, Cal.
June 14-17 — Annual Colloguinm of
College Physicists, State University

of lowa, lowa City, Pa.

June 22-24 — Acoustical Society of
America, State College, Pa.

June 26-30 — American Sociely for
Testing Materials, Chalfonte-Had-
don Hall, Atlantic City, N, J.

July 1013 — Naiional Association of
Music Merchants, Annual Conven-
tion, Palmer House, Chicago.

July 24-26--Conference on Ionospheric
Physies, Pennsylvania State College,
State College, Pa.

August 23-26 — ATEE Pacific General
Meeting, Fairmont Hotel, San Fran-
cisco, Calif.

August 28-31—Associated Police Com-
munication Officers, Inc., National
Conference, Hotel Hollenden, Cleve-
land, Ohio.

September 13-15 — IRE West Coast
Convention and 6th Annual Pacific
Electronic Exhibit, Municipal Audi~
torium, Long Beach, Calitf.

September 25-27-—Naftional Electronics
Conference, Edgewaier Beach Hotel,
Chicago, Il

October 17-21 — ATEE Midwest Gen-
eral Meeting, Netherland Plaza Ho-
tel, Cincinnati, Ohic.

TELE-TECH * May, 1950

asseen in lational’s Research
Laboratories, raw materials
ondﬂmshed products are con-
stantly checked for perform-
ance standards.

National’s Continuous Research

the answer to your

Improved

Profitable Products

! Research to develop new materials to fit exactly the needs of

industries, where plastics practically find efficient use, is a

never-ending project at National. Here, with the aid of the finest
research devices and faeilities, National’s experimental men are

| constantly working to aid von.

(])HENOLITEy

llammated PLASTIC

www americanradiohistorv com

It will pay you to use—

A tough, horn-like material with high dic-
lectric and mechanical strength. Execcllent
machinability and forming qualitics, great
resistance to wear and abrasion, long life,
light weight. Sheets, Rods, Tubes, Special
Shapes.

About one-half the weight of aluminum,
possesses an unusual combination of proper-
ties—a good clectrical insulator, great me-
chanical strength, high resistance to mois-
ture; ready machinability. Sheets, Rods,
Tubes, Speeial Shapes.

National Research and Engineering Service are available to you, withouwt
obligution—to help vou solve your specific development prob]em, Writeus—

NATIONAL VL|LCANIZED FIBRE CO

WFLMINGTON
Offices in

D E LAWA RE
Prmmpc{ Clhes

| Since'1873 -
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IT'S KINGS FOR CONNECTORS‘

Pictured here are some of fhe more

widely used R. F. co-axial, U. H. F.

and Pulse connectors. They are all

Precision-made and Pressurized

UG-2118:U

when required. Over 300 types

available, most of them in stock.

vG-3081 uG-174/0 UG-190U UG191U UG-I81U  UG-3aW

Backed by the name KINGS — the leader in the
manufactare o co-axial connectors.
Write for illustrated catalogs. Department “'T”

Manufacturers of Rader, Whip, and Aircraft ontennas
Microphane Plugs and Jocks.

Radar Assemblies, Coble Assemblies, Microwave and

Yeincs

Speciol Electramc Equipment

811 LEXINGTON AVE. BROONLYN 21.K.Y.

 ALLEN BRADLEY
RESISTORS "

med‘cﬁ

5%—10%
aW., TW,, 2W,

Write for Bulletin T-5

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

WHOLESALERS CORP.

TEL.: WORTH 2-7862
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PERSONNEL |

Roger Bowen, formerly with the U.
S. Signal Corps, has been appointed
chief engineer of the Cannon Electric
Development Co., Los Angeles, Calif.
D. Frank Jacksen, acting chiel since
1947, will continue in the engineering
department as chief assistant to Mr.
Bowen.

James N. Davis, formerly a senior
research engineer for the physies lab-
oratory of Sylvania Electric Products,
Inc., Bayside, N. Y, has been appointed
technical representative of the com-
pany at Washington, D. C.

Lynn C. Holmes is
the new associate
director of research
of Stromberq Carl-
son Co., Rochester,
N. Y. and wil
share with director
Benjamin Olney the
quidance of the
firm’s research dc-
tivities. He was
senior elecirical en-
gineer since joining
the firm in 1943

I. J. Melman has been named head
of the advanced development division

| of Air King Preducts Co., Brooklyn 32,

N. Y. He is a former RCA Laboratory
technical staff member. 8. M. Decker
has been appointed assistant chief en-
gineer of the television department.

John F. Harris has recently become
chiet transformer engineer of Langevin
Manufacturing Corp.,, New York 23,
N. Y. He has been engaged in trans-
former engineering for the past 20
years. Following graduation from Cor-
nell, he spent several years with Bell
Telephone Laboratories, after which
he was associated with American
Transformer Co. for 16 years.

Harry Milholland has replaced Henry
Fraser as technical operations engineer
of WABD, New York City.

The appointment of Louis Kahn as
director of research has been an-
nounced by Aerovox Corporation, of
New Bedford, Mass. Joining Aerovox
in 1937, he has long been identified
with the organization’s research and
engineering, first as electrical engineer
and later as assistant chief engineer.

Allan Easton has been elevated to
the post of chief engineer of the newly
formed product engineering division of
Tele-Tone Radio Corp. He had previ-
ously been assistant chief television
engineer,

Alfred Zuckerman has been elected
a vice president of David Bogen Co.,
Inc. of 663 Broadway, New York City.
He continues as chief engineer in
charge of all design and development
for the company.

TELE-TECK °* May. 1950
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“Kettle Drum” Loudspeakers |

As a means of improving tran-
sient audio response and eliminat-
ing undesirable cavity resonances, !
R. T. Bozak of 90 Montrose Ave.,
Buffalo 14, N. Y. has introduced a
unigue new “kettle drum” loud-
speaker. This unit comprises a 12
in, woofer in conjunction with dual
212 in. direct radiator type tweeters
mounted in a hemispherical acous-
tically treated 32 in. baffle. The un-
usual baffle design was chosen be-
cause it is said to be free from
standing waves. By designing the
woofer cone to be free-moving and
to have low mass a larger displace-
ment for bass frequencies and a
consequent improvement in tran-
sient response is obtained. The
tweeters use combination metal and
paper diaphragms and are arranged
to cover a 120° field. Direct radi-
ation is emploved in order to elim-
inate phase distortion due to propa-
gation variation encountered when
sound waves pass through the con-
striction of a horn. The unit pro-
vides a fairly uniform frequency
response from 40-13000 cps with a
useful response to 16000. Crossover
frequency is 2000 cps: input audio
power 12 watts, peaks to 18 watts;
input impedance 6-8 ohms.

New Audio Circuitry

Audio engineers attending the
various exhibitions and conferences
In recent months have expressed
considerable interest in the unusual
performance features of MecIntosh
amplifiers which come largely as
the result of special output trans-
former design. The news that an
eastern quality audio transformer
manufacturer has been able to
achieve similar results by using his
standard units in special circuit ar-
rangements should be of interest
to all. Announcements are expected
in about four months when all
measurements have been checked
and double checked.

Recording with Magnetic Tape |
Continuing with the interesting
data (April Tele-Tech p. 63) ob-
tained from a recent direct mail sur-
vey, here, in order, are the six
primary difficulties audio techni-
cians encounter in working with
magnetic tapes. a. Gumming of
recording head surface. b. Variation
in surface noise between tapes. c.
Abrasion of head assemblies. d. Va-
riation in erasibility. e.Deterioration
of plastic base with age. f. Unex-
pected breaks in the emulsion.

TELE-TECH <+ May. 1950

The NEW Soundcraft
‘constant output’ magne’rlc
recording tape now in pro-
duction at the new Long
Island City plant establishes
Soundcraft as Recording
Media Headquarters.

‘CONSTANT OUTPUT' MAGNETIC TAPE
SAPPHIRE STYLI

REEVES — '‘20 YEARS WITH SOUND RECORDING MEDIA.’

REEV[S(’oundc/'zaftcunp.

35-54 3b|h STREET, LONG ISLAND (ITY 6 N Y.

www americanradiohistorv com

‘PLAYBACK, AUDITION and BROADCASTER' DISCS,
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FLIGHT TESTING

(Continued from page 24}

proven in the following manner.
On one course, preferably one with
zZero error, a check point is chesen,
exactly “on course” at approxi-
mately 12 to 15 miles from the sta-
tion. The airplane is then flown
over this check point in eight direc-
tions 45° apart, noting the exact
recelver indication each time the
check point is crossed. This is a
measurement of “heading effect”,
and on most stations the error is
less than 1°. Another type of check

consists of flying exactly ‘“on

course” and banking the airplane to
40° or 50° right and left. Any devi-
ation of the crosspointer is an in-
dication of vertical polarization. The
antenna array produces a horizon-
tally polarized pattern and any
vertical component caused by radi-
ation from pedestals, r-f transmis-
sion lines or unbonded tower mem-
bers can produce an erratic course
indication; any evidence of this ef-
fect must be eliminated before sta-
tion acceptance.

