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‘6&6§0|LLATING CIRCUIT
GETTER THAN ITS gapaciToR(®)

\S |
NO CAPACITOR
> | IS BETTER THAN

W ElTllenco

This is why more and more manufacturers
of Radio, Electrical and Electronic equipment are
turning to EL-MENCO. Engineers specify EL-
MENCO when they want small size, high capac-
ity and unquestioned performance in capacitors.

Each tiny EL-MENCO capacitor does the
job it was designed to do, with absolute accuracy
and complete dependability. When you want to
protect your products’ repuration for perform-
ance perfecion — specify EL-MENCO for
capacitors thar really satisfy.

CM-40

Aygileble in A, B, C, D and £
Choracteristics. Minimum tal- |
erance (A and B} 57, Mini- |
“mum tolerance {C, D ,E) 170
3,300 10 7,500 mmi. cup. at |
300 DC working wollage™, |
8,200 to 10,000 mmf. cap, at |
300 0C working voitage™. &~
ot calor coded,

Available in A, B, C. D |
and E  Characteristics.
Minimum  ftolerance (A&
and B) 5. Minimum
tolerance " {C, O, E} 195
470 to 6,200 mmé. cap.
at 500 DC working vel-
tage*, 6-dot color coded.

ARCO ELECTRONICS, INC., 135 Liberty Street, Mew York, M. Y.
Sola agent for fjobbers and distributors in U 5 and  Canada.

THE ELECTRO MOTIVE MFG. CO.. INC.
W_ILHMANTIG CONNECTICUT

*Caii be made-in "other cépa-
city values and veltage ratings

=

Foreign Radio and blec-
tronic Manufacturers coms
municate direct with our
Export Dept. at Williman=
tic, Coann. for informaiion,

MOLDED MICA i

CAPACITORS

B riteon voir
Sermletrer-
bead for Cat-
wlog and Samr-

Ples
MICA TRIMMER
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COVER: Cut-away view of coaxial cable used in Cleveland to-Philadelphia TV link, officially opened Janu-
ary 12. Cable contains eight coaxial lines, each capable of transmitting 600 simultaneous phone

conversations or one TV program. See page 18.

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editerial and
Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel Plaza 3-1340
Publishers also of RADIO & TELEVISION RETAILING
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THE ACQUISITION OF THE PLANT, EXECU-
i TIVE STAFF AND FULL FACILITIES OF

 THE HERLEC CORPORATION

MILWAUKEE, WISCONSIN

Makers of
CERAMIC CAPAC ?ons

emd

_'*IIII.PI.A'I'E{ PRINTED CIRCUITS

i { *Trodemork Applied for

PRODUCTION AND DEVELOPMENT FACILITIES
WILL BE GREATLY EXPANDED

To the Sprague Electric Company, North Adams, Mass., will now
be added the full engineering, production and other facilities of
the Herlec organization. The Herlec plant in Milwaukee will be
continued. In addition, ceramic assemblies will be produced at a
new Sprague factory in Nashua, N. H. Thus, customers will have

the advantage of two fully-equipped and strategically located
sources of supply.

TELE-TECH ¢ February, 1949
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These little by-pass and coupling type ceramic disc
capacitors—shown here in actual size—offer distinct size
advantages that warrant careful investigation, Now avail-
able in a broad range of values in single- and dual-capacity
units that assure small size and a minimum of weight.

ACTUAL SIZE

Here, in a unit only 1" long x %" wide and 3/32"
thick, it is possible to obtain a 4-section capacitor
incorporating such typical values as 2000, 5000,
220 and 220 mmfd.—and with only six leads to

be soldered. Write for details of standard capacity |
combinations. b

¥

PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS

it e

TELE-TECH + February, 1949 3
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PROFESSIONAL SERVICES

WELDON & CARR

Consvlting Radie Engineers
Washington, D. C.
1605 Connecticut Ave. MI. 4151
Dallas, Texas

1728 Wood St. Riverside 3611

McNARY & WRATHALL
RADIO ENGINEERS

906 Natl. Press Bldg. Resetor Hotel
Washington 4, D. C.  Watsonville, Colif.

RAYMOND M. WILMOTTE

PAUL A. deMARS
ASSOCIATE

146% CHURCH ST., N.W. DE. 1234
WASHINGTON 5, D. €.

RUSSELL P. MAY

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

Washington, D. C. REpublic 3984

HERMAN LEWIS GORDON

Registered Patent Attorney
Patent Investigations and Opinions

Warner Byilding 100 Normondy Drive

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

AMY, ACEVES & KING, INC.

Specialists in the
Design and installation of
HIGH-GAIN
AM, FM, and TELEVISION
ANTENNA SYSTEMS
LOngocre 5-6622
11 West 42nd Street, New York 18, N. Y.

DIXIE B. McKEY & ASSOC.
1820 Jefferson Place, N, W,
Woashington 6, D. C.
Republic 7236

GEORGE P. ADAIR

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

FRANK H. McINTOSH

710 14th S, N.W.—Metropolitan 4477
WASHINGTON, D. C.

KEAR & KENNEDY

1703 K ST., N.W.
WASHINGTCN, D, C.

STERLING 7932

Commercial Radio Equip Co.
Everett L. Dillard, Gen. Mgr.

INTERNATIONAL BLDG. Di. 1219
WASHINGTON, D. C.
PORTER BLDG. LO. 8821

KANSAS CITY, MO.

A, F. SMUCKLER & CO,, INC.

Llectronic Engineers
Kiretronle Product Manufacturing
tontractors o Uoiled States Government

338-46 Fast 23rd St New York 10, N. Y.
UR amercy 5-8151

WILLIAM L. FOSS, Inc.
Formerly Colton & Foss, Inc.
REpublic 38B3

WASHINGTON, D. C.

927 15th S1., N.W,

ALBERT F. MURRAY

Consulting Television Engineer
All Phases of Television Planning.
Patent advice in the Electronic Field.
4707 Windom Place, N. W,
Washington 14, D. C.

Telephone: ORdway 4841

There Is no substitute for experience

GLENN D. GILLETT

AND ASSOCIATES

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

A. D. RING & CO.

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

@ ELECTRICAL
TESTING LABORATORIESINC

Specializing rn technical servives fo these
tntent npon GOODN QUALITY

2 East End Avenue at? 79th St.New York 21-N-¥-

FREQUENCY MEASURING
SERVICE

Exact Measurements ~» of any time

RCA COMMUNICATIONS, INC.
64 8road Street, New York 4, N. Y.

vmemmanassenansand
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O. H. CALDWELL M. CLEMENTS
Editorial Director Publisher

RALPH R. BATCHER BERNARD F. OSBAHR

Consulting Editor Associate Editor

ROBERT HERTZBERG
Contributing Editor

H. D. WULFORST
Assistani Editor

STANLEY GERSTIN
Contributing Editor

CHARLES DREYER
Art Direcfor

WASHINGTON, D. C.
R. C. DAVIES DR. A. F. MURRAY
News Editor Consulting Editer
Natianal Press Bldg. 4707 Windom PI.

CIRCULATION
B. V. SPINETTA, Circulation Direclor

M. GROENING, A, DelUISE
Subscriptions, List Compilation

BUSINESS DEPARTMENT

M. H. NEWTON J. J. BROOKMAN
Business Manager Sales Manager
480 Lexington Ave,, New York 17, N. Y.

R. Y. FITZPATRICK, Western Manager
201 N. Wells St., Chicage 6, lIL
Telephone RAndolph 6-9225
S. M. GASKINS. District Manager

YICTOR N. RAISER, New England Manoger
480 Lexington Ave., New York 17, N. Y.

DUANE WANAMAKER,
So. Calif. Representative
610 S, B'way, Svite 623, Los Angeles 14,
Calif.

N. McALLISTER, Director Reuder Service
A. O'ROURKE, Production Supervisor

W. W. SWIGERT, Credit Monager

W. KENNETH REYNOLDS M. TEMMEL

Tele-Tech®, February, 1949, Vol. 8, No. 2.
Regular price per copy 50 cents. Pub-
lished Monthly by Caldwell-Clements, lnc.,
Publication Office Orange, Conn., Editorial,
Advertising and Executive Offices, 480
Lexington Ave. New York 17, N. Y.
Direct all subscription inquiries to Orange,
Conn,, or ta 480 Lexington Avenue, New
York 17, N. Y. M. Clements, President;
Orestes H, Caldwell, Treasurer. Subscrip-
tion rates: United States and Possessions,
$5.00 far one year, $7.00 for two years.
Canada (Canadian Funds Accepted) $6.00
for one year, $8.00 for two years. Pan
American Countries $7.00 for one year,
$9.00 for two years. All other countries
$9.00 for one year, $11.00 for two years.
Entered os second class matter June 9,
1947 at the Post Office at Orange, Conn.,
under the act of March 3, 1879. Copy-
right by Caldwell-Clements, Inc., 1949.
Printed in U.S.A. *Reg. U.S. Pat, Of,
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Here they are . . . not one, but
TWO dual speed phonomotors by General
Industries . . . for both 33% and 78 R.P.M.
operation...for every type of instrument, from
inexpensive table model to deluxe console
combination.

Representing years of research and develop-
ment, these two motors excellently meet today’s
needs for dependable rim drive phonomotors
that will accommodate both the new long-

TELE-TECH <« February. 1949

| TWO rim drive
DUAL SPEED PHONOMO

pole motor for nse in all high-grade

imstruments in which the ultimate in

performance is desired. Novel speed

change mechanism is both simple and
positive in operation.

The GENERAL

MODELDM—Compaci low cost 2 pole, shaded
pole moror designed for portables, table
models and other instruments in which space
is an important factor. Simple speed change
mechanism 1ncorporaies a special long-
lasting molded neoprene belt.

offers you

MODEL DR—Deluxe
model 4 pole, shaded

playing and conventional type records. Both
motors have been proved in extensive labora-
tory tests—and already are being widely used
in many leading phonograph instruments.

Like all GI Smooth Power products, both new
dual speed phonomotors are built to the high-
est quality and performance standards attain-
able. Their cost, however, is surprisingly low.

For addirional information, specifications and
quotations, write today to:

INDUSTRIES Co.

DEPT. L « ELYRIA, OHIO

www americanradiohistorv com
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dAD am-rm & TV

TRANSMITTERS

are equipped with

Rayraeon Manufacturing Company’s AM, FM
and Tv transmitters, including the famous
“RF-37 3-EW FM, “Ra-5" 5-EW aM and the new
“RTV-500" 500 watt Tv and “RTV-5"5000 watt Tv
equipment, employ Adlake Relays for CONTROL.

Silent and chatteriess, Adlake Mercury Plunger
Type Relays are an integral part of these stream-
lined transmitters which produce high fidelity
modulation with a low noise level.

Besides silent operation, Adlake Relays bring
these advantages to any job where relays are
used:
® Hermetically sealed contact mechanism is
impervious to dust, dirt and moisture.
® Liquid mercury-to-mercury contact prevents
burning, pitting and sticking.

@ Adlake design armors relays against out-
side vibration or impact; they are usable on
either stationary or fixed equipment.

Whatever your relay needs are, there’s an Adlake
Relay to do the job. You’'ll like our free, illus-
trated folder giving full details. Write for it
today to: The Adams & Westlake Company,
1117 N. Michigan, ELKHART, Indiana.

Adams éH\EVestIake

Est. 1857 « ELKHART, INDIANA « Naw York « Chicago

Manvufacturers of Adlake Hermetically Sealed Mercury
Relays for Timing, Load and Control Circvits

Adlake Relays =

{Above) Relay panel in Raytheon's RF-3A
3-KW FM AMPLIFIER (shown below)

TELE - TECH

www americanradiohistorv com
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BELL TELEPHONE LABORATORIES

EXPLORING AND INYENTING, DEYISING AND PERFECTING, FOR CON-
TINUED IMPROYEMENTS AND ECONOMIES [N TELEPHONE SERYICE.

February. 1949

only inches of sound!

When you talk by telephone, far or near, the actual
sound travels much less than when you talk across
the room!

That’s because the telephone system carries not sound
itself but an electrical facsimile of sound. When you
speak into a telephone transmitter your voice is con-
verted into electrical vibrationswhich are not changed
back into sound until they reach the receiver
diaphragm.

Conversion of sound into its electrical equivalent,
through the invention of the telephone, opened the
way to the measurement of sound by accurate elec-
trical methods. In developing means to make the
telephone talk farther and sound clearer, the scien-
tists of Bell Telephone Laboratories had to develop
the tools for sound-wave analysis and measurement,

The condenser microphone, the wave filter, the ampli-
fier — each the product of telephone research — have
helpedtoreveal the structure of sound as never before.
Each has helped to build the world’s finest telephone
system.,

www americanradiohistorv com
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SIMPSON ELECTRIC COMPANY

5200.5218 W Kinzie 51.. Chicoge 44, 11l In Canado: Boch- Simpson, Ltd., londan, Ont.

RANGES at 20,000 ohms per volt DC, 1000 ohms per voit AC
VOLTS: AC & DC-—~2.5,10, 50, 250, 1,000, 5,000
DC CURRENT: 10, 100, 500 MA—10 AMP—100 MICRO AMP
OHMS: 0-2,000 (12 center), 0-200,000 (1200 center), 0-20 MEGOHMS (120,000 ohms center)
DECIBELS: (5 ranges) —10 to 152 DB

www americanradiohistorv com

TELE-TIPS

REPORTER’S RECORDER fo be
hidden under lapel is next step in up-
to-date newspaper practice. Walter
Howey, veteran of “The Front Page”
and long-time radio-electronic in-
ventor, is reported to have worked
out an invisible recorder which will
take down a half-hour interview,
just as the interviewee spoke it, to be
played back for putting into type later.

TV TELESCOPE—Qur own long-
time dream of an electronic astronom-
ical telescope with pickup lens widely
separated from the CR viewing
screen, and amplification obtainable
by electronic deflection, seems in part
realized by an Arizona inventor. He is
William Rhodes, 4333 N. 14th Street,
Phoenix, and he is reported to use an
electron multiplier to bring the image
from his backyard telescope to his
living-room easy chair.

MICROWAVE VIDEO CIRCUITS
—At the present time, Western Union
has in operation two one-way micro-
wave circuits between New York and
Philadelphia. available to any custo-
mer. These circuits handle video only;
no sound channels. Western Union is
making no commitments of any kind
in regard to further micro-wave
services until the FCC reaches a de-
cision as to allowable rates, As far as
engineering is concerned, the project
is in a state of suspended animation.
It is no secret, however, that WU has
purchased sites for micro-wave in-
stallations in Minneapolis, Kansas
City and Atlanta.

WHO’S WHO?

An engineer is a man who knows
a great deal about very little, and who
goes along learning more and more
about less and less, until finally he
knows practically everything about
nothing.

A salesman, on the other hand, is
a man who knows a very little about
many things, and keeps learning less
and less about more and more, until
he knows practically nothing about
everything.

A purchasing agent starts out
knowing practically everything about
everything, but ends up knowing
nothing about anything, due to his
association with engineers and sales-
men,

What do you want to be when you
grow up?

TELE-TECH * February, 1949
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TELEVISION DEMANDS PERFECTION

There can be no compromise with
quality —in television. New stand-
ards are essential for long life,
dependability and trouble-free

operation.

Mallory P Capacitors are accus-
tomed to severe service—have heen
operating at 85° C. for years. Even
though this extreme temperature
may not be apparent in your par-

ticular model, it's good to know that

Mallory gives you an exira margin

of safety.

The fact that no hwnan hand*
touches anv vital part during proc-
essing and assembly shows the
extreme care taken to insure the
long life so characteristic of thi§
remarkable Mallorv procuct.
*The chlorides present in perspiration cause

destructive corrosion and shorten the capac-

itor’s life in the field.

FEis the type designation of the Mullory developed electrolviic capacitor having the characterisiic design pictired.
Adopted as standard by RMA, it is famous Jor dependable performuice,

P.R.MALLORY & CO.Inc. '

SERVING INDUSTRY WITH

Capacitors Rectifiers
Contacts Switches
Controls Vibrators

Power Supplies

Resistance Welding Materials

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

TELE - TECH

February. 1949
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ICROGROOVE long-playing recordings are here to
NI stay. This means that every broadcast station an
recording studic must have quality equipment, especially for
microgroove reproduction.

The new PRESTO type 153 reproducers include two separate
Pickering diamond stylus heads for microgroove or regular
recording, an exceptionally fine arm, and a 4-position com-
pensating network.

Durability of equipment, finc performance, and economical
first cost make these PrRESTO reproducers ideal for micro-
groove and also for lateral standard recordings.

Write today for full specifications on the PrREsTO 1530 for
microgroove recordings and 153R for rcgular recordings. Your
nearest PRESTO distnibutor can show you the equipment.

%& (eady 700!’ Migmgl’oove l

\

FOR HIGHEST FIDELITY ... IT'S PRESTO DISCS

Microgroove, even more than regular recording,
demands a perfect dise. The uanswer is Presto. For,
sixteen years ago, Presto made the first lacquer-couted
discs . . . and today Presto discs are first in quality.

REGCORDING CORPORATION

Paramus, New Jersey

/

Mailing Address: P, O, Box 500, Hackensack, M. J.
In Canada: WALTER P, DOWNS, LTD., Dominion Sq. Bldg., Montreal

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

TELE-TECH ¢ February, 1942
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LEAD-IN LINES

YoU WILL BE MORE CERTAIN to get the best receptions
from your television or FM set when you specify ATV”
lead-in lines.

The effects of attenuation and impedance mismatch
on FM and Television reception are minimized by
Anaconda Type ATV lead-in lines.

The satin-smooth polyethylene insulation of Type
ATY line sheds warter readily, thus avoiding subsequent
impedance discontinuities. This material also has excep-
ticnally high resistance to corrosion. Count on Anaconda
to solve your high-frequency transmission problems—
with anything from a new-type lead-in line to the latest

development in coaxial cables. saods
*An Anaconda Trade-Mark

TELE-TECH -+ February, 1949

A TYPE ATV LEAD-IN FOR EVERY NEED

Anaconda offers a complete selection of Type
ATV lead-in lines for 75, 150 and 300 ohms
impedance unshielded and shielded lines of
high impedance. For an electrical and physical
characteristics bulletin, write to Anaconda Wire
and Cable Company, 25 Broadway, New Yock
4, New York.

www americanradiohistorv com
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MIKE
ARRANGEMENT
YOU’VE

EVER SEEN

& POPULAR py 20

&

MOVES FREELY INTO ANY POSITION
AND STAYS PUT—WITHOUT LOCKING

—— CHOICE OF 2 BASES ——

UNIVERSAL

With this combination base
the Dazormoy be clamped
or screwed to any surface
— horizontol, sloping or
vertical.

PEDESTAL

This base, a portable
floor-type fixture, is equip-
ped with rubber pads to
absorb shock.

12

From up there to down here is
just one s-w-e-e-p.

When your microphone is mounted
on the Dazor Floating Arm, you gert
the flexibility of a hand instrument
without the weight of holding one.
A touch of the fingers floats the mike
from the tall to the short speaker,
from announcer to soloist, from
interviewer to guest. Once it's
placed, the mike remains in that
position without fastening of any
kind, due to a patented enclosed
spring force.

The Dazor pedestal model, illus-
trated above, cxtends the reach of
the emcee in the studio, auditorium
or night club . . . gives him the wel-
come feeling that he is free from
mechanical chores. .. keeps him on
top of the program. A universal
model, fastened to table, desk or

speakers’ stand, provides similar
assurance for the individual broad-
caster or small group.

Plane, train and police dispatchers
—who want hands free for writing,
typing or chart operations—lose no
time with mikes that are readied
or pushed back in an instant. In
addition te supporting the micro-
phone of your choice, the Dazor
Floating Arm can be individualized
[0 meet any space or mounting
limirations peculiar to your layout.

Phone Your Dazor Distributor for
details. If you wish the pame of
this helpful supplier, write Dazor
Manufacturing Corp., 4481-87
Duncan Ave., St. Louis 10, Mo.
In Canada address inquiries to
Amalgamated Electric Corporation
Limited, Toronto 6, Ontario.

DazoRr FLOATING AR,
FOR MICROPHONES

www americanradiohistorv com
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If you manufacture

you’ll want this NEW bulletin
on glass bushings

General Electric is now offering to other manufacturers the cast glass
bushings it has used so successfully on many types of electrical equip-
ment.

These bushings are cast of a stable, low-expansion glass. Metal
hardware is a special nickel-alloy steel, fused to the glass in casting.
Bushings can be attached directly to the apparatus without gaskets—
by soldering, welding or brazing.

The resulting joint between bushing and equipment is permanent,
vacuum-tight, and of high mechanical strength. It is especially de-
sirable for equipment subject to vibration, shock, attack by fungus
growth or severe changes in temperature. It eliminates moisture prob-
lems and often permits more compact, light-weight design of equip-
ment.

Our new bulletin, GEA-5093, contains a complete listing of standard
designs now available—giving withstand voltages, current ratings and
physical dimensions. A copy of this bulletin is yours for the asking.
Just write Apparatus Department, General Electric Company,
Schenectady 5, New York.

Electronic Equipment...

ELaE T 7
mETaL SEaLsd |7
L £

Glass bushings are currently avail-
able to meet dry, 60-cycle, flashover
values of from 10 to 50 kv, and in
current ratings of 25 and 50 amperes
(large sizes up to 800 amperes).
They may be single or multi-con-
ductor and can be provided with a
top flange to permit mounting tube
sockets directly on the bushings.
Diameters range from 1% to 3%
inches and weight from 2% oz to
4 Ib.

GENERAL ELECTRIC

TELE-TECH -+ February, 1948
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100 to 500 Mc
OSCILLATOR

THIS oscillator, designed for use as a power source for
general laboratory measurements and testing, covers
the frequency range of 100 Mc to 500 Mc. With its asso-
ciated power supply it is small, lightweight and compact.
The entire range is covered with a single-dial frequency
control with a slow-motion drive equipped with an
auxiliary scale.

FEATURES

@ Dial calibrated directly in megacycles to an accuracy of +
1%

@ Vemier dial with 100 divisions, covering the oscillator range

in ten turns
The tuned circuic of the Type 857-A @ Output through a coaxial jack with provision for varying
Oscillator is our well-known Butterfly coupling
type. The difficulty of sliding contacts @ OQutput of Va-watt at 500 Mc
in any part of the oscillator circuit is @ Eleciron-ray tube in power supply to indicate grid current and
avoided in this unique construction. furnish indication of oscillation
The photograph above shows the out- ® Filament and plate power furnished by the Type 857-P1
put coupling loop and ourputr jack. Power Supply which is furnished with the oscillator
Coupling can be changed from maxi- TYPE 857-A U-H-F OSCILLATOR (with power supply}..
mum to almost zero by rotating the $285
output jack. WRITE FOR COMPLETE DATA

GENERAL RADIO COMPANY &

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38

14 TELE-TECH + February. 1949
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One Relay or 100,000. ..

Are Each Carefully Tested
Against Your Specifications

Clare’s Chief Inspector reports only to the president. He is responsible
for the most important thing in our business . . . that the Clare Relay
you order is exactly the Clare Relay you receive.

Whether your order is for one Clare Relay or 100,000 ... every single
relay is 100 % inspected and tested against your specifications.

Mechanical adjustment, electrical characteristics, physical appearance
and construction . . . every detail is gone over by experts specially
trained in Clare’s precise requirements. Not a single relay is sealed
for packing until it conforms in every way with the highest standards
of relay performance.

Such infinite capacity for taking pains is a basic reason for Clare’s
leadership in the industrial relay field. It accentuates the value of
Clacc’s superior design, precise manufacture and unusual understand-
ing of difficult relay design problems.

Clare sales engineers, fully experienced in every type of relay require-
ment, are located in principal cities for your convenience. If you have
a relay problem that seems really tough . . . look to Clare. Enjoy the
services of this organization whose entire business is devored to making
sure that you have the relay which best meets your needs.

Look in your classified telephone directory . .. or write: C. P. Clare &
Co., 4719 West Sunnyside Ave., Chicago 30, Illinois. In Canpada:
Canadian Line Materials, Ltd., Toronto 13. Cable Address: CLARELAY.

First in the Industrial Field
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Every Single CLARE Relay
Must Pass These Tests

For Mechanical Adjustment

o AW N

. Contact Pressures (Make or Break)

. Contact Follow, or Wipe

. Sequence of Make and Break Contacts
. Correct Airline

. Residual Setting

. Spring Straightness

Physical Inspection

o bk WN

. Plating (For Marks or Scratches)

. Proper Insulation

. Condition of Insulation {No cracks, etc.)

. Tapping of Screw Holes

. Spring Thickness

. Coil Data on Label and Condition of Label

Electrical Inspection

o AW N

. Coil Resistance

. Coil Breakdown

. Pileup Breakdown

. Operation {as specified)
. Directian of Winding

. Test for Shorted Turns

All Clare Relays Are Packed

Immediately Following Inspection


www.americanradiohistory.com

Follow the Leaders to

U The Power for R-F

IMAC. 4W2250A
- _WATER COOLED TETRODE. .
i T PRICES2157

18

A new fefrode ... the forerunner of more Eimac de-
velopments providing higher power in the upper
frequency brackets.

GENERAL CHARACTERISTICS
EIMAC 4Wi250A TETRODE

Filament: Theriated Tungsten

Voltage 5.0 volts

Current 13.5 amperes
Screen Grid Amplification Factor [Average} 5.2
Direct Interelectrode Capacitances [Average)

Grid-Plate 0.05 upfd

Input 12.8 uutd

Output 5.6 uutd
Transconductance {ip=200ma., es=2500v., Ecx=500v.} 5200 umhos

RADIO FREQUENCY POWER AMPLIFIER
Television Class-B Linear or Grid-Modulated Amplifier.
MAXIMUM RATINGS {Frequencies up to 216 Mc.)

D-C PLATE VOLTAGE 3500 VOLTS
D-C SCREEN VOLTAGE 750 VOLTS
D-C GRID VOLTAGE - 506 YOLTS
D-C PLATE CURRENT 750 MA.

PLATE DISSIPATION 1250 WATTS
SCREEN DISSIPATION 30 WATTS
GRID DISSIPATION 10 WATTS

WATER
couwecnous\

ANODE
WATER JACKET o

{ )

Pt 2375 DIA reemed SCREEN GRID

|- zgnm.mxx,
CONTROL CR}ID; ) ’ﬁ§ /\45
s

N
Pl ——— SGREEN GRID

-313DIA, 4PINS

For further information on the 4W1250A, write direct

EITEL-McCULLOUGH, INC.

207 SAN MATEO AVENUE, SAN

BRUNO, CALIFORNIA

Export Agents: Frazar & Hansen, 301 Clay 5t., 5an Francisco, California

TELE-TECH < February, 1949
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ERERTEGH

TELEVISION o TELECOMMUNICATIONS e RADIO

O. H. CALDWELL, Editorial Director % M. CLEMENTS, Publisher % 480 Lexington Ave., New York {17) M. Y.

SHORTAGE OF INTERNATIONAL AIRCRAFT
CHANNELS—The continuing growth of international
air travel, which has brought with it an increasing
necessity for communication between aircraft in flight
and ground stations, has produced a serious scarcity of
the radio frequencies used in such communications,
and has made necessary the redrafting of the world
pattern of frequency allotment. A draft allotment plan
for the international air routes of the 51 nations which
are members of the International Civil Aviation Organi-
zation is being carefully examined by technical experts
at the Third Session of the ICAQO Communications Di-
vision now meeting in Montreal.

Only 149 radio channels in the high frequency bands
are available for exclusive use of civil aviation on a
world-wide basis. During daylight hours a number
of transmitting stations cam operate on the same fre-
quency without interference. But at night, when radio
signals travel much further, stations working on the
same frequency channel are likely to interfere seriously
with one another even when they are far apart. Limited
radio spectrum space and rapidly developed civil avia-
tion make planning extremely difficult. Careful co-
ordination is necessary to ensure that the international
air services of ICAQ’s 51 member nations make the
best use of what is available.

~ US RECOGNIZES ADV. COSTS—A new section of
the Armed Services Procurement Regulations, dealing
with the types of costs which may be allowed in research
and development, supply and material, and construction
cost type contracts for the Army, Navy, and Air Forces,
has been adopted by the three Departments after co-
ordination by the Munitions Board, and becomes manda-
tory this month.

In general, the new Section XV is based upon the
principle that reasonable and necessary costs of pre-
formance should be allowed. In accordance with this
precept, four major items not previously allowable in
computing contract costs are now permissible. These
are: State income faxes, use and occupancy insurance;
ordinary local charity and community benefit donations.
Advertising in trade and technical journals also is
allowable on research and development, and supply
and material cost type contracts.

Final approval of section XV was developed by the
Armed Services Audit Coordination Committee, headed
by Rear Admiral Frank Baldwin, USN, representing
procurement cost accounting organizations of the Army,
Navy, and Air Force; the Armed Services Procurement

TELE-TECH * February. 1949

Regulation Ad Hoc Committee headed by Rear Admiral
James D. Boyle, and the Procurement Policy Council,
composed of Major General Daniel Noce, of the Army;
Rear Admiral M. L. Ring, of the Navy, and Major
General F. M. Powers, of the Air Force, representing the
chief departmental procurement offices.

ARE SCREENS TOO BRIGHT? Television retailers,
as with those handling new automobiles, just now ex-
pect part of their profits from the extra gadgets that
they try to sell with each purchase. Many of these
have great merit, others seem trivial.

After the expenditure of hundreds of man-years in
research on fluorescent materials and their application
to cathode-ray tubes, we expect that the tube manu-
facturers have done a pretty good job in interpreting
needs in the matter of color, brilliance, contrast range
etc. 'That is, until we see the voluminous advertising,
(a great deal of it from television stations controlled by
set manufacturers’), relating to screens, filters and other
attachments to “improve the pictures”, “prevent eye
strain,” etc. While not entering with the arguments
about the merits of these devices we only suggest that
if such corrective measures are necessary they should
be sprayed onto the screen by the tube manufacturer
in the first place.

Along with doing whatever it is supposed to do now,
a film in contact with the face of the tube might help
in reducing halation effects, and mitigate those of an im-
plosion, as well.

UHF TUNING HEADS ALOFT! To handle TV
signals of the assigned 500-900 MC range in the case of
installations with very long down-leads, Dr. DuMont
makes the interesting suggestion that it may be neces-
sary to mount the RF head of the receiver aloft at the
antenna itself. It has alrcady been pointed out that
signal directivity must be utilized to the highest degree,
using either large arrays or else reflectors, in order to
get usable pickup strength.

When the 500-MC band becomes active this means that
home antenna masts may have to be wind-braced to
carry not only the complicated array or reflector struc-
tures but also little “bird houses” to enclose the receiver
front-ends. And that selsyn control wires and power
lines may have to be carried up to the antenna tips to
effect both rotation and tuning, and to energize the
lofty tubes.

TV has been built on the practical solution of radical
proposals like this one, so let’s all be open-minded.

17
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5000 miles of television channel now commercially available to broadcasters

By ROBERT HERTZBERG, Contributing Editor, TELE-TECH

Furrow plowing and cable placement is done simultaneously, Normal plowing depth is 30-in.

Splicing cable lengths involves connecting coaxials and order wires, wrapping joints in
polyethylene sheet and muslin insulation, ond sealing in cylindrical sleeve shown right

NEW milestone in television

history was achieved on the
evening of January 11th, 1949, when
the Bell System’s East Coast and
Midwestern Networks were joined
by a coaxial cable running from
Philadelphia through Pittsburgh to
Cleveland. Chain TV broadcasting
then became a reality to fourteen
major cities, stretching from Boston
and Washington to St. Louis, and
representing one-fourth of the na-
tion’s population. The occasion was
featured by a special inaugural
program presented jointly by the
American Telephone & Telegraph
Company and the American Broad-
casting Company, the Columbia
Broadcasting System, the Dumont
Television Network, and the Na-
tional Broadcasting Company.

New Network Possibilities

On the following day, January
12th, the network became available
on a regular commercial basis. For
some weeks prior to this date, there
was a behind-the-scenes scramble
on the part of the TV broadcasters
for the facilities, which are still lim-
ited, and a time-sharing schedule
was finally worked out. All con-
cerned admit that this is not entirely
satisfactory, but it will have to do
until new coax and micro-wave
radio links, now under construction,
are opened for service.