Concurrent with one of the course

Here’s the tool you need to keep radio
systems in peak condition—The Mortorola
F.M. STATION MONITOR—the unit you
need in your shop to maximize system per-
formance and minimize maintenance costs
and inconveniences (of exacting E.C.C.

compliance).

® High sensitivity allows remote monitoring of

mobile units.

® 1 to 5 preselected channels can be monitored
in either the 25-50 mc. or 152-174 mc. bands.

® Additional channels can

quick interchange of specific channel crystals,

@ Built in calibration facilities for precision ad-
justment of internal crystal and audio gain circuits.
@ Stabilized circuits, factory-calibrated by the
Bessel function zero method, allow modulation

deviation measurement to Y2 ke, accuracy.

® A REALLY COMPLETE FREQUENCY MONITORING
FOR YOUR SYSTEM MAINTENANCE. OPERATIONS.

FM 2-WAY RADIO

PRECISTION

RADID

COMMUNICATIONS AND ELECTRONICS DIVISION
ILLENOIS

| 4545 AUGUSTA BLVD., CHICAGO 51,

58

THE mnnlron MEASURES:

be measured by

SYSTEMS

ALk,
I/

CARRIER FREQUENCY
ERROR
L ]

FREQUENCY MODULATION
DEVIATION
L]

RELATIVE SIGNAL
STRENGTH
[ ]

Complete
FREQUENCY MONITORING
IN ONE
COMPLETE PACKAGE
[ ]

Built-in
WWYV CALIBRATION
RECEIVER

WRITE TODAY FOR COMPLETE DATA,

SPECIFICATIONS AND PRICES.
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checks, the volce feature is checked
exactly “on course” to determine
the correct setting of the wvoice
modulation leveis. The station is
also operated for a short period on
standby power, supplied by the en-
gine generator. This is done to in-
sure no serious course disturbance
occasioned by the use of this power
source, the main faclor belng the
frequency stability of the engine
generator. A difference in frequency
of one cycle can cause a course shift
of approximately 1° as compared
to the course alignment while on
commercial power. So far, no men-
tion has been made of the part the
horizon profile plot plays in the
flight check. In the analysis of the
course recordings, the line-of-sight
cutoff point can be determined and
the course accuracy and character-
istics in the shadow area compared
with the same information obtained
in line-of-sight.

At present, only the courses as-
sociated with the airways are
checked due to the impracticability
of flying all 360 courses individual-
ly. There is a flight check procedure
under development which will
prove all the courses to their usable
distance with a minimum of 14-16
hours of flying per station. Space
does not permit other than a very
brief discussion of this procedure:
It consists of flights arcund the sta-
tion with the aircraft holding a
constant radius of 20, 30, 40 and 50
miles. On each radius flight, simul-
taneous course and receiver AVC
recordings are taken. Identified
ground check points are marked on
the recordings at the exact “over-
head” on each point. Upon the re-
turn to the operating base, the
recordings are mounted on a calcu-
lating device to obtain azimuth in-
formation in even increments based
upon information from the check
point data. The course deviation in-
formation c¢an then be easily
worked out and transposed to an
error plot similar to the one used
for the theodolite check data.

Ion Trap

(Continued from page 36)
to appear and finally the grid bias
is reduced to the cutoff value. The
dots will now carry the desired

| beam current.

The indicator feature described
can also be used, of course, in ion
trap guns which are of different
construction from that illustrated on
Fig. 1. For example, it will facili-

Toroidal Transformers

Horatio W. Lamson’s article on
toroidal transformers is continued
on page 63.
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tate correct alignment of the ion
trap magnet in cases where the sec-
ond, positioning or centering mag-
net is omitted but the entire gun is
tilted with respect to the tube axis
toc make sure that the undeflected
beam strikes the center of the fluo-
rescent screen.

' E. Fugena Ecklund, Service Englneering for
Tglevision Proc. I, R. E. Vol. 38, pp. 4-5, jan.
1850

¢ G. H. Metson, Reversibility of Oxygen Poison-
ing in Oxide Caihode Valves, Nature, vol.
184, pp. 540-541, Sept. 1948

* This circuit was developed by Dr. H. O. Marcy
I1I, to whom ] am thankful for reproduction
privileges.

Trigger pulses at 1/15 the line frequency are
supplied to a mulivibrator gate gsenerator
which keys an r-f oscillator for the duration
of one line, each 15!h line on the raster. This
provides adeguate verlical separation belween
dots to permit close examination, The horizon-
tal separation is determined by the oscillator
frequency. The rf sine wave is converted to «
square wave in the fcllowing regenerative
amplifier slage. This in turn riggers a block-
ing oscillaior; the pips, essentially tricangular
in shape and of 0.1 micro-second durat.on,
are taken from the cathode resistance of this
cscillator.,

VOR Signal Generator
(Continued from page 39)

phase localizer signals for Left,
Center or Right deflection of the
cross pointer (CP) indicator in the
airevaft. Depth of modulation is
such that the CP indicator pointer
should deflect approximately to the
extremes of the colored sectors.

For phase localizer testing the
following meodulation percentages
and phase angles produce the indi-
cations shown:

% Reference % Vaoriabie Phase

[ndication od. Med. Angle
Left 30 7V2 0
Center 30 0 -
Right 30 TYa 180

Voice modulation may be intro-
duced by means of a standard Air
Force or Navy single button micro-
phone plugged into the MIC jack.
Voice modulation is superimposed
on other modulation regardless of
the setting of the function switch.
Equipment of this type which can
check the operation of one or a
squadron of aircraft is very wvalu-
able in both military and commer-
cial operations. In the case of the
former, a brief test transmission
from the one volt output stage of
the generator could serve to prove
the airworthiness of each aircraft's
navigation equipment without radi-
ating far enough to cause interfer-
ence to other ranges. Normally, of
course, the test channels would not
be the same as those of the local
facilities. For airline use it makes
possible regular preflight tests
which build pilot confidence in the
proper functioning of equipment as
well as providing a check on its
condition.

The author observed the per-
formance of this equipment from
both a Navion and a Beechcraft at
the manufacturer's airfield at Boon-

TELE-TECH =+ May. 1950

ton. Over a distance of about three
quarters of a mile on a simulated
control tower test transmission the
aircraft instruments responded ac-
curately according to the generator
signals. In a pre-flight VHF naviga-
tion Iinstrument check 1009 accu-
racy was proved in a very short
time.

Sinclair Chief Engineer
of General Radio

Dr. Donald B. Sinclairr has been ap-
pointed chief engineer of the General
Radio Ce., succeeding Melville East-
ham who retired from that post on
February 15

Dr. Sinclair was born in Winnipeg,

Manitoba, and was educated at the
University of Manitoba and the Massa~-
chusetts Institute of Technology, re-
ceiving the degree of doctor of science
from M.I.T. in 1935. He was a research
assistant and later research associate
at M.I.T. from 1932 to 1935, and he
joined the General Radio engineering
staff in 1936.

Air King Expands
Production Capacity

D. H. Cogan, president of Air King
Products Co., Inc., Brooklyn, New
York manufacturers of radios, wire
recorders and television receivers an-
nounced the acquisition of 40,000 addi-
tional sq. ft. of space in the Kenyon
Building, 57th Street & 1st Avenue,
Brooklyn, N. Y.

whats the REAL /P
//-.—

‘ If you have trouble maintain-

| ing stabilized DC wvoltage

- under changing Load condi-

tions, it’s time to investigate

| the Sorensen line of Noba-
‘ trons.

® Commeon Nobatron Speci-

fications: Regulation Ac-

curacy 0.2% from 0.1 load

to full load; Ripple Volt-

age 1% ; Recovery time 0.2

seconds under most severe

load or input conditions;

Model 3258
0-325 volts; 125 ma.

ROBLEM 7

Meodel V$-50-50
50 volts @ 50 mo.

95-130 VAC single phase
50-60 cycles: Adapter
available for 230 VAC op-
eration.

® Ratings
Nobatron — 6, 12, 28,

48, 125 volts from 5-350
amperes

B-Nobatron — 325, 500,
1000 volts — 125 ma.;
300 ma. & 500 ma.

DC Standards — 2, 6, 15,

25, 50, 75, 150, 300
volts — 15, 30 and 50
ma.