The new combined network ex-
tends over about 2,100 miles; 1,740
route miles of coaxial cable and 360
route miles of radio relay. The Bell
System figures that this is equiva-
lent to about 5,000 miles of television
channels. A “normal” coax cable
actually contains eight individual
coax lines, but at least half of them
are reserved for telephone service.
A TV “circuit” in one direction
comprises two lines, cne a spare that
is cut in automatically in event of
failure of the other. Two circuits
would thus tie up half of a cable.
Only a single TV channel is avail-
able between New York and Chi-

TELE-TECH +* February. 1949


www.americanradiohistory.com

cago at the present time because of
the heavy telephone traffic between
these cities.

Most of the new video channels
to be placed in service in the next
two years will be micro-wave radio
relay. The longest system will run
between Boston and Milwaukee, via
New York and Chicago. By the end
of next year, additions along present
Bell System video {facilities will
make five channels available be-
tween New York and Boston; New
York and Washington; Philadelphia
and Cleveland; Cleveland and Chi-
cago; and Detroit and Toledo. The
largest new area scheduled for inter-

In control cenlers along television networks, Beli System tech-
nicians check picture and sound gquality on monitoring equipment

city hook-up lies south of Toledo.
Three channels will be installed be-
tween Toledo and Cincinnati, via
Dayton, and also between Dayton
and Columbus. A two-channel link
will go between Dayton and Louis-
ville, via Indianapolis. On the West
Coast, two channels will connect
Los Angeles and San Francisco. No
Fast-West Coast tieup is in sight
for 1949 or 1950.

equalizers.

If there is a demand for the serv-
ice, extensions from the network
will include single channels between
the following cities: Boston to Prov-
idence; New York to New Haven;

(Please turn to next page)

Cable terminating equipment contains amplifiers, regulaiors and
Dial pilot indicaters show frequency levels in lines
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(Left) Typical Bell System microwave relay station used for TV transmission over some 360 route miles, (Right) Cut eway view shows loca-
tion of emergency power equipment and storage batteries on first floor. radio equipment on second. and directional antennas on second roof

EAST AND MID-WEST TV NETWORK

Philadelphia to Wilmington; Buffalo
to Rochester; Milwaukee to Madi-
son, Wis. By the end of 1950, it is
likely that certain cities along the
paths of the main video channels
will be hooked in; these are Hart-
ford, Conn.; Reading, York, Harris-
burg, Johnstown, Youngstown and
Erie, Penna.; Akron, Ohio; and Fort
Wayne, Ind.

Chain television broadcasting had
its inception in the Fall of 1937
with the opening of a 95-mile co-
axial cable between New York and
Philadelphia. In the next few years,
many important developments were
worked out over this cable, which
was the first of its kind and frankly
of experimental nature. Excellent
progress was made on the design
and construction of broad-band am-
plifiers, repeaters, all sorts of ter-
minal and test equipment, etc. When
the war broke out, the television
program was halted and the cable
was used only for general telephone
service. When hostilities ended, the
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(Continued)

TV activities were quickly resumed.
On February 12th, 1946, regular
network television transmission be-
tween Washington and New York
was inaugurated for use by broad-
casters without charge. Services at
the Lincoln Memorial were televised
and transmitted over coax cable to
NBC, CBS and Dumont stations in
New York. Baltimore was added to
the chain in October 1946. Using
radio relay, Bell System engineers
extended the New York-Washington
network northward to Roston in
November, 1947. To the south, Rich-
mond was tied in by coax a few
months later.

The free experimental service
was discontinued in the spring of
1948. On May 1st of that year, the
Bell System television facilities
went on a commercial basis. The
television boom was on. During the
first month, broadcasters used the
channels an average of four hours
a day, but by December they were
up to thirteen hours a day.

www americanradiohistorv com

The engineering problems in the
commercial establishment of the
coaxial cable have been mechanical
as well as electrical. To minimize
the chances for breaks, the cable is
entirely underground, where it is
secure from storms, fres, falling tree
limbs and stray shots from hunters’
rifles. In open terrain, it is buried
directly in the soil, by means of
monstrous 27-ton plowshares built
especially for the purpose, In cities,
or under highways and railroads, it
is placed in conduit. However, like
all cables, it is subject to physical
abuse and punishment, sometimes
from insignificant and unexpected
sources. The lowly gopher, for in-
stance, with his strong jaws and
sharp teeth, has caused a lot of
trouble because he finds the lead
cable and its many wrappings to be
both edible and wvulnerable. Tough
steel tape now discourages this nib-
bling.

The cost of the coax itself, plus
the cost of installation and mainte-
nance, must by now have reached
astronomical values. The Bell Sys-

(Continued on page 55)
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- w2 Sett 2 Nutional Defense Agencies

Third of o Series

New "streamlined” procedures and operations of seven field procurement offices
act to simplify and speed-up purchases of equipment and “experimental capacity”

By ALFRED E. KUENZLI, Editor, Technical Pata Digest, Wright-Patterson A. F. Base, Davton, Ohio

HE Air Forece is currently buy-
ing electronics and communica-
tions equipment in quantities total-
ing millions of dollars per year, and
major projects of the future, arising
out of electronic development and
the increasing use of new devices,
will increase the proportions of Air
Force procurement, already of big
business magnitude, even more.
The Air Materiel Command, with
headquarters at Wright-Patterson
Air Force Base, Dayton, Ohio, and
with field offices across the nation,
is charged with procuring and
maintaining the mass of major
equipment of every description re-
quired by the Air Force. In addition
to the responsibility of maintaining
existing air units at the level of
current equipment development,
AMC must also bring into being the
aircraft and equipment necessary to
the recently authorized increase in
Air TForce strength which today
numbers some 70 combat groups
and 400,000 personnel.
Main contact point with manu-
facturers and their representatives
at Headquarters, Air Materiel Com-
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mand in Dayton is the Contractors
Relations Office of the Directorate,
Procurement and Industrial Plan-
ning. Here has been established an
efficient information and guide cen-
ter where new representatives from
industry are all but “led by the
hand” to the proper contacts which
they should make during a visit to
AMC at Wright-Patterson Air Force
Rase.

The paneled reception room of the
Contractors Relations Office is de-
voted entirely to the needs of visit-
ing representatives and contains
desk space, telephones for field and
outside calls, and telegram facilities.
On the walls are bulletin boards
which display current “Invitations
for Bids” — sheets which describe
items of equipment and material
which the Air Force desires to pro-
cure. Pertinent drawings and speci-
fications for each item are given in
the “bid sets”, and copies are filed
in the reception room. Authorized
representatives of manufacturers,
when they wish to bid on an item.
may take a “package” with them
containing detailed information or

www americanradiohistorv com

may reqguest that this be mailed to
the home office. It is advisable that,
following the representative’s re-
turn to the company and after care-
ful examination of the requirements
and specifications, correspondence
be directed to the Services Section
of the Procurement Division stating
the reason if a bid is not to be sub-
mitted, This will indicate continu-
ing interest on the part of the com-
pany, and it will be possible for the
company to then continue to re-
ceive bid sets regularly.

The bulletin boards contain In-
vitations for Bids for central Air
Force procurements as well as for
“local purchases” by Wright-Patter-
son Air Force Base. The number of
specific requirements posted at one
time may vary from 10 to 150 or
more depending upon various fac-
tors, including time of year, devel-
opment projects, etc.

The procedure for a visiting rep-
resentative to AMC is now clear-cut
and simplified to the point of all-
possible economy cof time and detail
both for the representative and for

(Please turn to next page)
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SELLING TO AIR FORCE

the government employees who re-
ceive and interview him. First step
for the visitor is to check in at the
Wright Field reception center where
he is issued a gate pass for the day.
Then he enters the Contractors Re-
lations Office in Building 15. If the
contractor’s business is with the En-
gineering Division, and he is famil-
l1ar with his proper point of contact,
he may make his own appointment
directly from the reception gate
with any of the laboratories or
subdivisions of that Division. If the
contractor or representative does
not know where he should go in
the Engineering Division, the Con-
tractors Relations Office will quickly
classify his products or services and
make an appointment for him with
the particular laboratory or with the
buyer of that item or service.

All contacts with the Procurement
Division and the Industrial Plan-
ning Division are by appointment
only, through the Contractors Re-
lations Office, but appointments usu-
ally can be arranged immediately
or within a reasonable period. An
advance telephone call from down-
town Dayton will result in the send-

(Continued)

ing of appointment cards to the
reception center to await the wvis-
itor’'s arrival.

The Air Force buys essentially
two things. It buys manufactured
items, and it buys experimental ca-
pacity.

The AMC Procurement Division
is divided into three sections: the
Aircraft and Missiles Section, the
Aeronautical Equipment Section,
and the Research and Materiel Sec-
tion. One of the branches under the
Aeronautical Equipment Section is
broken down into Airborne Bomb-
ing Radar, Ground Search Radar,
Airborne and Ground Communica-
tions, Ground Navigation GCA, Air-
borne Navigation, and Miscellane-
ous Electrical Equipment. Another
Branch is Accessories, which in-
cludes a Flight Navigation Instru-
ments Unit, Engine Instruments
Unit, Auto Pilot Unit, Oxygen Sys-
tem Unit, Aircraft Accessories Unit,
Flight Navigation Trainers, Landing
Gear Systems, Electrical Systems
(DC), and Electrical and Generating
Systems (AC). Other branches of
the Aeronautical Equipment Section
also purchase electronic equipment

Purt of the extensive radio equipment that is carried by Army Airways Communication

System {AACS) planes, This particular installation shows arrangement in Curliss A-12
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and some other related products.

The Research and Materiel Sec-
tion places research contracts, de-
fined as those in which “no end
product is in sight”, and also con-
tracts for such specialized subjects
as schooling and factory familiari-
zation.

Over each group of specific prod-
ucts and specific services are the
buyers who are charged with pro-
curing those specific categories and
with a complete and intimate
knowledge of the commodities
under the individual’s responsibili-
ty. Each buyer is a contracting offi-
cer who has within his control all
the operations and authority lead-
ing the signing of a final contract.

Industrial Planning Division

An important step in the process
of selling to the Air Force comes
upon contact with the Industrial
Planning Division during the initial
visit. This is really the first step
after the visitor passes through the
gate at Wright Field and into the
Contractors Relations Office. He is
sent to the Facilities Branch of the
Resources Planning Section, Indus-
trial Planning Division (in the same
building) where completion of
seven-page ‘‘source of supply”
forms is explained. These may be
obtained from the nearest Procure-
ment Field Office prior to or follow-
ing the visit. The forms give the
Industrial Planning Division infor-
mation on the manufacturer’s finan-
cial standing, facilities, and capacity
— information which can be utilized
in obtaining manufacturers for ad-
ditional production for current pro-
grams or emergency programs. The
accumulated data also are useful in
lending assistance to Air Force
prime contractors seeking addition-
al sources for subcontracting.

Following submission of properly
prepared forms, and the completion
of a plant survey, the company may
be established as a source of supply
and be placed on the bidders’ list.
The manufacturer then receives in-
formation regularly regarding pur-
chase requirements in the specific
categories he has outlined, and he
may enter into contract negotiations
or submit bids.

Two of the four copies of these
forms go to an important Air Force
point of contact with industry —
the Procurement Field Offices. The
other two copies of the “source of
supply’” forms remain in the con-
tractor’s files — one of which may
be used to satisfy requests for sim-
ilar information by representatives
of the Army or Navy. The forms
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Bullefin board in Contractors Relations Office displaying current “Invitations for Bids”
Business representalives may take copies or have them forwarded to home oifice

and procedure for this purpose are
relatively new, having been placed
in operation on August 30, 1948 fol-
lowing a directive of the Munitions
Board in Washington, D. C.

During the war there were ap-
proximately 37,000 manufacturers
registered but 20,000 of these went
out of business or affiliated with
other companies; therefore, it has
been necessary to make new surveys
and records of industrial capacity.

The Air Force Procurement Field
Offices are closely controlled exten-
sions of the Procurement and In-
dustrial Planning Directorate and
serve seven districts across the
country. They are located in Boston,
New York, Dayton, Detroit, Chi~
cago, Fort Worth, and Los Angeles.
Inspectors, industrial planning spe-
cialists, and production specialists
altached to these offices help to ex-
pedite and control the flow of ma-
terials required hy the Air Force.
Regular contacts with the nearest
PTO should pay dividends.

In the process by which the man-
ufacturer becomes approved as a
source of supply, his product or
products may be tested by AMC
laboratories, or the specific labora-
tory concerned with the product
may analyze it to determine not
only its gquality and conformance to
specifications, but whether the
equipment is a new type that con-
forms to the requirements of cur-
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rent development. If this is the case,
the laboratory may initiate a Pur-
chase Request.

Negotiated contracts may occur
when purchases are not in excess of
$1000; when a manufacturer is the
sole source of supply; for highly
specialized or technical services; in
the case of national emergency; for
experimental, development, or re-
search work; and in other circum-
stances where negotiation 1s con-
sidered more practical than formal
advertising procedure.

Most Ailr Force procurement,
however, is accomplished on a com-
petitive bid basis. The Invitations
for Bids contain the time of day
and date that all bids will be
opened and at the appointed hour,
all bids and prices are unsealed and
read publicly in the Bid Unit of the
Procurement Division.

All major purchases are reviewec
by the Procurement Committee
which is directly responsible fo the
Director, Procurement and Indus-
trial Planning.

Following the opening of bids and
subsequent award of contract, the
results of procurements and ab-
stracts of bids, including names of
bidders and prices, may be ob-
tained on reguest through the mail
from the Contractors Relations Of-
fice.

Correspondence pertaining to any

(Continued on page 55)
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1.

Potential Air Force Suppliers
Must Furnish This Information

General

(a) Give name and address of par-
ent company and location of plants.
(b) List subsidiaries or divisions.
{c) Specify financial rating as listed
in Dun & Bradstreet and/or Thomas’
Register,

(d) Plant security; alarm system,
guard force, fire alarms, sprinkler
system.

Production Data

(a) Acres of real estate and floor
area of plant, specifying; area in use,
storage area, (outdoor and indoor),
area available for expansion.

(b) List products now being pro-
duced by your company.

{¢) List major items procured from
subcontractors excluding basic ma-
terial.

{d) If company was engaged in war
production during World War II, de-
scribe products and volume pro-
duced.

(e) Describe transportation facilities;
railroad, truck, water (inland or
deep sea) and dock frontage, and
nearest suitable cargo airport.

(f) What type of power and fuel is
used?

(g) How many people do you em-
ploy? Give job number in each clas-
sification.

(h) Is tool department capable of
producing jigs, dies, and fixtures for
present products?

(i) List general classes of equipment
on hand. (Detailed listing not re-
quired)

(i) Name other government agen-
cies which are being supplied by
your company at the present time.

Research

(a) Describe size and capabilities of
engineering department.

(b) State whether company is inter-
ested in research and development
work.

{c) List laboratories
equipment therein.
(d) Describe past or present
search and development work.
(e¢) Describe past or present re-
search conducted for the govern-
ment.

and special

re-

Addresses of
Air Force Procurement Field Offices
DETROIT

W. Warren & Lonyo Aves.
Detroit 32, Michigan

BOSTON
Boston Army Air Base
Boston 10, Mass.

CHICAGO
39 5. LaSalle St
Chicago 3, lllinois

FORT WORTH
Gov't. Aircraft Plant No. 4
Fort Worth 1, Texas

NEW YORK
&7 Broad Street
New York 4, N. Y.

LOS ANGELES
1206 Santee St.
los Angeles 54, Calif.

DAYTON

Wright-Patterson Air Force Base
Dayton, Ohie

Attn: MCPPXV
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Ultimate performance limits, selectivity, and fidelity characteristics analyzed

By GEORGE V. ELTGR-O'TH, Vice President, Eckert-Mauchly Computer Corp., Philadelphie, Pa.