Problems? Sorensen Engi-
neers are always at your
service to help solve un-
usual applications.

Reactors.

www americanradiohistorv com

Model E-6-15
& volts; 1,5—15 amperes

Model 5008
Q-500 valts; 300 mo,

Sorensen manufactures:

AC line regulators 60 and 400 cycles; Regulated DC
Power Sources; Electronic Inverters; Voltage Reference
Standards; Custom Built Transformers; Saturable Core

Write todoy for catalog B1049 for the complete line
and prices.

and company. inc.

7S FAIRFIELD AVI. » STAMFORD, CONN.

MANUFACTURERS OF AC LINE REGULATORS, 6¢ AND 400 (YCLES; REGULATED DC POWER SOURCES; ELECTRONIC
THVERTORS; YOLTAGE REFERERCE STANDARD; (USTOM BUILT TRAHSFORMERS; SATURABLE CORE REACTORS
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NOISE GENERATOR

(Continued from page 29)

N, = total noise power output of
the receiver

N, =that portion of the noise
power output due to the in-
ternal noise sources of the
recelver

N.=That portion of the noise
power output due to the an-
tenna resistance. N, is a func-
tion of the impedance match
at the antenna terminals,
which determines how much
of the antenna noise power is
actually delivered to the re-
ceiver.

In this and the following definitions

of noise factor it is required that the
circuits be linear or that any circuit
non-linearity be fully considered
when the noise factor is determined.
In a receiver the second detector is
generally non-linear and the tech-
nigues for linearizing this circuit or
making corrections for its non-linear-
ity are discussed later.

Also throughout this discussion the
temperature of the antenna radiation
resistance is taken as room tempera-
ture 290°K, and in the measurement
the antenna is replaced by an
equivalent resistance at room tem-
perature, Noise factors thus obtained

HIEIPIPNIE IR

PRODUCTS FOR RADIO & TELEVISION

ﬂ@@ﬂﬂ@cﬁ. .. FOCO M AG

a new adjustable focus magnet

with

PICTURE POSITIONING

A new and
simplified method
of positioning and
focusing

Heppner offers this new component
with assurance of the same dependa-
bility that has characterized all Hepp-
ner products for radio and television.
Furthermore, Heppner is proud of its
reputation for living up to agreed
schedules of delivery.

CONTROL

For use with all tubes having
magnetic deflection,

Separate  adjustments  for
focus and position; can be

made from rear of cabinet.

 Efiminotes centering controls,
thereby cutting receivar costs.

Magnetic field remains uni-
lateral thru extremely wide
adjustment range.

flux
tremely low,

/' External leckage ex-

High coercive force. Mag-
netic field remains constant

aver years af operation,

HEPPNER ALSO MANUFACTURES

— a complete line of Alnico 5 P.M. speakers, of exceptionally high perform-

ance and low price.

Sizes 3" to 12”.

— a complete line of jon traps for all types of magnetic deflection tubes.

— Horizontal output transformers, in standard sizes or made to ycur speci-
fications, providing maximum scan of TV tube face.

And now, the Adjustable FOCOMAG, another example of Heppner pioneering.

7o bt
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HEPPNER MFG. CO.

Round Lake, lllinois
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! receiver are essentially the

are called “laboratory” noise factor
(which may differ slightly from the
“operating” noise factor for an effec-
tive temperature different from the
standard temperature).

The noise factor can be similarly
defined by referring all the noise in
the receiver to the antenna termi-
nals. In Fig. 2a the equivalent cir-
cuit of an ideal (noiseless) receiver
1s shown, and i, is the mean
squared noise current, R, is the an-
tenna resistance. Fig. 2b shows a
practical receiver in which the re-
ceiver noise referred to the antenna
is represented by the constant cur-
rent mnoise generator 1i,° [i,® =
(FF—1)i*]. In Fig. 2c these two
generators are combined into Fi,2

The noise factor is also a measure
of the degradation of the signal-to-
noise ratio as the signal passes
through the receiver, and may be
expressed as follows:

F = (3./N.)/(S./N,) (4}
where (S,/N,) is the signal-to-noise
ratio (power) at the amplifier input
terminals, when the amplifier input
resistance is assumed noiseless, so
that N, is that due solely to the
generator resistance. (S,/N,) is the
signal-to-noise ratio (power) exist-
ing at the output terminals of the
amplifier®

The noise factors give an accurate
quantitative comparison of the per-
formance of different receivers.

Measurement of Noise Factor

The use of a diode noise source
makes the measurement of noise
factor a comparatively simple op-
eration. Other techniques for noise
factor measurement which involve
the use of an accurately calibrated
signal generator*® or a high tem-
perature resistance noise source are
much more complicated and will
not be discussed here.

The Noise Diode

The internal noise sources of a
“shot
noise” of the vacuum tubes, the
“thermal agitation” of the resistive
components in the receiver circuits
and at higher frequencies the in-
duced grid noise. If the signal used
to measure the receiver noise has
the same characteristics as the
above noises, then it would appear
that the measuring technique may
be made quite simple. This is the
principle of the noise diode in which
diode the normal electron current
flow is accompanied by random
fluctuations (or *‘shot noise’”) which
are applied to the receiver under
test.

When the current flow of the di-
ode is temperature-limited the
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/
ONE OF THE LINE/lof dependadte

® Try the Guardian Series
335 D.C. Relay, one of
hundreds of basic Guardian
types. A general purpose
relay with a wide range
of applications, the Series
335 is built to the rigor-
ous standard of aviation
relays. The Series 335D.C,,
like most Guardian
Relays, is now available
Hermetically Sealed.

PWrite tor your copy of
the new Guardian Catalog
5-H featuring Hermeti-
cally Sealed Relays.

GUARDIAN (G/ELECTRIC

1607-F W. WALNUT STREET CHICAGQO 12, ILLINQIS

A LOMPLITE LINE OF RLLAYS SERYING AWERICAN (HOUSTRY

Serles 335 D.C. Reloy

2 JONE%\\

B> AND TE
I SOCKETS =\_

/ Jones Series 300 illustroted. Siigf"::z.
P-306-CCT Small Plugs & Sockets for 1001

Angie Brackets.
Plug, Qotée Clamp  Uses. Cap or panel mounting.
in Cap.

» Knife-switch socket contocts
phosphor bronze, cadmivum
plated.

® Bar type Plug contacts brass,
cadmium plaoted, with cross sec-
tion of 5/32" by 3/64",

® Insulotion molded bakeiite.

® All Plugs ¢sind Sackets polarized,

® Metal Caps, with formed
fibre linings.

¢ Mode in two to 33 contacts.

® For 45 volfs, 5 amperes.
Efficient af much higher rotings
where circull choracteristics
permit,

Ask for Jones Catalog No. 17 showing complete line of Electrical Con-
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire taday.

,;_H‘fo_wAii--n. B.JoNES DivisioN

“CINCH MANMUFACTURING CORPORATION

CHICAGO 24, ILLINOIS
SUBSIDIARY OF UNITED.-CARR FASTENER CORP,

TELE-TECH * May. 1850

Hew !

PT63-A OFFERS 3 HEADS

Monitor from the tape!

A new professional tape recorder with three separate
heads: erase, record, playback for monitoring from the
tape. This PTé3-A Magnecorder incarporates all other fine
features of the PT6-A. The new PT63-J Amplifier for single
microphane recording includes separate playback amplifier.
SPECIFICATIONS JUST RELEASED

Write for detailed information on these
latest Magnecorder develapments.

THREE HEADS AND AMPLIFIER KII

Converts Your PT6-A To
Monitor From Tape
Complete conversion kit includes new three-head unit,-
additional monitor amplifier and power supply.
Three-head unit. simply plugs into re- )

ceptacle for present two heads on your
PT6-A Magnecorder.

SEE THE NEW PT7 CONSOLE,
PORTABLE, RACK-MOUNT

NG

360 NORTH MICHIGAN AVENUE * CHICAGO 1, TLLINOIS

‘ Woild's Lergest and Oldest Monufocturers of Pralessionnl Maognetic Recorders

28
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The Shape and

Size YOU need!

PARAMOUNT
wouno PAPER TUBES

All Sizes in
Square and Rectangular Tubes

Leading manufacturers rely on the quality
and exactness of PARAMOUNT paper
tubes for coil forms and other uses. Here
you have the advantage of long, specialized
experience in producing the exact shapes
and sizes for a great many applications.
Hi-Dielectric, Hi-Strength. Kraft, Fish
Paper, Red Rope, or any combination.
Wound on automatic machines. Toler-
ances plus or minus .002". Made to your
specifications or engineered for YOU.

e e e e e e e

" PARAMOUNT PAPER TUBE CORP.

617 LAFAYETTE ST., FORT WAYNE 2, IND. ,
Manufacturers of Paper Tubing for the Electrical Industry /

Only approved source to meet
rigid requirements of U.S. Air
Forces. Let us help you as our
magnetic molding materials in-
clude a broad range of design for

any electronic engineering need.

4 long; 1/2°° 1.D,
234" 0.D

Write for samples; state specifications and probable quantities needed:

Chicago, L. Cincinnati, Ohio

A. ). ELLIS CO. A. J. WAHL
1607 Howard St. 5229 Arrow Road

MAGNETIC CORE CORP.
Manufacturers of electronic powder metallurgy
142 So. Highland Avenue, Ossining, N. Y.

QOssining 2-0222
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(Continued from page 58)
“shot noise’” may be accurately cal-
culated from the direct current
flowing through the diode. In tem-
perature - limited operation the
ancde voltage is sufficiently high to
draw all the electrons emitted from
the filament (no space charge can
accumulate) and thus the diode
current is essentially determined by
the filament temperature. Under
these conditions the noise output of
the diode is governed by the fol-
lowing relationship:’

i* = 2eIAf = 3.2 X 107°IAf (5
where, i* = the mean square noise
current generated by the diode; I =
the direct current flowing through
the diode; Af = the bandwidth; e =
the electronic charge (1.6 x 107
coulombs).

The noise bandwidth, Af, referred
to in this article is obtained by inte-
grating the power output versus
frequency characteristic and divid-
ing by the power output at the
carrier or reference frequency. The
difference between this bandwidth
and the commonly used 3 db band-
width depends on the shape of the
frequency characteristic and the lo-
cation of the reference frequency
within this characteristic.

The principle of the noise diode
measurement is illustrated in Fig. 3.
The noise diode can be practically
represented as an infinite imped-
ance, constant-current generator,
since the dynamic impedance of a
tungsten filament diode is high com-
pared to the antenna impedances
commonly encountered. The resis-
tance, R,, is theoretically equal to
the antenna resistance; however, in
the practical application it is gen-
erally made equal to the imped-
ance of the transmission line, which
will be used with the receiver.

Basically the measurement is as
follows. The noise diode is turned
off and the noise output of the re-
ceiver alone is indicated on the out-
put meter. The noise diode filament
voltage 1s applied and increased
until the meter reading indicates
twice the noise power (1.4 times the
noise voltage). The noise factor is
then given by the formula:®

F = 20IR, (6a)
or in db, Fu, = 10 log 20IR. (6b)
where I is the direct current flowing
through the diode. In actual prac-
tice the noise factor from Eq. 6b
can be printed directly on the d-c
meter scale.

If the noise factor of the receiver
is particularly high and the noise
diode cannot double the noise power
output, then F may be determined
by: F = 20IR./(M—1) (6c)

TELE-TECH - May. 1950
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where M is the actual increase in |

noise power output. Since neither
bandwidth nor frequency appear in
Eg. 6, the bandwidth of the receiver

need not be known and that of the

output meter circuit is not an im-
portant factor. This accounts for the
simplicity of the noise diode tech-
nique as compared with signal gen-
erator methods.

At the higher frequencies the in-
herent tube and circuit capacitances
of the noise diode are resonated by
the inductance L, Fig. 4. For meas-
uring balanced input circuits the
arrangement of Fig. 5 has been
used.

Noise generators using both these
basic circuits have been constructed
using circuits Figs., 6 and 7. The
unbalanced circuit is simpler; how-
ever, when it is adapted (as shown
later) for measuring balanced cir-
cuits some of the accuracy of meas-
urement may be forfeited. Both
types of generators are equally ac-
curate for making measurements on
unbalanced input circuits. Photo-
graphs of the balanced noise gen-
erator wiil be shown in Figs. 12, 13
(Part Two) and 14, and of the un-
balanced generator in Figs. 21 and
22 {Part Three).

1. Standards on Readio Receivers, Methods of
Testing Broadcast Receivers, Institute of Ra-
dic Engineers 1938, 1648
. Ibid.
. J. B. Johnson, "Thermcl Agitation of Elec-
tricity in Conductors’’, Physical Review. Vol
32, pp 97-11Q, July, 1928
. D. O. North, “Absolute Sensitivily of Re-
ceivers'’, RCA Review. Vol. 8, p. 322, Jan.,
1842
5. This definiiion, though equivalenl, differs
frormm the similar notaiion using "available
signal” ond “‘available mnoise’ powers as
given by H. T. Friis, "Neise Figures of Radio
‘{tgc;ivers", Praceedings of 1RE. Vol. 32, July,
94

6. E. W. Herold, “The Signal io Noise al Radio
Receivers'', Proceedings of IRE. Sept.,

7. W, Skollky, “Spentanecus Fluciations in Var-
icus Conductors’’, AnnPhysik, Vol. 57, p. 541,
Dec. 20, 1918

8. Derivation of Eq. © in Appendix I

Part Two of this article will ap-
pear in the June issue.

(AL

S

Color TV
(Continued from page 21)

A block diagram of the single-
gun tri-color kinescope circuit is
shown in Fig. 3. A video signal from
the output of the video amplifier of
a conventional black-and-white re-
ceiver is applied to the control grid
of the single-gun kinescope. Here,
as in the previous receiver, a 3.58
MC sampling signal is produced.
Circular deflection of the beam,
which produces sampling automati-
cally, is provided by a small defiec-
tion yoke having two sets of coil
which are fed with quadrature cur-
rents at sampling frequency 3.58
MC to produce a rotating field.

TELE-TECH +¢ Mey, 1950
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F. TRLEVISION

Is the manufacture of R.F. Coils a "step-
child" operation in your plant? Does it
lead to snarled-up production because
of inadequate facilities and endless
engineering detail? If so, Clippard In-
strument Labaratory can help you out in

a hurry!

Now at your disposal is efficient new
high-speed coil winding equipment of
our own design, plus a staff of produc-
tion and confrol technicians schooled in
laboratory accuracy. We deliver the
qguality coils and sub-assemblies you
want when yau want them with a minimum af rejects, fuss and

bother.

Call on us, like many of the biggesf names in radio and television
today, to free your production facilities for more important
wark. For intelligent help and a prompt quatatian, mail your
requirements, naw, to Department 2.T,

Clippard

INSTRUMENT LABORATORY, INC.

1125 Bank Street

MANUFACTURERS OF R. F.
AND ELECTRONIC EQUIPMENT

Cincinnati 14, Ohio
COiItLs

GENERATOR &

Heatikir 1 :

SIGNAL

@] tracer KIT

CONDENSER
CHECKER KIT

Feathbct
EQUIPMENT

Heathkils are beautiful factory engle
neered quality service instrumenté
supplied unnssembled. The builder
not only saves the mssembly laber
eost but learns a grert deal about
the constructlon and features of the
instrument. This knewledge elds
materiilly in the use and maiate-
nance of the equipment. Heathkits
are ideal for and used by leadiag
universities and schools throughout
the United States. Each kit is eom-
plete with cabinet, 110V 60 cycle
iransformer {excepl Handl-Tester),
all tubes, ¢oils assembled and cak-
brated, panelalready printed,chassls
all punched, formed and plated,
every par: supplied. Each kit is pro~
vided with detailed instruction mans
val for assembly and ase. Heathkits
provide the perfect solution to the
problem of afording complele serv-
ice equipment on B, limited budget.
VWrite for combpiete catalog.

HEATH COMPANY

-

| Fearksi
-f‘-*g-_sr:tLLoscon:f d

& Heakhir
ELECTRONIC

SWITCH KIT g

B 1 vacuum TUBE
VOLTMETER K17,

&

'BENT»ON HARBOR, 10
MICHIGAN

pLiiey
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HOW LEADING NETWORKS
((azter CONVERTERS

Photo above shows NBC’s Tommy Bartlett and
Universal Recording Lomlun\ engineers making
transcriptiors  from  STORAGH  BATTERY
POWER by means of Carter I'requency Con-
trolled Converter.

Wherever 115v. live voltage is not available, or
hard to get, Carter Converters supply depeudahle
AC puwer to make on location recordings.
Operates from storage batteries. . Used hy
leading networks. hroadeast statious, and pro-
aram l)l(.‘(.ll\'\'el'g

Recommended by Brush
and Magnecord

One model  operates
both Brush and Mag-
necord equipment. De-
livers elean 60 cycle
AC power. Requires
ne bltering. Frequency
control  feature com-
pensates for 109% in-
put voltage wvariation.
Available for 6, 12,
24, 28, 32 64. and
115v. DC input voit-
age. Size 814" x 534"
x 7Y% high,  \Weizht
only 153 lbs. Per-
foymance Guaranteed!