HE superregenerative receiver

was developed in 1921 by Major
E. H. Armstrong, and the circuits
presented by him in his original
U. S. patent No. 1,424,065 include
most of those commonly encountered
at present. For a time there was a
considerable amount of work done
with this type of receiver, but it has
failed to gain wide commercial ap-
plication. The failure of the super-
regenerative receiver to become
popular with the engineering pro-
fession is largely due to the difficul-
ties found in predicting the perform-
ance which can be obtained with a
given set of components. Among the
criticisms leveled at the superregen-
erative receiver are excessively
broad tuning, noisiness in the ab-
sence of signal, and the property,
which it possesses, of radiating en-
ergy. The superregenerative receiv-
er, as will be seen, is an extremely
sensitive device whose operation, in
the absence of signal, is controlled
by the random noise voltages ex-
isting in the tuned circuit of the
receiver. When a signal of sufficient
strength is received, the effect of
these noise voltages is overridden
and reception becomes quiet. In its
noisiness, the superregenerative re-
ceiver does not differ from any
highly sensitive receiver capable of
producing outputs in response to the
thermal agitation voltages present in
all bodies.

All receivers having oscillating
circuits radiate energy to a greater
or lesser extent, and this is true of
the presently popular small super-
heterodyne receiver having a com-
bined mixer and oscillator as the
first stage. The difficulty is elimi-
nated im the superheterodyne by the
insertion of a radio frequency iso-
lation stage which contributes addi-
tional selectivity as well as mini-
mizing the radiation energy at the
oscillator frequency. This same ex-
pedient may be employed in the
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case of the superregenerative re-
ceiver,

It is the purpose of this paper
to determine and set forth such ulti-
mate limits to indicate accurately
the maximum performance that can
ever be expected of this type of
recelver and the major portion of
this presentation is connected with
the determination of selectivity and
fidelity characteristics.

Principles of Operation

A superregenerative receiver con-
sists essentially of a resonant cir-
cuit, a vacuum tube regeneratively
coupled to said resonant circuit, and
means for periodically varying the
regeneration in the circuit between
a value sufficient to cause self-oscil-
lation and a wvalue insufficient to
maintain independent oscillations in
the tuned circuit. The condition
when self-oscillation occurs may be
called the negative loss condition,
and the condition when self-oscilla-
tion cannot occur and oscillations in
the circuit die away in the absence
of external excitation may be called
the positive loss condition. As the
circuit regeneration is varied, it
must obviously pass through the
state in which the circuit losses are
perfectly balanced, i.e., the zero loss
state. While in this state, the circuit
may be said to have infinite Q, and
it is then that the maximum discrim-
ination against signal frequencies
differing from the resonant frequen-
cy of the tuned circuit is developed.
The discriminating ability or selec-
tivity of a resonant circuit is dimin-
ished by the presence of losses in
the circuit, be they positive or neg-
ative.

The accepted practice in super-
regenerative receivers is to produce
the necessary periodic changes in
regeneration by alternating voltages
applied to an electrode of the vac-
uum tube. As the regeneration con-
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trol voltage intermittently causes
the oscillating voltages in the reso-
nant circuit to decay, or be
quenched, by driving the circuit into
the positive loss region, it is com-
monly termed the guench voltage,
and its frequency is designated as
the guench frequency. When the
quench voltages are derived from
the operation of the regenerative
amplifier itself, the receiver is said
te be self-quenched, while a super-
regenerative amplifier in which the
quench voltage is obtained from an
independent source is said to be
separately quenched. In general, it
may be said that the quench fre-
quency in a self-quenched superre-
generative amplifier will be a func-
tion of the input signal intensity and
that it is fairly difficult to control
the quench wave form, while in the
separately quenched amplifier the
quench frequency is independent of
the input signal strength and its
wave form may be shaped to suit
operating requirements without un-
due difficulty. In this paper, atten-
tion is confined to the separately
quenched amplifier.

The three states, positive loss,
zero loss, and negative loss are trav-
ersed in sequence during the quench
cycle. In the positive loss period,
oscillations existing in the circuit
which are unsupported by impressed
signal energy die away exponen-
tially as in Fig. 3 and the circuit is
thus cleared of its previous history
to prepare it for the reception of
new message data. The circuit next
passes into the zero loss period,
during which the impressed signal
energy builds up voltages across the
circuit which depend in a rather
complex manner on time and the
fregency and phase of the signal
voltage at the time when the transi-
tion into the zere loss region oc-
curred. One of the possible forms of
voltage variation during this inter-
val is shown in Fig. 4. The zero loss
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period is followed by the negative
loss period in which oscillations
build up exponentially in the tuned
circuit to a final value linearly re-
lated to the envelope of the voltage
wave in the circuit at the beginning
of the negative loss period, and ex-
ponentially related to the negative
resistance in the circuit and the
duration of the negative loss condi-
tion. QOscillations in the circuit at
the end of the negative loss or
build~up period are usually from
50,000 to 100,000 times greater than
those existing at the beginning
thereof. The build-up envelope may
be represented by the expression
E = Ae* in which “A” represents
the strength of the circuit oscilla-
tions at the beginning of the build-
up period (A in the absence of
signal may have a minimum value
of approximately 2 microvolts due
to thermal agitation veltages and in
the presence of a signal will have a
value controlled by said signal in a
manner to be further examined) and
e*" is the build-up or amplification
factor which, as noted above, may
have a wvalue between 50,000 and
100,000 and is controlled by the
magnitude of “a”, the decrement
factor, and “t”, the duration of the
build-up or negative loss period.

Two Classes of Receivers

Now, it is clear that if the build-
up period be very long, the oscil-
lations may reach a value beyond
the capacity of the tube to respond
linearly, due to the flow of grid
current, for example. In this respect
superregenerative receivers may
also be divided into two classes. In
one class oscillations are permitted
to build up to a magnitude causing
the tube action to become non-
linear, whereupon no further in-
crease occurs with time. Because,
under these conditions, the anode
current increments are logarithmi-
cally related to the signal intensity,
this is designated the logarithmic
mode of operation. In the other
class, the oscillation magnitude is
always held to limits within the
linear response region of the tube
and the oscillation amplitude at the
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Fig. 1: Schemalic diagram of superregenerative receiver with peak actuaied detector

end of the negative loss period is
linearly related to the input signal
strength. The second type of opera-
tion is therefore called the linear
mocle. The work in this paper is
confined to a consideration of the
linear mode since a determination
of the ultimate limit of selectivity
performance is desired and this
mode of operation normally affords
better performance in this respect
than the logarithmic mode.

From the above presentation, it is
evident that there are three funec-
tions successively performed during
any quench style. First, the circuit
is cleared of stored energy in prep-
aration for the receipt of a message
sample; this is the positive loss or
decay period. Second, the circuit se-
lects the signal at the desired fre-
quency and stores circulating energy
derived therefrom; this is the zero
loss period. Thirdly, the circuit am-
plifies the selected signal by build-
ing up the energy in the circuit
exponentially under the control of
the energy level in the circuit at
the end of the zero loss period; this
is the build-up or negative loss
period. In view of the diverse func-
tions of the various portions of the
quench operating cycle, it is only
reasonable to expect that the char-
acteristics of the receiver will de-
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quickly,

pend to a certain extent upon the
fraction of the quench cycle allotted
to each of the three states. As the
guench wave is a voltage wave, and
each of the three states corresponds
to a different voltage level, a change
in the fraction of a guench period
apportioned to a given state corre-
sponds to a change in the wave form
of the quench voltage wave. If a
major portion of the quench voltage
wave places the receiver in the zero
loss state, a more selective receiver
would be expected than when the
quench voltage wave causes the cir-
cuit to traverse the zero loss region
and thus there are ex-
plained some of the troublesome
variations in selectivity obtainable
with a given set of components at a
given quench frequency; they were
caused by nothing more or less than
irregularities in the guench wave
form. In design, we may make up
for a short time allotted to the decay
period by providing means for
heavily loading the resonant cir-
cuit during this interval, as shown
by Armstrong in his original patent.
We may also make up for a short
time devoted to the build-up period
by increasing the positive feedback
factor. There is, however, no substi-
tute for time spent in the zero loss
(Please turn to next page)
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SUPERREGENERATIVE RECEIVERS (Continued)

state In providing selectivity, and
for this reason, a highly selective
superregenerative receiver must
have a quench wave form such that
a major portion of the quench peri-
od is passed in the zero loss state.

Linear Mode Receiver

In the subsequent development of
performance data, a linear mode re-
ceiver of the type shown in Fig. 1
has been assumed. In this circuit,
the tube V1, of the pentode type,
is regeneratively connected to a
simple tuned circuit. A quench wave
of the idealized form shown in Fig. 2
is impressed on the screen grid from
any suitable generator and wvaries
the gain of the tube successively
through values placing the circuit
in the decay state, the zero loss state
and the build-up state. During wave
section 1 of Fig. 2, the screen voltage
is reduced to zero and oscillations
in the circuit die away as shown in
Fig. 3. Wave section 2 elevates the
screen potential so that the losses of
the tuned circuit are just balanced
and voltages build up in the tuned
circuit under the action on the im-
pressed signal. When the impressed
energy 1s at the resonance frequen-
¢y of the tuned circuit the oscilla-
tions build up as in Fig. 4. Wave
sectlon 3 next drives the screen suf-
ficiently positive to cause the tube
to appear to the tuned circuit as a
relatively low negative resistance
shunt causing exponential build-up
of oscillations as shown in Fig. 5.
Figs. 4 and 5 are not drawn to scale
but are merely presented to indicate
in a general manner the events
occurring within the circuits. To
scale them would be impractical
since the initial value of the ex-
panding oscillation train in Fig. 5
is normally only 1/100,000 of the
final value thereof and this initial
value, in turn, is equal to the final
value of the expanding oscillation
train in Fig. 4.

Voltages appearing across the in-
put tuned circuit are impressed on

the control grid of the following am- -

plifier V2 via a coupling capacitor,
and the amplified output of V2 is
then impressed on an aperiodic cou-
pling transformer whose secondary
iz connected to the diode detector
V3 providing across the capacitor
and resistance combination connect-
ed in the cathode-anode circuit a
voltage proportional to the peak
radio frequency wvoltage appearing
across the secondary of the aperi-
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odic transformer. The voltage ap-
pearing across the audio output
potentiometer is therefore controlled
by the amplitude of the RF voltage
at the time t. in the quench cycle.
For practical purposes, this voltage,
which is the peak attained at the
end of the build-up period is con-
trolled solely by the conditions in
the tuned circuit at the time t.. How
it is controlled by these conditions
will now be examined. Consider the
circuit, Fig. 8§, in which L and C
represent the inductance and ca-
pacity of the tuned circuit and R
is the shunt resistance presented by
the tube V1. In the interval t.-t, R is
numerically negative. Solution of
the circuit equations shows that the
current through the induction is:

.
i == RO(0 sinugt +Cycos wgt)eeusn mn

the constants being determined by
the initial conditions. If, initially,
the voltage across the capacitor is V
and the current through the coil is
zero (all energy of the circuit stored

Sworye —|
Wave ,,3 pm e e T—
Section
2
\

I
s‘;‘::.r:n bt b

Fig. 2: Idealized quench wave form employed
on screen grid for the purpose of analysis

fo

Fig. 3: RF circuit vollages—wave pection 1

fp

Fig. 4: RF circuit voltages—wave zection 2
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in the capacitor) then C. = 0 so that
zhe

The voltage across the circuit is, of
course,

i= Cle- sinwgt

IR L
L7t = Lege W, €03 w, t~Zpp sinw,t

This has the value V when t = 0;
¢, = V/wL and the voltage across
the circuit is

- | .
e E=Ve (coswgt ~ T C sinuyt

the envelope of this oscillatory volt-
age being

E=V 2f J\ +—'—%§ch2 ...... (2)

An evaluation of the importance
of the last term under the square
root sign requires consideration of
the usually encountered ranges of
operating parameters. During the
build-up period, R is negative and
at the termination of this period the
oscillation amplitude may be 100,000
times as great as that at the time t..
The circuit is permitted to execute
20 or more cycles of oscillation dur-
ing the build-up, usually more. In
the expression, e%2RC  therefore,
(note that R is here taken negative)
t = 20/f = 40%/w,. If e¥RC = 100,000,
t/2RC = 40%x/2w,RC = 11.5; 1/w,RC
= 0.0915, showing that (2) may be
written without appreciable error as

=t
E=vedRS ..., (3)

The exponential term in this ex-
pression is a constant fixed by the
receiver design and the quench wave
form and it is now evident that the
peak amplitude of the oscillation en-
velope at time t, 1s proportional to
the voltage in the resonant circuit
at the time the shunt resistance pre-
sented by the tube becomes negative,
provided that the voltage in the
tuned circuit has its maximum value
at the time the resistance becomes
negative. The voltage across the ca-
pacitor at the time the current
through the inductance becomes zero
is equal to the value of the envelope
of the oscillations occurring in the
circuit under these conditions.

It will now be shown that this is
true for the practical operaling
range, whatever the start angle, by
considering the other extreme of
starting condition, that in which all
the energy is stored in the induct-
ance and the voltage across the ca-
pacitor is zero. The current in this
case is chosen to correspond to the
same oscillation envelope amplitude
V. From the relation LI*/2 = CV*/2
it is found that the current at the
time t = 0 is: I = —(\/C/L)(V).
Referring now to equation (1) and
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evaluating the constants for the
new boundary conditions: C. =
—(v/C/L)(V}, derived from the in-
sertion of the initial current value.

| b
2_|p Le Nc(uoclcowot-ﬁccsimot-uoczsimot—v‘%%coauo_t)
which 1s zero when t = 0, so that C,
= G20 RC=—(C/L/20.RC) (V).

Upon introduction of these con-
stants, the voltage across the circuit
is found to bhe expressed by:

-~ \ILC .
E=¥ Tfﬂf(%\]ﬁ +m) sinw t

the envelope of which is:

E-= VE-TF'{T((.)O\]I+

Now .

equal to 1//LC and upon making
this substitution (4) becomes:

iIs normally wvery nearly

-7k,
Foe T

)

which, in view of the value found
previously for the second term in
parenthesis, may be written with-
out excessive error as Ve Y?RC  an
expression identical with (3). It may
be considered, therefore, that the
potentials delivered by the detector
V3 are proportional to the envelope
of the oscillation amplitude existing
in the tuned circuit connected to V1
at the moment t, when the circuit
passes into the negative loss region.
In the absence of signal, the voltage
existing in the circuit at the time t.
1s determined by the thermal agita-
tion voltages and, since these vary
with time, so also does the output
of the detector V3 wvary with time,
giving rise to the familiar hissing
noise. With signal present, the build-
up process is under the control of
an unvarying or intelligence modu-
lated envelope voltage and the noise
output vanishes. As any tuned cir-
cuit having negative losses builds up
oscillations at the resonant frequen-
cy, all superregenerative receivers in
which the detector is permitted to
respond to these voltages have noise
level sensitivity. The noise encoun-
tered In superregenerative equip-
ment 1s merely that to be found in
any highly sensitive receiver with-
out squelch provisions. This is borne
out by the experimental fact that
the sensitivity of superregenerative
receiving equipment is, when meas-
ured for same signal-to-noise ratio,
hardly distinguishable from that of
well designed conventional receiving
equipment.

It has now been shown that the
detector output voltage is directly
controlled by the envelope of the
voltage in the tuned circuit con-
nected to the tube V1 at the time

TELE-TECH <+ February, 1949

Fig. 5: RF circuit voltages—wave section 3

4]

Fig. 6: Basic circuit for analysis (Fig, 1)

Fig. 7: Equivalent circuit for analyzing
response to signal currents al resonance

when the circuit losses become neg-
ative, which is at t.. As conditions
at t. determine the subsequent cir-
cuit action, practically independent-
ly of later stimuli, it is convenient
to refer to this instant as the pick-up
or lgnition point, borrowing here
from the gas tube terminology. Be-
cause the envelope voltages at the
pick-up point directly control the
detector voltage, in determining the
selectivity characteristic of the re-
ceiver it will be sufficient to compare
the circuit voltages existing at the
pick-up point for various input fre-
quencies. For reference, the response
of the circuit to currents at the cir-
cult resonance frequency is found.

Performance of Tuned Circuit

It is assumed that the circuit con-
nected to tube V1 has been entirely
cleared of stored energy during the
decay period and that the signal
voltages begin to build up from zero
at the time t, with the circuit in the
zero loss condition. The effect of
deviation from this ideal condition
will be later discussed. The per-
formance of the tuned circuit is
taken as equivalent to that of such
a circuit fed from a constant current
source, this being justified by the
normally loose antenna coupling and
by the practice of inserting a high
plate impedance buffer amplifier be-
tween the antenna stage and the
superregenerator stage.