MAIL COUPON FOR
FREE_CATALOG

New Converter cata-
log illustrates entire
line of Carter Rotary
Converters for record-
ing. TV, sound pro-
jeetion and  ranscrip-
tion players. SELEC-
T HART in-
cluded tells model to
st your Purpose.
Mail Coupon now for
vowr copy and name
of mearest Carter dis-
tribijtor,

will  be

Carter Products
@E@@E on Disolay ai Boath 601
Radie Parts Show
Hotel Stevens — Chicage
M 22-25
MOTOR CO. ""
2654 N. MAPLEWOOD AVE, CHICAGO 47

Carter Motor Co. ]

2684 N. Maplewood Ave.,

Chicago 47, 1L |
Please send catalog #349 with informa-
itan on Frequency Control Covertels, i
and mame of neavest distributor. i

Stalion or

Company

|
i
|
|
|
| wame ..
l
I
|
|

(Continued from preceding page)
Adjustment of color phasing is
provided by mechanical positioning
of this yoke. The amplitude o. the
circular deflection is adjusted w
produce the proper convergence
zngle as required by the mask and
phosphor-dot screen. Duration of
the sampling period is controlled by
a signal having a frequency three
times the sampling frequency,
which is injected into the kinescope
cathode circuit. The amplitude and
phase of this 10.74 MC signal are
determined by the alignment of a
filter circuit which utilizes the third
harmonic of the circular-deflection
driver tube.

Berause a single gun is used in
this kinescope, color balance is
achieved by proper deposition of the
phosphor dots. The deflection cir-
cuitry and deflection yoke are the
same as those employed in the
three-gun receiver.

The research-type receiver em-
ploying the single-gun tri-color
kinescope utilizes 37 tubes and con-
sists essentially of a 27 tube black-
and-white receiver to which have
been added 10 tubes for color syn-
chronization, beam rotation, and
additional power supplies.

The kinescope gun employed is
the same as that used in the com-
mercial type 5TP4 kinescope. Po-
tentials of 18 kilovolts for the final
anode and 2.7 kv for the electro-
static focus electrode are derived
trom the kick-back voltage on the
horizontal-deflection output trans-
former.

Convergence of the circularly de-
flected beam is produced by a mag-
netic lens in the single-gun Kkine-
scope instead of the electrostatic
method employed in the three-gun
version. A coil similar to the focus
coil normally employed in conven-
tional black-and-white receivers is
ised for this purpose. The dynamic
convergence variation is likewise
applied magnetically in this tube
and is introduced by means of a
smaller auxiliary coil located near
the main convergence coil. As In
the previous receiver, the dynamic
convergence waveforms are derived
from the deflection circuits.

Transmission Over Ceaxial Cable

Switching was carried out which
was eqguivalent to sending the
color picture either through the 2.7
MC cut-off coax cable or trans-
mitting it over the wusual radio
channel with a 4 MC wvideo cut-off.
The sampling frequency previcusly
vsed by RCA was 3.58 MC and this
ot course was too high to be trans-
mitted over say, the New York-

www americanradiohistorv com

THE  /
INDUSJ}T.R_IAL
IlllBI(E;S ODE

-AND

lINEAR TIME BASE

BY WATERMAN

MODEL S-11-A
nx s x7”
8% ibs,

5 Ibs.
N x5 x3%
MODEL S-21-A

Recognifion of the unusual versatility
and application of the portable Model
S-11-A Industrial POCKETSCOPE has
rocketed since its introduction to the
industry. Now Model 5-21-A Linear
Time Base, a completely independent
and self powered instrument expands
the utility of Model 5-11-A to a point
previously unrealized. Although phys-
ically constructed to mount directly
beneath Model 5-11-A, this lineartime
base is designed to operate success-
fully with most of the presently avail-
able oscilloscopes.

Model 5-11-A POCKETSCOPE

Vertical ond harizontel channels: 0.1v rms/inch with
response within —2DB from DC to 200KC. Repetitive
time bose continuausly varioble from 3cps to 50KC
with + syne,

Model $-21-A Linear Time Base

Lineorized periodic or trigger sweep from Y2tps to
S0KC. Output 20v peok with DC coupling. Positive or
negolive blanking signals of 10Qv peak, Pasitive and
negative sync.

HATERMAN PRODICTS 5, NG

PHILADELPHIA 25, PA.
CABLE ADDRESS: FOKETSCOPE

WATERMAN PRODUCTS INCLUDE'

§-10-B GENERAL ~ POCKETSCOPE
S-14-A HI-GAIN votksféi:"opE
$-14-B WIDE-BAND ‘P'ocxkeﬁrcop;
S-15-A TWIN TUBE ’POCKETSCOPE '

Also RAKSCOPES l.INEAR
AMPLIFIERS RAYONIC® TUBES
and otker equipment

i 5 _.L T
AN PRODUCLTS
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Washington cahble. The result was
that the color TV picture would
emerge at the distant point in
white-black.

The engineers had built sampling
equipment which had a sampling
frequency of 2.4 MC and which op-
erated in tandem with the regular
3.58 MC sampler. The theoretical
result, as far as the received picture
was concerned, was that out of three
consecutive samples, two were cor-
rect and one approximate. The lower
sampling rate reduced the picture
definition but did not alter the phase
or correctness of the colors. In fact
when the picture was viewed from
more than 15 times the picture
height it looked about as good when
the defimtion was dropped by the
cable cut-off as when transmitted
in the wider 4 MC band. The ex-
pected drop in resolution however
was very apparent when viewing a
resolution chart at a distance of 4
times picture height.

According to A. T. and T. the
matter of the 2.7 MC cut-off of their
coaxial cables 1s a temporary sit-
uation, and cne which may not be
of much importance because bet-
ter facilities will be available, when
color broadcasting becomes wide-
spread. However this demonstra-
tion before the FCC that the RCA
color system now can be sent over
the present coaxial networks with
acceptable results removes one of
the last arguments against the RCA
system.

Toroidal Transformer
(Continued from page 34)

In a power transformer, for ex-
ample, one which is used to ener-
gize a rectifier system, we are not
concerned how much its coefficient
of coupling may exceed, say, 99%.
We are, however, frequentiy wor-
ried abeout the 60-cycle flux which
such a shell -type transformer
broadcasts into nearby sensitive
audic circuits, thereby introducing
a troublesome hum voltage which
no amount of rectifier filtering can
reduce. The obvious answer is, keep
all the flux at home within the core.
By its very geometry, a uniformly
wound toroidal core is an effective
flux prison in contrast to the par-
tially open back and front doors
existing at the extremities of the
central leg of a shell core.

Comparing a shell transformer
with a toroidal Variac, each having
a 2-kva rating, and operating with
a core induction ot about 12 kilo-
gausses, the fleld intensity was
found to be 25.7 millicersteds at a
distance of 18 inches from the “open

TELE-TECH + May. 1950

EISLER

TelovitionTube

MACHINERY

ECONOIN(.N.
DESIGN

MODERN

PRODU(T\ON lNHhN(\NG

EISLER'S Electronic Equip- No. 37-8-4 CT
ment is especially De-

signed and Built to your RESISTANCE
axact requirements, WELDERS

From 5" to huge 247 Television Tube -

YVa to 300 KVA

EISLER specializes in GLASS
P WORKING MACHINERY for
a,\ the manufacture of: Cath-
- N ode Ray; Radio Tubes
'® - 0 ¢ (Standard, Miniature, Sub
o Miniature); Fluorescent

Lamps; Glass Ampoules;
Vials; Incandescent Lamps.

No. 102.vID

* Consultotion without ony obligation
on your part is cordiolly invited.

EISLER ENGINEERING CO., .

770 SOUTH 13th ST. + NEWARK 3. NEW JERSEY

EISLER TRANSFORMERS
STANDARD * SPECIAL
Air, Oil or Waler
Caaled
.

Sizes From Vs to 500 KVA

For information, samples, laboratory dem-
onsiration, or dealer information, write o

NO FLUX CORE SOLDER
CAN BE NON CORROSIVE

What does this mean?

]
W’ ’ ‘I All solder fluxes must be corrosive 1o o

1 Z certain extent,
LU
ORRW .
~ OLU 2 Since there ore no standards for evalua-
D tion of corrosive properties of solder
2 ORRO fluxes in the industry, making the term

non-corrosive meaningless,

Why is Super Flow less corrosive?

Because the rosin huase is synthetic and 4 Chemical anolysis for the elements of
of contralled purity, corrasion {Nitrogen and Holides) micra-
Becouse the activator is stable and of contralled, prave Super Flow Solder to
cantralled purity. be ‘“‘minimal corrasive.”

Becase 1,030 hour labaratory humidity 5 Less corrosive than regular rosin core
tests prove the difference. solder.

LA IO oo

Supsr Flow offers to the Electronics Industry o “minimal corrosive” high speed solder flux.

:um'-"‘-
SONDUCTHE

B L
Wan £

90 STATE STREET

SOLDER CO. m sTate s

astern Seaboard Representative—HyArt, 136 Luberry Street, New York, N. Y.
Midwest Representative—Midwest Sales Co., Hunna Bldg., Cleveland 15, Ohioc ==
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TOROIDAL TRANSFORMER

(Continued from preceding page)

door’” of a shell transformer and to
have a maximum value of 1.35
millioersteds at the same distance
from the Variac, a ratio of 19 to 1.
It should be noted that the Variac
was by no means a completely
wound toroid since it had an annu-
lar gap of 40° in its winding for
mechanical reasons,

Leakage Inductance Comparison

The extent of the “flat” charac-
teristic of a transformer into the
high-frequency range is limited by
the leakage inductance between its
primary and secondary windings,
which is a function of the coefficient
of coupling, <, existing between
them. Rather special procedures
and refined technics of measure-
ment are required if we are to ob-
tain a truly significant value of the
coefficient of coupling existing be-
tween such tightly coupled wind-
ings. The problem is quite different
from the measurement of 7 in air
core radio-frequency transformers.

First of all, the measurements
must be made at a low frequency
so that small capacitances shall not
transmit any significant energy
from the primary into the secon-
dary syvstem. In the second place,

the wvariation of core permeability
must be obliterated from the data
by obtaining the actual initial values
of inductance, that is, the induc-
tance when the excitation level is
zero, a value which obviously must
be obtained by extrapolation. For-
tunately, in the range of small val-
ues of magnetizing force, of the
order of a few millioersteds, which
we may designate as the Rayleigh
range, permeability (and conse-
quently inductance) are closely a
linear function of the applied mag-
netizing force H. Hence, a few
measurements at low known values
of H, or some parameter which is
proportional to H, permit the true
initial inductance to be obtained
from a simple linear plot.

By precise measurements on an
Owen bridge energized at 100 cy-
cles, for the toroidal and shell core
transformers previously described,
the initial values of the primary in-
ductance L, the secondary induc-
tance L,, and the primary induc-
tance L,, when the secondary was
short-circuited were obtained. The
latter wvalue was not the leakage
inductance, as is commonly sup-
posed.

Fig. b represents a transformer

carrying a resistive load, R.. The
series resistance R, accounts for
both the copper ioss in the primary
winding and all of the core losses,
while the resistance R. corresponds
to the copper losses in the secondary
winding. It can then be shown that
the impedance Z looking into the
primary winding is given by:

oAy LR 12

ws21?
z-m, _—Vlfs < jwle (1= L’

o ()

¥hereln:

22 - Ry - RDTwAE c {2)

When the secondary is floating so
that R, and Z. are both infinite, the
reactive component of (1) yields
directly the measured primary in-
ductance L.

When the secondary is short-
circuited so that Ry is zero, the re-
active component of (1) yields the
measured inductance:

quL?tz

t R: . wiL})

po = Lp (1-

12
e

The third member of (3) involves
the dissipation factor of the secon-
dary winding:

D, = R,/wL; (1)

In evaluating (4) at low frequen-
cies, R, may be taken as the dc
resistance of the secondary wind-
ing. Solving (3) for ~* we have:

PROVIDE DELAYS |
RANGING FROM
I TQ 120 SECONDS :

F EATURES: — Compensated for ambient
temperature changes from —40° 1o 110° F
. Hermetically sealed; not affected by
alnlude, moisiure or other climate changes
. Explosion-proof . Octal radio base
Compact light, rugged inexpensive .
Circuits available: SPST Normally Open;
SPST Normally Closed. |
PROBLEM? Send for “Special Problem Sheet”

Plastic Clamp |§

TOPS forT1 V!

W]] Perfect Control of LEAD-IN TAPES

ERY VOLTAGE
\
|
|
1
t
]

Only ONE Nail or Screw
Perfect Insulation
Weatherproof
Tough-Pliable-Permanent
for the life of the building.

YOLTAGE QF 24¥ ' WITH AMPERITE
| BATTERY & CHARGER | VOLTAGE VARIES
VARIZS APPROX. . ORLY

50% (2% || |

Ampeme REGULATORS are the simplest,
lightest, cheapest, and most compact method
of obtaining current or voltage regulation ‘

Makers of famous G. P. C. 742
Plastic Clamp in 21 Slzes

For currents of .060 to 6 Amps. . . .
Hermencally sealed; not affected by altitude,
ambient temperature, humidity.

Write for 4-page Illustrated Bulletin T-1

Write for
Circuler 450

[OMMERCIAL I'lIIS'I'IIIS (0.

MERCHANDISE MART » CHICAGO 34

MPERITE CO., Inc.,, 561 Broadway, New York 12 ,N. Y.

In Canada: Atlas Radio Corp., Ltd., 560 King St.. W. Toronto
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th. (-

whence the frue leakage inductance
is given by:

L= fi=tE)

7 L 'Dsz L v Dsz Loo
The last term in the
of (6) may usually
negligible.

The data obtained

right member
be considered

were!

Toroidal Core Shelf Core
Ly 5.683h 22321 h
Lpo 394 ph 6890 wh
D, 5.7 x 107® 155 > 107°
L: 35% ph 6540 ph
| — 77 63.7 x 167 2930 < 10°?
r 0.999968 0.998533
The discrepancy between the

true leakage inductance L, and the
erroneous value L, (which neglects
the term D.®) is apparent. It will
be seen that the shell core trans-
former had 18.2 times the leakage
inductance of the toroidal unit.
What this does to their frequency
characteristics, when working be-
tween a one volt, 600-ohm genera-
tor and a 600-ohm load, is immedi-
ately evident in Fig. 6. The shell
transformer showed a one decibel
drop at 19 cps and at 20.3 KC or
over a frequency span ratio of
1.07 times ten to the third power,

while the toroidal unit dropped one
decibel at 16 cps and at 193 KC
corresponding to a freguency span
ratio of 1.21 times ten to the fourth
power,

Perchance comparative data of
this sort will indicate the advan-
tages of the toroidal form of core
when immunity to external fields
and/or an ultra-wide-range fre-
guency characteristic is desired.

Duplex Transformer

From the foregoing, it follows
that tapped or partial windings on
a toroidal core will not be immune
to external fields. However, ii is
quite feasible to have the primary
and secondary each consist of two
identical, semicircumferential wind-
ings which are used not individu-
ally, but always either in series or
in parallel combinations, so that
each winding physically circum-
scribes essentially the entire core
in a uniform manner. I have pro-
posed calling such an arrangemeni
a ‘“duplex” transformer. If we go a
step further and make the total
secondary turns of a duplex n times
the total primary turns, we have a'
useful impedance-matching trans-
former which, by making proper
connections to its eight terminals,
gives us our choice of three genera-
tor - to - load impedance - matching

ratios in either direction, namely:
1/1, n*/1 and n'/1. With either the
n‘/1 or 1/1 ratios there is only one
choice of connections. With the in-
termediate ratio n°/1 there are two
alternative choices, one favoring
low and the other the high end of
the frequency range.

Could you find an application for
such a transformer? You must ex-
pect, however, that when this trans-
former is used with a large step-up
ratio, the frequency span ratio, de-
fined by a one decibel drop, will be
shortened somewhat. For example:
a duplex transformer for which n
equaled 2 yielded a span ratic of
1.21 X 10* when operating from 600
ohms into 600 ohms and had its
span ratio reduced to 0.33 x 10¢
when operating from 600 ohms into

9600 ohms, where the impedance
ratio was 1/n°. When operating
step-down, this transformer re-

tained its high span ratio.

With the primaries connected in
series the duplex toroidal trans-
former becomes an ideal push-pull
output transformer. If the secon-
daries are then joined in parallel
a desirable tight coupling between
the two halves of the primary wind-
ing will be obtained. It may like-
wise serve as a well-balanced input
or interstage transformer in push-
pull systems.

05% PEAK FLutTEr

~

The Synthane

. GOMBINATION
Gives the Right
MATERIAL Answers

Rangertone is proud to announce a great advance in
tape recording. A new series of Magnetic Tape Re-

corders that introduce many revolutionaty improve-
ments—features that achieve a quality of performance

never before cxperienced in tape recording. Available
in all models.