Writing the circuit equation for
Fig. 7 results in the expression:
(d°L./dt*) + (i./LC) = i/LC. The
following facts are known about the
circuit shown; since the circuit is
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Fig. 8: Diagram of linear amplitude increase
in oscillation voltage across circuit {Fig. 7)

entirely cleared of energy at -the
time t = 0, i, and E both have the
zero value at this instant, the reso-
nant angular velocity of the circuit
15 w,, which is also the angular
velocity of the impressed current i,
and for convenience an arbitrary
start angle « is assumed for the cur-
rent 1,. Thus, 1, = w,A sin(wt + «),
permitting the previous equation to
be written: (d°L./dt") + (i./LC) =
woAsin(ot + %) = D+ o, whose
complementary solution is 1, =
¢, sin w,t 4+ ¢, cos w,t. The particular
solution is derived by the employ-
ment of the relation

sinfux+a)  sin{gr +a)
Tt

_ szsin(u t+a)

'2 pEa

which becoines indeterminate upon
making the substitution indicated by
equation (5). The indeterminacy is
resolved by employing for the angu-
lar velocity of the impressed current
w.th rather than w, letting h ap-
proach zero in the resulting expres-
sion. Thus

B Wl Agin[{u *h)ted]

-(@°+h)7 'ug

2

2
iy :—_;D:T[Sin (wot+a) cosht ¢cos (uotou)sinht]
for which may be written, as “h”
approaches zero,
1

) Al
2" u;h [sm(ubtm)fht o5 (L.,ot*ru)l

The complete solution for i, is then:

wh . w At
€,C, sinuytil, cospyt ~sin {wot+a) - °2

in which the constants have yet to
(Continued on page 57)
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Features of signal transfer in the four general types of tuner circuits analyzed

By D. E. FOSTER, Vice President, Hazeltine Research Ine. of California

HERE have been many types of

circuits used and still more pro-
posed for connecting the transmis-
sion line input from the antenna to
the input of the first tube. This
paper will not attempt to cover all
such specific circuits that have been
proposed but will deal with the four
general types into which these cir-
cuits fall. These are: (a) Tuned In-
put to tube grid, (b) Input to grid
and cathode, (c¢) Cathode input, (d)
Push-pull grid input. In considering
all of these systems it will be as-
sumed that the signal input is
through a 300-ohm transmission line
from the antenna.

Fig. 1 shows a typical circuit for
connecting the antenna input to the
grid of a pentode tube. Since a
broad pass band of approximately
6 MC width is desired, ne physical
capacitance is used; the circuit ca-
pacitance being that of the tube
input, distributed capacitance of the
coil and associated wiring. Since the
capacitance is not from a physically
added capacitor it is shown dotted.
Similarly the circuit damping, being
primarily that due to the tube input
conductance is shown dotted at R..
With some tube types at the lower
frequencies a physical resistor is
sometimes added to achieve the de-
sired bandwidth.

The gain is that from antenna
voltage to the tube grid and applies
when the mutual inductance is ad-
justed for correct impedance match.
The factor 1/2 arises because an-
tenna gain is in terms of open cir-
cuit voltage and the transmission
line impedance appears in series
with the open circuit voltage.

The circles indicate the points in
the circuit normally switched for
selection of the several channels. As
indicated, a movable core, usually of
brass, is commonly used in this cir-
cuit to adjust to the center of the
desired channel.

With many types of tubes the
input resistance on the higher chan-
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nels is so low that a greater than
desired bandwidth is obtained. A
bandwidth of 5.5 to 6.5 MC is ordi-
narily desired in the RF system but
on the higher channels the tube in-
put conductance may give band-
widths four to five times as great.
One means of obtaining narrower
bandwidths is shown in Fig. 2. Herc
a series capacitor C, is added to pro-
vide an impedance transformation
in conjunction with the tube input
capacitance C.. The impedance and
voltage ratios apply only when, as
is normally the case, the reactance
of C, is appreciably smaller than
the resistance R.. The use of a series
capacitor has a further advantage in
that it makes L. larger, as L, fre-
guently becomes unmanageably
small at the higher frequencies.

In Fig. 3 the signal as applied to
both grid and cathode permits a
balanced input. Coil L, provides a
center tap ground and is designed
to tune out the tube capacitance so
that the input impedance will be
primarily resistive. It is usually nec-
essary to add a resistor R, in paral-
lel with the tube input conductance
represented by R. to give an aver-
age input resistance of 300 ohms
over the entire television range. Be-
cause of the low resistance damping,
the bandwidth will be large, of the
order of 70 MC. However, more
uniform gain will be obtained if a
different value of L, is used for the
high band than for the low band.
L, is preferably resonant in the cen-
ter of each band. In order to make
the input conductance of the tube
more uniform with frequency, an
unbypassed cathode resistor R, has
often been used with this circuit,
although this results in some de-
crease in gain from the resultant
degeneration. As indicated, when
the loading due to R, and R; is 300
ohms the antenna gain is 1/2, ie. a
loss of 6 DB. This is the loss only
from the antenna to the tube input
and does not include any loss
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through the tube, due to use of R,
unbypassed.

A grounded grid triode with input
to the cathode has been used in some
television receivers. The basic cir-
cut is shown in Fig. 4. This cir-
cuit has the advantage of low input
tube noise since it is a trlode but
has the difficulty of being unbal-
anced which tends to increase sus-
ceptibility to ignition noise and some
other types of interference and may
give inferior performance on folded
dipole antennas where the center
of the dipole is grounded. There is a
further disadvantage in low gain
due to degenerative effect of the
cathode load. As indicated, the
“gain” from antenna to tube input
is —6 DR, the same as for Fig. 3.
This again does not include the fur-
ther loss in the tube from degenera-
tion.

Since this circuit uses a triode the
plate impedance may not be very
large compared to the load imped-
ance, as is the case with pentodes.
The plate impedance under com-
monly used operating conditions will
be of the order of 15,000 ohms. Since
the load impedance cannot be higher

than the input resistance of the fol-

lowing tube, which in the high band
may be less than 1000 ohms, the first
expression for input conductance,
the case where the load impedance
is much smaller than the plate im-
pedance, is the condition which
normally applies. As the load Im-
pedance approaches the plate im-
pedance in magnitude the input
impedance increases, reaching 2/Gn
when Z, equals r, as shown by the
second expression.

A type of input system which has
been used on several television
models is shown in Fig. 5 This
is a push-pull system, hence has
balanced input and is low in noise
due to use of triodes. Because the
tubes are triodes, neutralization is
necessary to prevent regeneration.
The neutralizing capacitors are
shown as C, and C,. Resistors R, and
R. are chosen to make the input
impedance as near as possible 300
ohms over the television range, tak-
ing into account the tube input con-
ductance. As in other types of fixed
tuned input circuits there is 6 DB
loss from the antenna to grid input.

There is one type of spurious re-
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Fig. 5: Push-pull triode input system
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sponse which has given some diffi-
culty on television receivers that has
not been encountered on other types
of receivers. The conditions under
which this occurs are shown in Fig.
6. If the receiver is tuned to channel
6, where the picture carrier is at
83.25 MC, with a picture IF of 26.25
MC the oscillator will be at 109.5
MC. If any of this oscillator energy
is present on the RF grid and a sig-
nal at 193.25 MC is also present from
a channel 10 station, a beat will
occur between the resultant of the
channel to signal and oscillator and
the channel 6 signal.

In the case shown, the spurious
resultant is very close to the desired
picture carrier so that subsequent
selectivity has no effect. This type
of response is particularly likely
with untuned input systems since
then there is no attenuation of the
interfering signal on the RF grid.
To prevent this type spurious re-
sponse care should be taken in de-
sign to see that there is a negligible
amount of oscillator energy on the
RF grid.

Fig. 6 also shows other possible
combinations which can result in a
beat falling within the IF pass-band.
Those marked ‘“image” are cases
where the resultant of the oscillator
on the desired channel and the inter-
fering signal is located above the
oscillator by the IF. These are in
general less serious than those fall-
ing directly in the desired channel
because the RF circuits will, as in
the case of ordinary image response,
attenuate the undesired resultant.
With a higher IF this type of re-
sponse is less likely but may still be
present. For example, with a pic-
ture IF of 45.7 MC the picture car-
rier of channel 8 can interfere on
channel 4, the sound carrier on
channel 11 can interfere with chan-
nel 5 and the sound carrier of chan-
nel 13 can interfere with channel 6.

The input conductance, and its
influence on gain and bandwidth
over the television range for several
of the types of pentode tubes most
commonly used in television re-
ceivers, is shown in Fig. 7. The
curves do not apply to any specific
type but to a hypothetical tube hav-
ing an input conductance of 400
micromhos at 100 MC. By multiply-

(Please turn to next page)
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ANTENNA INPUT SYSTEMS

ing the values for any frequency,
as shown on the curves, by the fac-
tor opposite the tube type the value
of interest for that type tube may
be found. One factor applies to both
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bandwidth and input conductance
since these vary as the first power
of input resistance. Another factor
applies to gain since that varies as
the square root of the input re-
sistance.

The curves apply to the tuned
circuit input of Fig. 1 and are cal-
culated for matched input. This
means that the bandwidth is twice
as great as would be the case if the
primary (antenna) rvesistance were
nol coupled into the secondary. The
bandwidth obtains a secondary
capacitance of 10 wuf which is a
typical value for television receivers.
The bandwidth is that for 3 DB at-
tenuation as given by the well
known expression applying to a
single tuned circuit, G = Awc; where
G is total circuit conductance, Aw is
27 times bandwidth, and C is tuned
circuit capacitance.

Other tube characteristics of in-
terest are transconductance, band-
width factor and fluctuation noise.
These are shown for several tube
types in Fig. 8. The bandwidth fac-
tor is an approximate measure of
the merit of the tube in a wide band
amplifier and is equal to the ratio
of transconductance to the sum of
the input and output capacitances.
The measure of noise is the equiva-
lent grid noise resistance. From this
resistance the RMS noise voltage at
the input of the tube equivalent to
the noise actually produced by the
tube at ordinary room temperatures
may be found from the expression

E = 4.0RAM; where E is noise
voltage in microvolts, R is noise
equivalent resistance in kilohms,
and Af is bandwidth in megacycles.

The values for triodes are for a
grounded cathode connection but
the relative merit would be sub-
stantially the same for the grounded
grid connection. In order to com-
pare the triodes the data is for the
same plate current for each type.
Similarly for pentodes the data is
for a screen polential of 150 volts
and normal bias for each tube. In
determining the bandwidth factor
for triodes the added input capaci-
tance due to the Miller effect of the
grid-plate capacitance must be
taken into account. The data shown
are for a multiplying factor of one
for C,,, corresponding to the ap-
proximate factor when the tube is
used with low RF plate load such as
in a converter for example.

In considering input systems the
effect of such systems on the gain
of the first tube must be taken into
account. In Fig. 9 is shown a pen-
tode amplifier followed by a single
tuned circuit and without cathode
degeneration. In such cases the com-
mon gain expression G.,Z. applies.
The plate is usually shunt fed by a
resistor indicated by R, on the fig-
ure. Even for moderately low re-
sistance values of 5000 to 10,000
ohms the effect of this shunt feed
on the load impedance is small be-
cause the input conductance of the
following tube has so much more
effect over most of the frequency
range. The following tube is nor-

(Continued on page 56)

Fig. 13: Response curves measured on commercial tuner of the type shown at leift
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Oscillator and Mixer Circuits for TV Receivers

Low noise, conversion efficiency, adequate bandwidth, selectivity contribution,

and degree of re-radiation are limiting factors for optimum performance

By F. R. NORTON, Principal Research Engineer, Bendix Radio Div., Baltimore, Md.

MERICAN television require-

ments have led to the universal
use of superheterodyne receivers
with the oscillator on the high side
of the desired channel, at least on
the low channels (54 to 88 MC).
With convéntional IF design, a sep-
arate sound IF amplifier is used and
sound traps are placed in the pic-
ture IF, hence the oscillator spacing
must be the same on all channels.
With inter-carrier sound there must
be a 4.5 MC sound trap in the video
output and there is often no adja-
cent sound trap so the IF response
can be made symmetrical and the
oscillator placed on the low side of
the upper channel carriers, if de-
sired.

For different IF choices the oscil-
lator frecuency range is somewhat
different but in any case the oscil-
lator stability is a serious problem.
If the oscillator top frequency is
258.55 MC (channel 13 sound carrier
of 215.75 MC plus 42.8 MC, pro-
posed RMA sound IF) and the sound
IF band is not over 600 KC wide,
then the maximum allowable drift
from center is less than 0.1%. Crys-
tal oscillators are not used because
several crystal oscillators are too ex-
pensive for a home receiver and for
the 12 channels, the oscillator fre-
dquency spacings do not lend them-
selves to a simple crystal saver
scheme. A two terminal L-C oscilla-
tor is generally used to simplify
switching. If station switching or
pushbutton resetability be consid-
ered along with variations in tem-
perature, tube and circuit drift, and
power supply variation, it is obvious
that unless inter-carrier sound be
used either some form of AFC or a
manual fine tuning control must be
used.

At present most commercial TV
receivers do use a manual fine tun-
ing control since it is difficult to
design a suitable AFC circuit and
it is likely to be more expensive in

TELE-TECH < February, 1948

OSCILLATOR
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Fig. 1: Simplified schematic diagram to show
AC paths in reactance control tube circuit

manufacture than the manual fine
tuning. Generally one or more nega-
tive temperature coefficient capaci-
tors are used in the oscillator circuit
to compensate for other positive co-
efficient circuit elements.

An AFC circuit must be carefully
designed or the additional loading
which it introduces may stop the os-
cillator, especially on the high chan-
nels. A reactance control tube, when
shunted across an oscillator, can be
made to simulate a variable reac-
tance by drawing a variable plate
current in quadrature with the oscil-
lator. This effective reactance is
varied by changing the bias and
hence the transconductance of the
control tube.

Fig. 1 shows a simplified sche-
matic omitting DC potentials. As-
sume 1, the plate resistance, much
larger than R, and R, much greater
than 1/jwC,, and that the resistance
of L, is negligible. Then e, = i,/juC,
and i, = E —e/R, = E/R, approxi-
mately, so e, = E/juC.R..

Then 1, = G, = EG,/joC.R,
where (&,, = transconductance of the
tube.

Then Z, = E/i, = joC,R.,/G, is the
effective plate impedance of the
tube, or L, =R.C,/G,, is the effective
inductance induced by the control
tube.

Several other networks, for ex-
ample an auxiliary inductance and
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resistance, can be used at any one
frequency, or over a restricted
range, to shift the phase of the os-
cillator voltage applied to the grid
of the reactance tube. But over the
frequency range needed in TV a
single inductance is not suitable for
use in such a network, and so a sim-
ple R and C network is preferable.
At 250 MC the input capacitance of
the tube grid itself has such low re-
actance that no external capacitor
need be used for C,. The position of
R, and C, can also be reversed, using
a triode for example with the grid-
plate capacitance for C, and a grid
resistor of 100 ohms or so for R,.

One commercial TV design uses
the oscillator shown in Fig. 2 with a
two terminal tuning coil in a turret
with a shunt feed coil. The second
section of the 6J6 tube is used as a
reactance control tube to maintain
automatic frequency control and so
eliminate the necessity for a fine
tuning control. The sound discrimi-
nator (or ratio detector) output is
filtered and the DC component pro-
vides the bias for the grid of the
reactance control fube. If the local
oscillator tends to drift in frequency
the change in sound IF average car-
rier frequency produces a change in
AFC bias which restores the 6J6
oscillator to the correct frequency.

The above discussion has assumed
an unbalanced oscillator circuit. A
balanced oscillator can be quite
easily frequency controlled by a bal-
anced (twin-triode) reactance con-
trol tube, but such a design is ex-
pensive. If an unbalanced reactance
control tube circuit is used, it tends
to unbalance the oscillator and is
less satisfactory.