R-5R Rack Mounied $1970.60

R-5P Portable (illustrated) $2025.00

R-5C Consoly $30600.00

“The recent performance of Rangertone recorders, in record:
ing the Vienna Symphony in Viem} produced the maost realistic
\ecordmg thar I have ever heard. Thc entire [requency spee-
trum was reprocduced completely free from distortion znd ur
uwatural peaks. Planoe and oboc tones were exceptionally co:

stant and clear. Congratulations on prodneing so fine an in-
strument.”’—Dr. Uenry Swoboda, Musical Director. Westminster

Recording Corp. New Yerk C\tv
Vzite for Compicte Details

RANGEHTGNE, ING,, 73 Winthrop St.,, Newark, N. J.

RANGERTONE

Portable Tape Recorder
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I If your requirements are strict and your present material

. TECHNICAL

SHEETS » RODS » THBES
u‘gm‘cnsn PARTS 1 Please send me a COpY of the complete

i MBED EB- LAMIMATE

in any way unsatisfactory, Synthane may be the answer
to your problem. Synthane has an unusual combination
of mechanical, electrical and chemical properties which
have led to its use in many applications in almost every
industry.

Light, hard, strong and dense, Synthane is easily
machined. Resistant to corrosion and abrasion, it rates
high in electrical properties such as high dielectric
strength, low power factor and low dielectric constant(.

Find out more ahout Synihane and its possible ad-
vantages to you. Clip and maijl the handy coupon for
your Synthane catalog,

v o N

----m------------m---u---
o

SYNTHANE CORPORATION

" PLASTICS
Pa.

12 River Road, Qaks,

- v

Synthane cotalog.
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\ in smaller space

\"" PRECISION

‘\ COIL BOBBINS!

Random winding — permitted by Precision Bobbins — allows
putting more turns in a given area than layer winding. And
Precision Bobbins assure an especially compact coill They'te

spirally wound and heat-treated
under compression for greater
strength  with

less bulk and
weight. Cores
round, square,
or rectangular.
Flanges flat, re-
cessed or em-
bossed. Let us
make a sample
for you . . .
write today!

PRECISION PAPER TUBE CO

Manufacturers of Dielectric Paper Tubes

2057 W. Charleston S5t.,
Chicage 47, 1.

Plant &2
79 Chapel St
Hartfard, Conn.

AIRCRAFT
RADIO
CORPORATION

_Simplified
~Gompact
-Portable

@ 900-2100 megacycles,
single band

8uill lo
Novy $pacificolions
for research
and production
festing

Iaternal pulse generator with cantrols for widih,
delay, and rule. Provision (or extornal pulsing

@ Dircctly calibrated, single
dial frequeney control
Dircetly calibrated
altenuafor, 0 to =120 dbm

CW or AM pulse modulaijon,

Controls plannci and grouped for case of
operation

Weight: 42 lbe. Easily portalle—idcal for air-
horne installations

Immediate delivery

Write for specificutians — iavestigats the
advantoges of thix outstandiag wew insrrument.

DEPENDABLE ELECTRONIC EQUIPMENT SINCE 1928

ﬂircruﬂ Rudio Corporation \

BOONTON, Mew Jersey
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MERCURY CONTALCT RELAYS

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

TYPICAL APPLICATIONS
High Speed keying
Tabuloting i
Sorting and computing
machines

Relay Ampiifiers )
Vibrator Power Supplies
Serva-mechanisms

CHARACTERISTICS

High speed of operation
Constant operating
choracteristics

Freedom frem chatter

High current capacity
Long, trouble-free service
SPDT Contacts. 2 coils ar 700 ohms & 3300
ohms. Operating current with coils in  series
6.6 ma. Release current 3.2 ma. Operated under
specified conditions. relay has a life expectiancy
of 1000 hours ab 60 operations per second.

Brond new surplus—Priced at $
a fraction of Government cast 4l15
Send for 4 p. Technical data.

Linear Sawtooth Potentiometer

Western Elec. No. KS15138

Consists of continuous re-
sistance winding. 24 volts
D.C. is supplied to two
fixed teps 180° apart. There
are two rotating brushes
(180° apart and bearing on
the winding) and two take-
off brushes for the output
voltage, Changing brush
position varies gutput voit-
age in accordance with linear sawtooth wave.
Enclosed in die cast aluminum frame. Standard
AN type connector. Measures 3-11/167 dia. x

3" deep.

Brand new ........... $5.50
ELECTRONICRAFT
§ WAVERLY PLACE TUCKAHOE 7. N. Y.
PHONE: TUCKAHOE 3-0044
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Silicone Compound
A new 16-page Dbaoklet published ,h‘/

Dow
Corning Corp. Midland, Mich., describes and
illustrares some of the many aircraft and
elecironic applicalions for DC 4 Silicone Com-
pound. Its general uwseiulness as a water-
prooling and lubricaling dielectric 18 indicated
by the unigue combination of physical and
dielectric propertlies reported in the text and
in graphs. One graph shows the relative fre-
fuency range. Another shows velume resis-
tivity values in the order of 1012 to 1014 obm-
eentimeters at temperatures ranging rront 50°
Lo 28u°

UHF Measuring Equipment

General Radie Co., Cambridge 30, Mass.,
has relcased a new bulletin covering the Gen-
eral line of UHTF measuring equipment. These
units have Dbeen designed for research and
developmeni laboratories, consulting engi-
eers, anlenna measurements. and for meas-

urcments of osciliators,
ponents.

amplifiers and ceni-

Hydraulic Bender

The Di-Acro Hydra-Power bender. a prod-
uct of the O'Neil-Irwin Manufacturing Co., is
described in & new Dbulletin published by the
company. Thiz simple, hydraulic power unit
will perform not only one or two specialized

operalions. but many of the bending jobs
which arise in chassis fabrication.
Centering Reel

The T. 4. Littell Machine Co. 4197 N.
Ravenswood ave., Chicago 13. TIl, has just

printed a 2-color, 4-page circular describing
their Standard Automatic Centering Reels for
eoiled metal stamping stock. The reels il-
lustrated and described in thix circular are
for holding coils of trom 200 1o 6.008 Ibs,

Remote Conirol Amplifier

A bulletin describing the 12438 10-wati re-
mote control amplifier has been published by
Brook Electronics, Inc., 34 DeHart Tlace
Elizabeth 2, N. J. Its audio characteristics
make it suitable for laboratory or commer-
¢ial applications where exacring engincering
standards prevail.

Capacitors and Coils

The Electrical Reactance Corp., Franklin-
ville, N. ¥., manufacturers of HI-Q capaci-
tors, resistors and cholce coils, has announced
that its new ‘“'Datalog’ is readv for distribu-
tion to producers of television and radio
equipment. In addition to ecomplete HI-@
product information, it contains a. great deal
of helpful technical data carvefully arranged
for couvenient guick reference.

Micarta Data Bool

Copies of the recently-revised 36-page Mi-
carta Data Book are available from the
Westinghouse Itlectrie Corp. Published as a
working teol for the designer and wuser of in-
dustrial materials, the booklet (B-5184-D)
presents clearly and completely the technical
facts about Micarta. Write Westinghouse
Electric Corp., Bex 2099, Pittsburgh 30, Pa.

Elcctrical Contaeis

A new 36-page illustrated booklet contain-
ing information on electrical contaets of value
to designi engineers has been published by
Fansteel Metallurgical Corp., North Chicago,
Il In addition to six pages of fundamental
notes for contact design, the booklet contains
a thorough discussion of electrical contact
matierials, their properties. advantages and
principal uses.

Microphones

Bulletin 949, describing the Turner line of
microphones, is mnow available fromm The
Turner (o., Cedar Rapids, Towa. The Turner
Co. manufactures a complete line of micro~
DPhones and accessories for a large number
of requirements and operating conditions,

Power Supplies
Furst Eleetronics,

12 South Jefferson St.,
Chicage 6, 111,

has released a Wbrochure on

its line of regulated power supplies. Opera
ating characteristics of ten models are in-
cluded.
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The
BROOK
High Quality
AUDIO AMPLIFIER

| Jitus DModel 10C3-10 warts)!
Alse available: Yodel 12 43-10 watts

Einest Audio Quality
you cver listened to

All Low
Mu

Triodes _—
+ Listening Fadgue
Brock +
mylc } = { High Quality at
Transformers cxtremely low votume
Brook’s High quality at
awn the {ull loudness of

Circuits  _J \_ 2 hand or symphony
“You can helieve your cars when you
tisten with a Brook Audio Amplifier”’

YWirkte FODAY for FREE Techuical Bulletin

and Delailed Distortion Analysis

BROOK ELECTRONICS, Inc.

Dept. TE-O. 34 DeHart Place

Elizabeth, N. J.

Foremost technical journal of radio,
television and tele-communications.
. Greatest number of television and
editorial

tele-communications pages.

Authoritative treatment of cur-
rent engineering frends, problems and
developments. . . . Largest engineer-

audience in  design, manufacture,
operation and maintenance of tele-

vision and tele-communications (15,044

total circulation monthly).

CALDWELL-CLEMENTS, INC.

480 LEXINGTON AVENUE
NEW YORK 17, N. Y.
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TELE-TECH
Adveriisers May 1950

Aerovox Corp. ... ....... ... ... 45
Aircraft-Marine Products, Inc. ... 8
Aircraft Radio Corp. ..... . .. . .. 66
Altec Lansing Corp. ...... ... .. 67
American Phenolic Corp. ... .. .. 2
Amperite Co., Inc, ....... ... .. 64
Anaconda Wire & Cable Co. .... 15

Automatic Electric Sales Corp. .. 49

Beli Telephone Laboratories .. .. 10 |

Brook Electronics, Inc.
Caldwell-Clements, Inc. . ... 67, 68
Carter Motor Co.
Cleveland Container Co.
Clippard Instrument Lab., Inc. ... 61

Commercial Plastics Co. ... . ... 64
Cornish Wire Co., Inc. .. ... .. 4
DuMont Laboratories, Inc.,

Allen B. ... ... .. . .. ... 14
Eisier Engineering Co., Inc. ... .. 63
Eitel-McCullough, lnc. .. ... . 51
Electrical Reactance Corp. .. Cover 2
Electronicraft, Inc. ... ... ... ... 66

Federal Telephone & Radio Corp. 12

General Industries Co. ... .. Cover 3
Guardian Electric Mfg. Co. .. ... 59
HeathCo. ............ ... . ... 61
Heppner Mfg. Co. ... ... ... 58
Jones, H. B., Div. Cinch Mfg. Corp. 59
Kester Solder Co. ... ... . ... . 43
Kings Electronics .. ....... ... .. 54

Littelfuse, Inc. ..... .. ... . ... 6
Magnecord, Inc. .. ... .. ... ... 59
Magnetic Core Corp. .. ... ... .. 60
Motorola, tne. ... ..., 56

National Yulcanized Fibre Co. ... 53

Paramount Paper Tube Corp. ... 60
Precision Paper Tube Co. ... .. . 66

Radio Corp. of America 5,47, Cover 4 |

Radio Materials Corp. .. ... ... .. 13
Rangertone, Inc. ........ ... ... 65
Reeves Soundcraft Corp. . ... . .. 55
Resistor Wholesalers Corp. .. ... 54
SMA Co. ................ 16
Sorensen & Co., Inc. ... ... .. .. 57
Square Root Mfg. Corp. ... ... .. 3
Super Flow Solder Co., Inc. ... .. 63
| Sylvania Electric Products, Inc. .. 11
Synthane Corp. ... ... . ... .. 65
Thomas Electronics, Inc. ........ 9
Waterman Products Co. .. .. ... 62

Webster Electric Co. ... ........ 6
Western Electric Co.
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V61 N. YINE ST,
161 SIXTH AYE.,

keep with it!

Be sure you get that famous ALTEC 218
quality from over-active announcers
and recording artists by using the new
155A Chestplate. Because of the mic-
rophone’s perfect positioning, you may
readily obtain the sound separation you
desire from vocalists working with an
orchestra ... without false bass! With
this new adaptation of the 21B, sports
announcers can always override even
the noisiest crowds, for the 218 does
not limit at audio peaks. Its smooth
frequency response permits use in
high-level sound fields which would
ordinarily cause acoustic feedback.

The 155A Chestplate is compact,
lightweight and contains a matching
unit which permits its use up to 400
feet away from associated equipment.

Send for brucfrure ‘giving tenhmcal
information on ALTEC 218
Miniature Microphone adaptatioens.

LANSING CORPORATION

HOLLYWOOD 3, CALIF,
NEW YORK T3, NEW YORK
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to :
. advert:se in TELE.

118 NINTH STREET, PASSAIC, NEW JERSEY

THOMAS ELECTROMICS, INC.

éo/ecfrant'c Ccz?mf:onenf.s
TELEVISION . RADIO . RADAR

PRESCOTT 9-6339

April 18, 1950

Mr. M, Clements, Publisher

Tele~Tech
L8C Lexington Avenue
New York, New York

Dear Mr. Clements:

No doubt you will be interested in kmowing that our
six page metallic insert in the April issue of Tele-Tech
brought us enough immediate orders from television manufac-
turers to more than underwrite the cost of this six page
advertisement. We are unable at this time to estimate the
effect of additional response through inquiries, but are
exceedingly optimistic about further concrete evidence of

3uccess.

However, among the many results we obtained, was
a phone call from one of the most prominent T.V. receiver
manufacturers whom we closed for a large initial order,

The April insert was the start of an advertising

plan whose aim was not only to get orders, but to obtain
industry-wide acceptance of Thomas Cathode-Ray Tubes for

television.
Cordially yours,
%ﬂcg, I
gd Arthur Green,
Vice-President

This campaign was prepared
by Conti Advertising, Inc.
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I’s GENERAL INDUSTRIES' larest

sound reproduction triumph

MODEL 250

TAPE-DISC Recorder Assembly

NOW ... for the first time . . . General Industries offers
L , you a revolutionary new type of recording instrument
% :R‘écbrds on discs —for both tape and disc use. Here, indeed, is the answer
' ‘ to a long-standing need for an all-purpose recording
unit inexpensive enough to be incorporated in mod-
erately-priced home entertainment instruments.

‘ *V_Re‘cords, on tape

3k Pldy$ back both

o . Yet, despite its low cost, the Model 250 Tape-Disc
% Plays any 78 Recorder offers many quality features . . . is built to the
R.P.M. Record : same rigid performance standards which characterize

' all GI Smooth Power products.

A new catalog sheet, describing all of the recording and
play-back features of the Model 250, now is available.
Write, wire or phone for your copy foday.

{#) When connected with the
proper amplifier.

The GENERAL INDUSTRIES Co.

DEPARTMENT L s ELYRIA, OHIO
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The Fountainhead of Modern Tube De vE[omenr is RCA

DEVELOPED BY RCA

symbols of RCA’s engineering leadership

The tubes illustrated, and described in
the adjoining columns, are a few of the
more recent types designed by RCA engi-
neers. Fach represents a distinct advance-
ment over previous comparable types . ..
either by virtue of its improved perform-
ance or its contribution to the simplifica-
tion of circuir design.

These tubes . . . and other new RCA
tubes like them . . . provide wide design
latitudes . . . aid in reducing equipment
manufacturing costs. They can be used
with confidence in new circuit designs.

In the future, as in the past, the vast en-
gineering resources of RCA will be
directed toward the developmenr of tubes
best suited to meet the cost and per-
formance requirements of equipment
designers.

—
‘Il,‘i

=4

RCA-6CBS Sharp-Cutoff Pentode. A mini-
ature type, designed for use as an i-f amplifier
operaring atf{requenciesinthe orderof 40 Mc.,
or as an r-f amplifier in vhf celevision runers.
Its ransconductance is 6200 micromhos.

RCA-6CD6-G Horizontal-Deflection Ampli-
fier. For 16GP4 systems, and for other
similar wide angle systems, it makes possible
the design of efficient horizontal-deflection
circuits in which the plare voltage for the tube
is supplied in part by the ¢ircuit and in part
by the power supply.

RCA-654 Vertical-Deflection Amplifier. A
high-perveance miniature triode of the heater-
cathode type. In suitable circuits it will deflect
fully 2 16GP4 or similar kinescopes having a
deflection angle of 70 degrees and employing
an anode voltage up to 14,000 volts.

RCA-5879 Sharp-Cutoff Pentode. Of the
9-pin miniature type, the 5879 is designed

for a-f applications where reduced micro-
phonics, noise, and hum are essencial. It is
especially usefulin the inputstages of medium-
gain amplifers.

RCA-5675 “Pencil-Type” Triode for UHF,
Employs double-ended coaxial-electrode
structure, for use in grounded-grid circuits.
As 1 local oscillator, it will deliver 475 milli-
watts ar 1700 Mc. and about 50 milliwarts
at 3000 Mc.

RCA-5794 Fixed-Tuned Oscillator Triode.
Designed for Radiosonde Service, the 5794
employs two resonators integral with the rube.
The output resonator is tuned 10 1680 Mc.
by means of an adjusiing screw. The useful
power output is in the order of 500 milliwarts.

For data on any of the tubes described above,
write RCA, Commercial Engineering, Section
E57R, Harrison, N, J.

RADIO CORPORATION of AMERICA

ELECTRON TUBES
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