We venture to predict that inter-
carrier sound will grow in popular-
ity and if suitable transmitter stand-
ards are adopted by the broadcasters
to avoid picture over-modulation or
phase modulation, there will be no

(Please turn to mext page)
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Aerial view of fransmitter

installation atop Mt, Diablo. Horizen line 1s snow covered Sierra-Nevada Mountain

ITH studios located in San

Bruno and the transmitter lo-
cated atop 3849 ft. Mount Diablo
some 32 air miles away, station
KSBR’s effective radiated power of
250 KW at 101.5 MC provides FM
service to approximately 4 million
residents in 35 of California's 58
counties. Communication between
the studios and the transmitter
site is carried on entirely by air,
with a radio telephone link being
used to instruct operating person-
nel and a 15-watt ST microwave
link operating at 940.5 MC, being
used to convey program material.
It is this latter feature which gives
KSBR the ‘“new look” in FM broad-
casting since the installation dem-
onstrates the feasibility of choosing

. y FoRE S

Range some 150 miles distant

a transmitter site location mainly
on the basis of maximum area to
be covered as contrasted to many
stations whose transmitter sites
have been chosen in view of exist-
ing tower installations, availability
of utilities, etc.

The transmitter atop Mount
Diablo was designed and built by
Eitel McCullough using two of their
type 3X125003A3 triodes in the final
amplifier of the 50 KW transmitter.

Seven “doughnuts”, full wave
spaced, comprise the transmitting
antenna which measures approxi-
mately 80 ft. overall. An open wire
type transmission line carries the
signal up the 280-ft. tower to the
antenna with points of zero RF po-
tential being used for fastening.

Left: 80-ft. antenna composed of seven full- wave spaced “doughnuis” mounted on 280-ff tower
Below: Antenna during pre-tuning operations. Note use of open wire type transmission line
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Above-left: .Installing Eimac 3X12500A3 iriode in 50 KW amplifier
Above-right: 150 KW power sub-station localed at transmitter site

Below-lett: Transmitier panel view includes 50 KW final amp.
(censter). 10 and 3 KXW driver stages (right) REL modulater (rear)

Below-right; STL transmitting antenna atep San Brune studio aimed
@l iransmilter site (barely visible on herizon) 32 miles away

(>
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Overall Systems Planning for

Yoice carriers, mulfiplexed circuits and microwave relay links when properly in-

tegrated provide far more service on wire lines with small, less costly equipment

By HOWARD H. SMITH,

IROM the earliest days of teleg-

raphy, when the demands upon
a line exceeded its capacity, attempts
were made to multiplex circuits, i.e.
transmit more than one channel si-
multaneously over a single trans-
mission path. Starting with very
cumbersome and expensive equip-
ment for multiplexing only one
channel — limited in usefulness to
long lines — the art has made sub-
stantial advances so that to date
three channels or more may be mul-
tiplexed at a fraction of the cost
and size, meeting the economical
requirements of even short lines. A
great field of application exists for
such circuits by public utilities,
railroads, government services and
private industrial and utility enter-
prises, such as power networks, oil

Telephone Systems Engineer, Federal Telephone & Radio Corp.

to wire transmission systems and the
equipments to be described in this
article all employ frequency divi-
sion. Before delving into a descrip-
tion of this egquipment. however, a
brief review of some of the more
important theoretical and practical
considerations governing the design
and installation of frequency divi-
sion carrier systems is necessary.
For good quality speech transmis-
sion, a modulation bandwidth of 300
to 2700 cps is required. When a wire
line is to be multiplexed for addi-
tional speech channels, the tfrequen-
cy spectrum above the normal tele-
phone circuit must be used. For
carrier transmission of a conversa-
tion in both directions over a single

tion and the sub-carrier filtered out,
restoring the original signal.

The second system of multiplex-
ing is known as time-division multi-
plexing. In this case, samples of
each channel are transmitted in
time sequence, That is, the instan-
taneous amplitude of the first chan-
nel signal is transmitted. Then the
instantaneous amplitude of the sec-
ond channel signal is transmitted.
When all channels are sampled, the *
process is repeated. The freguency
of sampling is sufficiently large —
8,000 times a second for voice fre-
quencies — so that the listener hears
“econtinuous” sound.

The time division method of mul-
tiplexing is not generally applicable

lines, and mining enterprises. (
Simultaneous transmission of a
multiplicity of channels may be ac- sl {1l P
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Multi-Channel Telephone Carriers
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Fig. 3: Block diagram of FTR 9-A-1 single channel carrier telephone system.

pair of wires, different carrier fre-
quencies must be utilized for each
direction so that the input signal
may be separated from the output
at the terminal. Since carrier-sup-
pressed, single-sideband operation is
generally employed, the lowest fre-
quencies for transmission of a single
channel would be 3 to 8 KC in one
direction and 6 to 9 KC in the other.

Each such unidirectional channel
assumes that an ideal filter is used,
but such a filter can only be ap-
proached in practice, and the closer
it does achieve these characteristics,
the more expensive and bulky the
filter becomes. Hence from an eco-
nomical filter design viewpoint it is
desirable to separate the channel
sidebands as much as possible, thus
permitting a more gradual cut-off
characteristic and a cheaper design.

On the other hand the transmis-
sion characteristics of a cable or
open-wire line are such that the at-
tenuation of the signal increases as
the frequency increases, due mainly
to its capacity. From this viewpoint,
therefore, it is desirable to space the
carriers as close as possible, partic-
ularly since additional channels will
have to be multiplexed at even
higher frequencies. The engineer
must therefore effect a compromise
between economical filter design
and frequency spectrum conserva-
tion. It should be noted also that
for the same filter cost, the spacing
between channels must increase
with carrier frequency, so that for
low carrier frequencies the spacing
can be smaller than those used for
higher carrier frequencies.

TELE-TECH ¢ February, 1949

Another reason for trying to keep
the carrvier frequencies as low as
possible is to minimize crosstalk.
Many telephone lines contain five
pairs of wires. Obviously some cou-
pling must exist between these lines,
so that if two are multiplexed at
the same carrier frequency — usu-
ally true due to standardization —-
crosstalk between the two systems
will resulf. Since this coupling is
mainly capacitive, the degree of
crosstalk increases with frequency.

Crosstalk Reduction Methods

There are a number of methods,
employed concurrently, designed to
reduce crosstalk due to this effect.
In one, the coupling is minimized
as much as possible by transposing
the telephone lines. This materially
reduces the capacitance between any
two pairs of wires but as the num-
ber of channels multiplexed in-
creases, the transposition problem
becomes more complex in that wires
must be transposed at increasingly
smaller and more critical intervals.

To further reduce crosstalk, the
operation of all the multiplex sys-
tems used on a particular line are
integrated so that no large level dif-
ferences exist at any point between
carriers on the same frequency. Two
rules are observed to assure proper
integration. First, all terminals at
one end are known as East terminals
and at the other end are known as
West terminals. All carriers going
from E-W are on the same set of
frequencies, and likewise all carriers
going from W-E are on the same fre-
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Fig. 4: Schematic diagram of the modulator unit

quencies — the latter set of frequen-
cies being different from the former.

The reason for operating the E-W
carrier at a different frequency from
the W-E carrier can best be under-
stood by reference to Fig. la. In
this case, contrary to the above, the
E-W carrier of one multiplex system
is operating at the same frequency
as the W-E carrier of another sys-
tem transmitted over an adjacent
pair of wires. Since the transmitting
terminal of one system occurs at
the same point as the receiving ter-

(Please turn to mext page)
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OVERALIL SYSTEMS PLANNING

minal of the other, the signal level
on one pair of wires (transmitting)
is --18 DBM, while the signal level
on the other (receiving) is —18
DXBM. This means that there is a
difference in signal level of 36 DB
between the two. Hence, in order to
establish a crosstalk level of —60
DB in the receiving line, coupling
must be reduced so that there is a
96 DB drop between the two lines.
Of course, if the two signals were
of the same level, only a 60 DB drop
would be reqguired.

The only way to maintain all
same-frequency carriers at equal
levels is to have E-W transmission
operate at different frequencies from
W-E. Furthermore, as shown in Fig.
1b, when the initiating point of one
system does not coincide with that
of another, the levels of the two are
adjusted so that they are equal over
that position of the line traversed
by both.

In order to obtain the advantage
of using standard filters and modems
(modulator-demodulators) and yet
avold excessive crosstalk, an invert-
ed speech frequency system is some-
times employed. In this system, the
same frequency band is used by two
carriers, but one operates with the

(Continued)

lower sideband while the other
utilizes the upper sideband. For ex-
ample, if an 18.0 to 20.4 KC band is
used, one carrier will operate at 17.7
KC plus the upper sideband, while
the other carrier will operate at
20.7 KC and use the lower sideband.
Hence, a 500 cycle crosstalk signal
of the first carrier will be heard as
a 2500 cycle signal in the second
carrier. This inverted speech fre-
quency is unintelligible, and, hence,
can be considered as noise rather
than the more critical crosstalk.

As aresult of the factors discussed
above, a standardized frequency
system for telephone lines has been
developed. This system—up to three
channels—is shown in Fig. 2. As
can be noted in this figure, two sets
of frequencies are presented, one
identified ‘as the “U” series and the
other as the “S” series. Both series
employ the same frequency bands,
but utilize speech inversion in the
upper frequency bands where cross-
talk is more prevalent.

Another scurce of crosstalk, other
than that due to coupling between
lines or filter design, is distortion
arising in repeater amplifiers. It is
obvious that the introduction of sec-
ond and third harmonics of a low

carrier frequency may produce an
unwanted signal in the higher car-
rier frequencies. Thus, for example,
the second harmonic of a 7.5 KC
signal would appear in the 12.9 to
15.9 KC band and the third har-
monic in the 21.4 to 24.4 KC band.
Crosstalk due to this factor increases
as more repeaters are used in tan-
dem, and hence, a wvery -careful
amplifier design is required for very
long line equipment.

Long and Short Haul Types

Carrier telephone eguipments fall
into two general categories, long
haul and short haul types. The long
haul equipment, in turn, is sub-
divided into single, three and more
than three channel units. In deter-
mining which of these units to use
a number of factors must be con-
sidered including length of line to
be multiplexed, its long range serv-
ice requirements, and the relative
costs of the additional units.

Where the addition of a single
channel is calculated to meet the
requirements of a particular long
line for a period of years, the FTR
9-A-1 single channel carrier should
be employed. This system provides
an additional two-way telephone
channel over a single pair of wires
and may be operated on any line

Fig. 6: Block diagram of FTR 9-B-1 three channel carrier telephone terminal. Strapping determines whether the terminal is West or East

-
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signal level input as the number of
repeaters is increased. An empirical
formula relating the number of re-
peaters to signal level is 2 DB in-
crease in signal level at the receiver
for each repeater utilized. Thus, if
—18 DBM receiver input would
normally be used for a no repeater
system, —16 DBM input would be
used for a one repeater system, —14
DBM for a two repeater system and
S0 on.

Single Channel Equipment

The second-story single-channel
equipment FTR 9-F-1, is designed
to add another two-way telephone
channel to an existing installation
already using a single channel car-
rier telephone system such as the
9-A-1. It bridges the gap between
available single and three channel
carrier systems where traffic con-
siderations require an additional
channel but do not justify the in-
stallation of a three channel system.

The 9-F-1 operates on 18.7 to 21.1

(Continued)

facilities for superimposing three
additional two-way telephone chan-
nels upon any existing open-wire
voice-frequency circuit not em-
ploying carriers. The {frequency
bands utilized by this system are so
selected that a minimum of cross-
talk will exist between it and 9-A-1
or 9-F-1 carriers. “CS8” and “CU”
frequencies are available at the
higher frequency bands of 18.0 to
20.5 KC, 21.7 to 24.2 KC, and 25.7
to 28.2 KC as indicated in Fig. 2.
Fig. 6 is a block diagram of a
9-B-1 terminal — either West or
East depending upon the strapping.
The operation of each channel is
similar to that of the 9-A-1 equip-
ment with the exception that, to
prevent interchannel modulation, a
peak limiter is inserted in each
channel to suppress peak voltage
which might overload the transmit-
ting amplifier. Common transmit-
ting and receiving amplifiers are
used for all three channels, thus
saving equipment, space and cost.
Ay EheecArnrbdbheigotnuebrof each

=

KC at the Fast terminal. These fre-
quencies are generated by a highly
stable oscillator included in the
transmitting circuit of the pilot unit.
From the oscillator the pilot chan-
nel output is fed to an attenuation
pad, which adjusts the output level,
as measured at the line terminals,
to +8 DBM for a West unit, and to
+5 DBM for an East terminal, or 10
DB below the signal level. The pilot
frequency passes through the pilot
transmitting band - pass filter,
bridged across the input to the
transmitting amplifier, through the
directional and line filters and is
transmitted over the line.

Pilot Receiving Circuit

The receiving circuit of the auto-
matic pilot consists of a receiving
band-pass filter, a one-stage ampli-~
fier and control circuit. The pilot
receiving circuit is inserted in the
receiving branch of the terminal at
the output of the carrier amplifier
by means of the pilot channel band-
pass filter and is connected through
the pilot amplifier and pilot contrel
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FCC APPROPRIATION SLIGHTLY DECREASED—
Even though the FCC has stressed in its recent annual
reports that the radio, electronic and communication
fields are never static and there has been an unprece-
dented expansion in radio and electronics last year, the
Federal Budget Bureau unfortunately did not see eye
to eye with the Commission in the matter of funds and
President Truman, in his budget message, alloted $6,-
$34,000 for the fiscal year beginning July 1, a decrease
of $84,000 under the current appropriations. During
the coming fiscal year from July 1, 1949 to June 30,
1950, broadcast activities will center on television, and
technological developments in television have created
major problems in frequency assignments.

AM, FM DOWN, TV SURGES UP—It is anticipated
that applications for new standard AM broadcasting
stations and for FM will decline during the coming
year as a result of the tremendous potentialities of
video. Application processing of television, which will
be resumed during the spring, in all probability will
absorb by far the major time of the FCC staff in order
to make a nationwide blueprint of adequate video serv-
ice In a successful form.

IFCC DIVIDED INTO THREE PANELS; HYDE TO
HEAD BROADCAST GROUP; WEBSTER MOBILE—
In a new realignment of the FCC, three semi-autono-
mous panels with primary authority in their respec-
tive flelds of broadcasting-television, common earrier
(telephone, telegraph and international communica-
tions): and the mobile special and safety radio services
have been established. Commissioner Rosel H. Hyde,
who had been with the old Radioc Commission and the
FCC since 1929 as an attorney and general counsel,
has been designated head of the broadcasting-FM-tele-
vision panel, while the FCC’s woman member, Miss
Frieda B. Hennock, and Commissioner George E. Ster-
ling, are the other two broadcast panel members. Com-
missioner E. M. Webster, leading authority of the FCC
in mobile safety and special radio services heads the
panel in that feld.

PANEL PLAN SHOULD SPEED ACTION and it
certainly should expedite the handling of the deluge
of applications in the mobile field where the Commis-
sion has been inundated with approximately 58,000
applications during last year, exemplifying the tremen-
dous interest in mobile radio and the state of flux of
these services. Although the present panel plan calls
for appeals to the full Commission from any contro-
verted panel decision, it is anticipated that as the new
panel system gets working, the full Commission will

TELE-TECH =+ February, 1948

NEWS LETTER
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Summarized by Tele-Tech’'s Washington Bureau

not have too burdensome an appeal load. The FCC
Chairman, Wayne Coy, will not serve on any panel
except as an alternate during absences of others, but
will concentrate on directing the administrative func-
tions of the Commission.

SPECTRUM REALLOCATIONS CONTINUE MA-
JOR FCC TASK—Spectrum reallocation will continue
through this year and 1950 to be one of the major
tasks of the FCC. In fact early in February it is an-
ticipated that a principal “headache” problem will be
cut away by the Commission—the reallocation of the
frequencies, particularly those in the 152-162 MC band,
to the mobile radio services. A subject of intensive
study by the FCC engineering and legal staffs during
the fall and early winter months, the assignment of
the frequencies for the mobile, safety and special radio
services, ranging over a vast number of industries and
groups of users, had neared finalization during Janu-
ary

FIFTY PERCENT MORE REQUESTS THAN SPACE
—To illustrate how difficult the task was for the FCC,
the Commission staff experts have to find a place in
the spectrum for applicants for a total of 15,000 KC
in a space of 10 MC (152-162 MC) or 10,000 XC. In
other words there were 530% more requests than the
alloted space. To determine the mobile radio alloca-
tions the FCC had to clear its decisions with the armed
services and other government agencies and even with
the International Telecommunications Union because
the assignments in the mobile radio bands affect global
aviation and maritime mobile services.

BRITISH REALIZE HUGE TV GROWTH IN U. S.—
The free and competitive enterprise system in the United
States is credited by the British broadcasting and radio
manufacturing observers as having “left behind” tele-
vision development in England. Even though the British
feel their 405-line and their future 625-line TV equip-
ment are ahead of the American video standards, it was
an interesting commentary that the recent annual meet-
ing of the Electric & Musical Industries, Ltd., the largest
British Empire radio-electronic manufacturing com-
pany, brought out how the American television devel-
opment had gone ahead with so much greater vigor than
in England. Sir Ernest Fisk, Deputy Chairman and
Managing Director of E.M.I, cited that the United
States had established 30 stations in two years against
two TV stations in England in seven years.

ROLAND C. DAVIES

National Press Building Washington Editor
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RMA Equipment Sales

Sales of radio and television trans-
mitting and communications equipment
by RMA member-companies in the
third quarter of 1948 totalled $34,021,-
278, the Radio Manufacturers Associa-
tion reported today. Sales for the three
quarters of 1948 amounted to $111,-
228,411,

Television equipment, including stu-
dio, antenna, and associated apparatus,
represented sales of $5,256,465 out of
the total civilian broadcast transmit-
ting equipment sales in the third quar-
ter and brought the total sales of this
type of TV apparatus to $10,216,387
for the three quarters of 1948. FM
transmitting equipment sales amounted
to $833,897 in the third quarter and
AM equipment sales totalled $681,912
for the same period. AM and FM an-
tenna equipment totalled $255,236 and
studio apparatus amounted to $923,800
in the third quarter. Miscellaneous
broadcast transmitting equipment sales
of $255,444 were reported and export
sales of broadcast apparatus amounted
to $495,974.

U. S. Government purchases of com-
munications and radio equipment in
the third guarter totalled $21,936,129,
or 64% of the transmitting apparatus
sales of RMA member-companies in
the period. For the nine months’ peri-
od, government business amounted to
$76,064,818. Included in the govern-
ment purchases was radar apparatus
valued at $16,142,383 and $56,316,469
for the third quarter and nine months,
respectively.

Palmer Craig Named Philco
Engineering Director

The appointment of Palmer M. Craig
as director of engineering, electronics
division of the engineering department,
Philco Corp., as well as six chief en-
gineers responsible for major product
development in this division, has been
announced by David B. Smith, vice
president in charge of research and en-
gineering. Craig, who has been with
Philco for 15 years, served as chief en-
gineer in charge of radar and military
radio development during the war and
was named chief engineer of the com-
pany’s radio division in 1943.

To handle the expanding: work in
television-receiver development, Ster-
ling C. Spielman has been made chief
engineer. He has had 15 years of radio,
radar and television engineering ex-
perience with Philco. Reporting to him
will be three basic groups, including
a television receiver design section, an
advanced development section and a
field engineering group.

In the field of home radio, in which
Philco has led the industry as the
largest producer since 1930, Luke E.
Closson has been named chief engi-
neer. Also credited with 15 years of
engineering experience with the com-
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pany, he has made important contri-
butions in auto radio and radar design
as well as in home set development.
Responsible for the development of
auto radio, another field in which

TR

Palmer M. Craig

Philco has pioneered for many years, is
chief engineer Arthur V. Nichol. He
has been with Philco for 18 years and
developed the first practical radios for
automobiles, concentrating in this field
ever since 1930 except for valuable
wartime work in airborne radar de-
sign.

Heading a relatively new phase of
the company’s development activities,
the design of specialized government
and industrial electronics equipment,
is Dr. James F. Koehler as chief en-
gineer. After putstanding service in the
Navy’s airborne radar development
program during the war, he joined
Philco to coordinate military research
and engineering projects,

New mechanical engineering devel-
opment for the electronics division, in-
cluding Phileo phonograph rmechanisms
and other mechanical devices, will be
handled under the direction of Bertram
P. Haines as chief mechanical engineer.
He has been with the company for 14
years, with experience In factory en-
gineering, auto radio design, as chief
engineer of the wartime crystal divi-
sion, and in recent years section engi-
neer responsible for phonograph de-
velopment.

Development of television and radio
cabinets for production, including the
wide variety of table models and con-
sole combinations manufactured by
Philco, will be headed by W. Linton
Getz, named chief furniture engineer,
after many years as an engineering
and production executive in the furni-
ture industry.

New TV Society President

Cameron Pierce, ABC Television Op-
erations supervisor in Hollywood, Cal-
ifornia, was elected president of the
Society of Television Engineers of Los
Angeles at the regular monthly meet-
ing and annual election of the group,
December 28, at Brittingham’s Restau-
rant in Hollywood,
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Chicago Electronics
Conference

The 1949 National Electronies Con-
ference will be held September -26
through 28 at the Edgewater Beach
Hotel in Chicago, according to an an-
nouncement by G. H. Fett, professor
of electrical engineering, TUniv, of
Illinois and newly-~elected president of
the conference. A. W. Graf, Chicago
patent attorney, was named chairman
of the board of directors.

New officers and directors, in addi-
tion to Fett and Graf, are: Executive
vice president, O. D. Westerberg, elec-
trical engineer, Commonwealth Edison
Co., Chicago; secretary, Karl Kramer,
Jensen Mfg. Co. Chicago; treasurer,
Dr. R. R. Buss, assistant professor of
electrical engineering, Northwestern
Univ., Evanston.

Committee chairmen, also conference
directors, for the 1949 meeting are:

Program—Dr. t. 1. DeVore, professor of elec-
trical engineering, University of Mlinois, Urbana.

Publicity—James W. Armsey, director of public
relations, !llimois Institute of Technoleogy, Chicago.

Publications—P. K. Hudson, assistant professor
of electrical engineering, University of lllinois,
Urbana.

Arrangements—James L. Murphy, supervisor of
electriec] engineering, Armour Reseuarch Foundation
of illingis Ingtitute of Technolegy, Chicago.

Exhibits—N. Cohn, district monager of technical
sales, Leeds Northrup Company, Chicogo.

Housing—C. M. Brentlinger, division traffic su-
perintendent, Western Union Telegraph Company,
Chicago.

Sponsors are: lllinois Institute of Technology,
University of lllineis, Northwestern University,
American Institute of Electricol Engineers, and In-
stitule of Radic Engineers.

Coming Events

March 7-10—IRE Annual Cenvention,
Hotel Commodore and Grand Central
Palace, New York, N. Y.

March 14-17—Illinois Seventh Chicago
Production Show, sponsored by Chi-
cago Technical Societies Council,
Stevens Hotel, Chicago.

April 7-13 — National Association of
Broadcasters, Annual Convention,
Hotel Stevens, Chicago.

April 19-21 — American Institute of
Electrical Engineers, South West Dis-
trict Meeting, Baker Hotel, Dallas,
Texas.

April 25-27 — Fourth Annual Spring
Meeting of IRE and RMA, Benjamin
Franklin Hotel, Philadelphia, Pa.

May 2-4—International Scientific Ra-
dio Union and IRE, Joint Meeting,
Fast Bldg. Lecture Room, National
Bureau of Standards, Washington,
D. C.

June 20-24 — American Inslitute of
Electrical Engineers, Summer Gen-
eral Meeting, Swampscott, Mass.
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NEW NAMES AND ADDRESSES

Television Equipment Corp., with
laboratories and production facilities
at 238 William Street, New York, is
the newly-formhed affiliate of Inter-
national Television Corp., 745 Fifth
Ave, N. Y. J. B. Milliken, president
of both companies, revealed that the
mew concern will engage in the de-
velopment and manufacture of tele-
vision piclc-up and transmission equip~
ment.

¥ % @

Aeronautical Electronics Inc,, Ra-
leigh, N. C,, is mmoving from the Raleigh
Municipal Airport to new quarters at
the Raleigh-Durham Airport, Building
on the new location will provide the
most modern sales and maintenance
facilities yet offered by any organiza-
‘tion devoted exclusively to aviation

radio,
Ed & *

Vickers Electric Div., Vickers, Inc.,
a unit of the Sperry Corp., has ex-
panded the Vickers line of electrical
preoducts and moved to larger quarters
in St. Louis, Mo., at 1815 Locust St.

£ £

The Polytechnic Research & Develop-
ment Co., Inc., formerly located at 66
Court St., Brooklyn, N. Y., has opened
new and expanded research laborator=
ies at 202 Tillary St, Brooklyn. The
concern is headed by Dr. H. S. Rogers,
president of the Polytechnic Institute
0f Brooklyn, and is under the technical
direction of F. J. Gafiney.

* £ £

Furst Electronies, manufacturers of
zpecialized electronic laboratory -instru-
ments, has moved to larger quarters
at 12 South Jefferson St., Chicago 6,
T1L.

New offices of the M Association
are located at 526 Dupont Circle Bldg.,
Washington 6, D. C. The Association’s
former headquarters were in the Mun-
sey Bldg.

Sylvania Buys New Plant

Sylvania Electric Products Inc. has
purchased the plant formerly occupied
by the Rumsey Pump Co., at Seneca
Falls, N. Y., according le an announce-
‘ment by J. C. Farley, general manager
of the Radic Tube Division. Operations
forr television fube production have
begun in the Seneca Falls plant, the
third Sylvania television tube produc-
tion center. Other plants are located at
Emporium, Pa. and Ottawa, Ohio.

Tower Expert Appointed

Elizabeth Iron Works, Inc., Elizabeth,
N, J., has announced the appointment
of Emil Schaeffer as chief engineer of
its tower division. He will be in charge
of the design and construction of that
part of the Elizabeth Iron Works struc-
tural steel fabrication activities.

Since graduating from the Technical
University in Vienna in 1910, Mr,
Schaeffer has specialized in structural
engineering and tower design. Opening
his own office in 1946 as consulting
engineer, he was commissioned to de-
sign a number of radio towers for erec-
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tion in various parts of the country.
Among these were 420-ft. and 160-it.
steel towers for the Brookhaven Na-
tional Laboratory; 350-ft. magnesium
towers for the U. S. Army Air Corps’
Watson Laboratories; 90-ft. aluminum
towers for the Cruft Laboratory, Har-
vard University, and towers atop sev-
eral skyscrapers in New York City for
radio and television transmission.

URSI-IRE Meet

A joint meeting of the lnternational
Scientific Radio Union (URSI) and the
IRE will be held in the East Bldg. Lec-
ture Room, National Bureau of Stand-
ards on May 2-4. Papers on the follow-
ing topics will be presented: radio
standards, methods of measurement,
terrestrial radio noise, communication
theory, antennas, circuits, electron
tubes, semi-conductors, and properties
of matter.

Two-Way Radio Prevents Loss
in Damn Project

Two-way radio has prevented loss
of eguipment which would have set
back materially construction of the
Medicine Creek Dam of the U. 3. Bu-
reau of Reclamation’s Missouri Valley
Authority on the Republican River in
Nebraska.

Combatting the effect of a flash flood
recently, radio was used to direct
emergency crews to vulnerable points
in the temporary cofferdams and to
move equipment, according to George
M, Stiers, general superintendent of
the construction project. Water came
to within 18 inches of the top of the
cofferdams.

The system consists of eight G-E
units located strategically in the main
office, general superintendent’s -car,
excavation superintendent’s pick-up,
the concrete superintendent’s pick-up,
in the field mechanic’s truck, the ser-
vice shop, at the quarry, and in the
shift supervisor's pickups.

NAB Eugineering Conference
at Chicago in April

Television-station engineering, op-
eration, and economics will be the
principal lopic before the Engineering
Conference scheduled during the con-
vention of the National Association of
Broadcasters to be held at the Hotel
Stevens, Chicago, April 7th tc 13th.
Remaining 25% of emphasis is expect-
ed to be placed on AM and FM engi-
neering. At least 500 engineers are
expected to attend, to listen to the two-
day program of engineering papers and
to inspect the exhibits. Television en-
gineers are looking forward to this con-
ference as being one of great import-
ance to television.

Poppele Named TBA Head

J. R. Poppele, vice president, secre-
tary and chief engineer of the Bam-
berger DBroadcasting Service, was
unanimously elected president of the
Television Broadcasters Association,
Inc., at a reorganization meeting held
on December 8th at the Waldorf-
Astoria Hotel, New York City, He is
now serving his fifth term at the head
of TBA.

G. Emerson Markham of GE was
elected vice president; Will Baltin was
re-elected secretary-treasurer for a
sixth term and Paul Raibourn was re-
elected assistant secretary-treasurer.

Chertok Joins Sprague

Appointment ol Sidney L. Chertok
to the application engineering staff of
Sprague Electric Co., North Adams,
Mass.,, has been announced by Julian
K. Sprague, vice president. He will be
the new sales promotion manager of
the Sprague Products Co., jobbers’ dis-
tributing organization for Sprague ca-
pacitors, resistors and other products.

Well known in the electronic and
radio industry, Mr. Chertok was for-
merly sales promotion manager of
Solar Manufacturing Corp., North Ber-
gen, N. J.

REMOTE PICKUP TELEVISION TRANSMITTER TRUCK

Designed 1o carry equipment for relay of on-the-spot pickups l¢ a television broadcast-
ing station, this new mobile unit was delivered to WNAC-TV, Boston. Mass. by the Trans-

mitter Division, General Electric Co.

A feature of the TV

truck is its low-bed (18

in. above the ground), facilitating easy loading and unloading and comfortable opera-

tion of the equipment by technicians,

www americanradiohistorv com

Height

from the floor to ceiling is 78 in.
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OSCILLATOR AND MIXER CIRCUITS
(Continued from page 31)

need fo use either AFC or manual
fine tuning in receivers. A good TV
mixer should have: (1) low noise,
(2) good conversion efficiency, (3)
adequate bandwidth, (4) contribute
to adequate overall selectivity, (5)
shielding designed to minimize os-
cillator re-radiation.

It has become common practice
to consider all of the electron fluctu-
ation or shot noise generated within
a given tube circuit as equivalent to
the thermal noise which would be
generated in a fictitious “equivalent
noise resistance,” R.,, in the grid to
cathode circuit of the tube. R., can
be experimentally determined for
an amplifier tube by shorting the
grid-cathode circuit (for the fre-
quency range of interest but main-
taining correct DC bias potentials),
measuring the noise power output,
and then inserting into the grid-
cathode connection a resistance just
sufficient to double the output noise
power. This will be valid of course
only if the bandwidth of the follow-
ing amplifier remains unchanged
and the first tube gain is sufficient
to make subsequent circuit or tube
noise negligible. For a mixer, R,,
can be checked experimentally by
measuring the equivalent noise with
a saturated diode in the plate cir-
cuit, and then referring this to the
grid circuit by using the conversion
transconductance as measured sep-
arately.

It has been shown' that for triode
mixers R,, = 4/g. where g, = con-
version transconductance, and usu-
ally g. = g./3 approximately, where

L Thompson, North, and Harris— ‘Fluetuations in
i Space-Charge-Limited Currents at Moder-
ately High Frequencies.” RCA Rev. April 1941

g. is the normal transconductance of
the tube as an amplifier.

For pentode mixers:

R., = (L/141.) (4/8.42071../8.7%)
where I, = plate current and I. =
screen grid current. For multigrid
converters and mixers:

R. = 201,(1—L,)/LgSs
where I, = average cathode current.

Now the actual noise contributed
by a mixer will be slight if the RF
stage gain is high, and while the
mixer noise contribution is not sim-
ply proportional to R.,, it does vary
with it, and therefore it is desirable
to keep R.. low. For a pentagrid con-
verter like the 6SA7, R., is about
200,000 ohms, for a 6AGH pentode
mixer R., is about 7600 ohms, and
for a 6J6 triode mixer (1 section)
about 2400 ohms.

Multigrid converter tubes are un-
suited for use at TV frequencies be-
cause they have such a high noise
level and low conversion gain and
they usually fail altogether on the
high channels. Many TV sets use a
twin triode converter with one sec-
tion as oscillator and the other as
mixer. Others use separate tubes,
often a triode oscillator and pentode
mixer.

In triode mixer eircuit design gain
stability may be troublesome. The
grid to plate capacitance may cause
IF regeneration. The mixer plate
circuit is parallel resonant at IF fre-
quency and therefore presents a re-
sistive impedance, but the grid cir-
cuit is inductive at the IF frequency
since the grid input is parallel reso-
nant at RF. Trouble of this sort may
sometimes be most easily prevented
by the use of a series L-C circuit
from mixer grid to ground, resonant

Fig. 2: Typical commercial circuit employs one tube as AFC controlled oscillator
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at IF, thus providing a low Imped-
ance at the intermediate frequency.

The grid to plate capacitance of
the tricde mixer also gives trouble
at RF because the input impedance
is dependent upon the plate circuit
impedance. If the plate circuit re-
actance is made predominantly in-
ductive at RF, the input circuit im-
pedance for the triode has a negative
conductance component. This nega-
tive conductance component can be
used to neutralize the input circuit
loading of the triode at the higher
frequencies resulting from transit
time and cathode lead inductance.
Such neutralization is of interest in
the case of an RF amplifier stage as
well as in the triode mixer. The IF
transformer primary tuning capaci-
tance in the mixer plate would pre-
sent a capacitative impedance under
normal conditions, therefore a small
series inductance should be added
between the plate and the IF trans-
former. The proper inductance value
can be best obtained by experiment
for any given case. It may be only a
plate lead of 1 or 2 inches length,
or it may be a small inductor of per-
haps three or four turns wound
around a resistance of 1000 to 1500
ohms.

It is possible, and might seem de-
sirable, to inject the signal voltage
into one electrode, say the grid, and
the oscillator voltage into another
electrode such as the cathode, or in
the case of a pentode mixer, the
screen grid. Usually, however, it is
found most desirable to ground the
cathode of the mixer and inject both
the oscillator and signal voltage into
the grid. In some receivers the mixer
and oscillator are magnetically cou-
pled on the low channels and capaci-
tatively coupled on the high chan-
nels, although either type of coupling
could be used® on all channels. In
some receivers mixer bias is pro-
vided by the oscillator grid self-bias.
Since the conversion gain is reason-
ably critical with mixer bias, oscil-
lator activity may vary between
high and low channels, and optimum
bias should be determined for all
channels. Mixer self-bias is gener-
ally used since it is simpler than
using oscillator bias.

The tuning of the front end RF
cirecuits may be by means of (1) a
turret, which physically moves sep-
arate coils past a set of contacts,
(2) by separate coils for each chan-
nel which are stationary but are
switched into the circuit, (3) with
sequential inductances mounted on
a switch, (4) by permeability tuning
where (a) the magnetic cores are
moved within the coils, or (b) where
a stationary magnetic core within
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the coil is either covered or uncov-
ered by a moving non-magnetic
sieeve, (5) the inductuner which
consists of coils on a common shaft
rotated to move the contacts along
and so obtain a continuous tuning
range, (6) plug-in coils, or (7) vari-
able capacitors.

The turret type has the advantage
of permitting nearly optimum de-
sign for each channel but may give
contact trouble and requires compo-
nent parts and adjustment for each
channel, thus making it relatively
expensive. The second type has
about the same disadvantages plus
longer leads, though it may be lower
in cost than a turret. The third or
sequential switch type solves the
problem of long switch leads but is
still subject to contact trouble and
it is likely to be expensive and
troublesome in manufacture to
maintain necessary circuit toler-
ances. The permeability tuner may
use a continuous tuning dial on each
band (switching coils from high to
low bands) or it may be provided
with a detent mechanism operated
like a switch, or by pushbuttons.
This tuner has relatively low cost
and good performance but still re-
quires the band switch.

Regardless of the type of tuning
chosen, the degree of freedom from
service troubles will be more im-
portant to the purchaser and do
more o give television a good or a
bad name than the first cost of a
receiver. It is likely that the sim-
plest mechanical design which is
integrated with good electrical de-
sign to achieve good performance
will give both lowest cost and best
service. No receiver is entirely free
of servicing troubles and the design
engineer should try to layout each
unit so all component parts are
readily available for test and re-
placement if necessary.

Automatic Electric Expands

An electronics department has been
formed as a unit of the Automatic Elec-
tric Co. to meet the growing need for
a comprehensive planning and equip-
ment service devoted to electronic ap-
plications in the telephone field. K. W.
Jarvis, who has headed his own elec-
tronic conrsulting firm for the past 14
years, is the manager of the new de-
partment.

Magnetic Recording Standards

Adoption of standards for magnetic
recording is foreseen by ihe NAB Re-
cording and Reproducing Standards
Committee which has forimulated a
final project group proposal of three
recording speeds for magnetic tape:
primary standard tape speec of 15 in.
per second, a secondary standard of 7.5
in, per second and a supplemental
standard of 30 in. per second.
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WEBSTER ELECTRIC

THE [} eride LINE IS COMPLETE!

REG U.S. PAT, OFFICE

Webster Tlectric provides a complete line of precision-built cartridges
and tone arms to meet the most exacting of today’s requircinents . . .
a variety of tracking pressures and net weights . . . a selection of
voltage outputs and response characteristics. Choose from the wide
range of perfected models available; special requirements will receive
detailed consideration, Write for complete information.

eefeseseesce. CRYSTAL CARTRIDGES ............o

Series F . . . Light Weight Series N . . . General Purpose
salrrersbosocs e FoR LP RECORDS EIE BN B BN B BN NN N BN BN N Y N )
Model F13

Specially designed to give matchless
performance to the vew LP records.
Coines eomplete with replaceable osmi-
un-tipped needle and guard.

Model F 14
This model cartridge is for both LP and
standard records. A “twist of the wrist”
converts il from one to the other, at
the listener’s pleasure. Complete with
needles and guard assembly.

] S RE'I'RAC'I'ABLE CARTRIDGES..........

This cartridge protects record, needle and
erystal from accidental injury dne to rough
handling of the Lone arm. Exceptionally
quiel playing. Available in 1 volt or 2 volt

Model Q1 models.
Model Q2

a9 |se o000 s0gioe MAGNETIC CARTRIDGES [ N O BN BN B AN BN BN
Model M1

This new magnelic eartridge incorpo-
rates the latest refinements for snperior
playing performance. Provides .1 volt
output at 1000 eps . . . comes complete
with osmium-tipped replaceahle needle.

S Series T Series V Series P Series

A new dic-cast zinc alloy Lightweight,low-inertia Beautiful styling . . . for LP Records

tone arm for use with B feature. This tlone arm exceptionally rigid, sup- This tone arm tracks at

sericscartridge, tracking Stamped of aluminum. plicd with high fidelity only 7 grams, providing

Desigued for use with N cartridges, vetractahle .8 volts output at 1000

Series cartridges. cartridge, and M1 mag- cps. Supplied with 13
nelie cartridge. cartrid ge.

at very low pressure.

WEBSTER ELECTRIC

RACINE WISCONSIN

]
1
}

Establizhed 1909
Expart Depl. 13 E. 40th Streef, New York (18], N. Y. Cable Address ""ARLAB" New York City
“Where Quality is a Responsibility and Fair Dealing an Obligation”
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New Lab and Test Equipment

DC Oscilloscope

Type 1684N.
DC
tories (England)
poratng

the third of a new series of
oscilloscopes made by Furzehill Labora-
has been developed, incor-
fealures as the 1684D.

the sanme

Range is from zero to 50 KC with negligible
phase distortion up to 30 XC. The wvertical
amplifier is direct-coupled, syminetrical and
iz designed Zor bpalanced or single-ended in-
put. Horizontal amplifier is for single-ended
input. Time hase range from 5 ¢pe to 10 KC
is automatically synchronized and has sweep
expansion up 10 Ttve screen diameters, Unit is
portable and weighs 25 Ibs.—American British
Technology Ine.. 3% Park Ave,, New York 16,
N,

Electric Operation Checker
Operation of slectric components at rated,
under, and <4ver voltage may be checked
rapldly wiih & recentlyv-developed test instru-
ment which c¢zn he powered by a 220 volt,

i

60 cycle, 3 phase line. Two controls are pro-
vided. One adjusts the output to the nominal
voitage required for test. The second con-
trol adjusts the output te ths required under
or over volta Nominal oulput voltages
are: 110, 203. , 450, 440, and 350 wvolts.
These +voltages niay be varied 10 or 0%
above or below ihe nominal voltage.—Eastern
Transformer Co.. Inc., 147 West 22nd &t.,
New York 1i. N. Y.

Oscilloscope

Model 436A s a new,
wideband oseilloscope witl components
mounted orn resistor hoards and all wiring
laced and encased Jm a ‘hammertone gray cabi-

low-priced five-in.

| )
net.  Vertical and horizontal amplifier fre-
quenc) response s uniform within three DB

from 8§ cycles to 450 KC at any atlenualor or
gain control seiting. CR tube is type 5BP1
with an accelerating potential of 1150 wvolts.
Frequeney range is 6 eps to 30 KC.—Tele-
mark Electronics Corp., 325 Troy Ave., Brook-
Iyn 13, N Y,
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Capacitor Analyzer

A small, light-weight capacitor analyzer
{Model CBC) rmeasures capacitances from

10 pupf to 800 uf, using a “'‘Magic Eye" indi-
cator for capacitance bridge balancing. Power
factor measurements on electrolytic capaci-
Ltors are made by (he bridge method. Simpli-

fied neon Jamp test cir ts are inecorporatsd
tor visual checks ¢f the insulation resistance
of paper and mica capacitors and of L(he

leakage current of electrolytic capacitors.—
Solar Manufacturing Corp., 1445 1udson Bivd,,
North Bergen, N. J.

High-VYeltage Oscillograph

Addition of a suitable external power sup-

ply to the 248-A& oscillograph facilitates
operalion at accelerating potentials up to
14,000 wvolls. Imcorporation of the S5RP-A

high-voltage cathodc-ray (ube is the basis
for ihis increased versatility. The oniy
chlange in characleristics of the 248-A at
the higher accelerating potential is in de-

flection sensitivities. Deflection factor at 14.-
000 volts (using Dullont 262-B éxternal power
supply) is 8.15 rms volt per in.; whercas at
+,000-volts acecslerating potential, this factor
is 0.10 rms volt wer in. Pholographic writ-
ing rates of 69 in. per imicrosecond ¢an
be recorded when using th=2 inc¢reased ac-
celerating potential. Where less light out-
mit is required or where the writing speed
s not s0 sreat, the ZM8-A can be operated
at the normal accelerating potential of 4,000
volts.—Allen B. DuMont Laboratories, Ine.,
1000 Main Ave., Clifton, N, J.

TV Sweep Generator

Equipped withh a built-in variable marker
trom 19 te 40 JMC on fundamentals, Ferret
model 720 FAM-TV sweep generator has a fre-
guency coverage from 0 to 260 MC on 8 bands

and a sweep range from 50 KC to 20 MC on
all bands. A combination of push buttons
operaies the B4 clrcuils only and permits
individual or simultaneous use of the crystal
oscillator, internal audio oscillator, RF gen-
erator, marker oscillator or sweep IM.TV
generator. The gixth button is used for
stand-by, cutting off the B+ from various
oscillators but keeping the flament voltage
cireuir in operation.—Constwise TEleetronics
Co., Inc,, 130 N. Beaudry Ave., Los Angeles
12, Calif,
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Spectroradiometer

An accurate plot of the full range of wvis-
light produced on a
is provided by a

television viewing
recently-de-

ible

tube screen

veloped recording speclroradiometer. The in-
strument analyzes Lhe components of the
light produced by the tubel screens by meas-
uring and recording the degree of ocutput of
all visible light wavelenglhs progzressively.
Onty 48 seconds are reguired for a complete
and automalic tube analysis, fnvolving a con-
tinuous charting of light at all wavelengths.
Operator in photo is shown inspecting pho-
tomultiplier section.—Sylvania Electric Prod-
ucts, Inec., Emporium, Pa.

Oscilloscope——Sweep Generator
An oscilloscope and a sweep generator have

been built into a single cabinet., measuring
11 x 18 x 124 in. Either instrument can be

used independently. Oscilloscope synchroni-

for internal positive or

terminals for

ralion is provided
line frequency and there are
conneciion to an external source. Sweep
generator has continuously variable band-
width from 50 KC to 6 MC with a range
from 4.5 to 20 MC. Traveling detector probe
is included for observing signal at any point
of the RF circuit undsr test.—Radio City
Products Co., Inc., 152 West 25 8¢t., New York
1, N, Y,

Volt-Ohmmeter

Jeasuring only 4% x 2 x 1%-in., this new
miniaiure raultilester measures ac and de up
to 800 volts and reads ohms wvwp {0 two

megohms in four ranges; 0 to 2,000, 0 to
20,000, 0 to 200,000, 0 to two million. All
values are indicated on a single, two-scale

dial, clearly set off in the front of the case.
The instrument is furnished with two Koiled
Kord test leads terminating in pin plugs and
clip leads.—International Instruments, Inc.,
311 East St.,, New Haven 11. Conn.
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Magnetic Test Set

Measurements of permeability and core loss
may be made at 60 cycles and at low levels
{like those encountered In induetors and trans-
formers used in communieation sysiems) with

a new type of magustic test set. Test sample
may be a single lamination or a few duplicate
strips In parallel. The sinusoidal magnetizing
force applied to the test sample is adjustable
from one millicersted to six oersteds. Per-
meability range is 25,000 full scale for a speci-
men cross section of 10 sqg. mm —General
Radle Co., 275 Massachusetts Ave.,, Cambridge
39, Mass.

Regulated Power Supply

Output voltage of the model A regulated
power supply is held to less than 1 volt varia-
tion from 0 to fuil load and when line voltage

changes oecur between 105 and 125 volts,
Ripple [s less than 14 millivolis at full load
with JH& volts input; less than 25 milliveolis
beiween ¢ and full load with line voltage
variations from 10% to 125 volts. Unit is light
and compact and can be supplied in cabinct
(Illustr.) or panel mountlng for rack jnstal-
iations.—The MHoward Co., 934 Argyle Road,
Drexel Hill, Pa.

Isolation Transformer

An adijustable voltage-tapped primary and
secondary enabie the WP-244A jsolation trams-
former to provide a choice of three voltages:
117-volt mormal supply, 105-volt low supply,

and a 130-volt high supply. The 10b-vol tap
permits a quick check for oscillator stability
and the 130-voit high supply makes possible
a breakdown test to expose parts on the
verge of failure. When ithe insirument is
placed between the power supply and the
radio receiver being tested or the test eguip-
ment being used, shorts are eliminated be-
tween chassis and ground, and beiween
separate chassis.—RCA Vietor Div,, Radio
Corporation ot Amerlea, Camden, New Jersey.

TELE-TECH *+ February, 1943

New Headset from TELEX...

NI PRESSURE
W THE EARS

Here's a veally wew headset: TELEX TWINSET! Swearty, tiresome
“ear-cups’ are gone forever! Signal may be piped directly 7nso
the ear so that wothiug tonches the ear at all! Matched in-phase
magnetic receivers banish listening fatigue—listen for hours

in complete comfort with this high-fidelity, 1.6 ounce headset.

An all purpose headset, the unique TELEX TWINSET, is de-

signed for your hearing comfort and exacting headset demands.
Obuainable from your favorite parts jobber, or, write Dept. 10,
Telex Inc., Telex Park, Minneapolis, Minnesota.

SPECIFICATIONS:

Sensitivity—101 decibels above Tenite plastic and bright
.000204 dynes per sq. cm. for 10 nickel construction, with head-

microwatts input band of Z-Nickel steel wire en-
Impedances— 1000 ohms and 64 cased in plascc. Single 3-foot
ohms cord plugs into either receiver.
Construction—Weight: 1.6 oz. Sealed, rustproof diaphragms.

Special Cord with built in mintatuve Volume Contr-{ also available

ELECTRO-ACQUSTIC DIVISION

TELEX PARK
Minncapolis;

TELEX, Telex Park, Minneapolis, Minnescta

*TRADEMARK

Manufacturers of Telex Monoset* & Telex Pillow Speaker o Telex Precision Hearing Aids

www americanradiohistorv com
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ALL THIS?

...in the IMPROVED

Care

CARDIOID DYNAMIC
MICROPHONE

It Means: Better Performance!
Finer Quality! Greater Value!

Recessed Impedance Selector
Dual-Type External Shock Mount
Non-metallic Acoustalloy Diaphragm
Built-in Cannon XL-3 Connector
E.V Mechanophase* Cardioid

High Output Level
—50 db, Model 731 —53 db, Model 726

Smooth Wide Range Response
30—12,000 cps. Model 731
40— 10,000 cps, Model 726

Enclosed Magnetic Assembly
With or Without “*On-Of"" Switch
Wider Stand Mounting Stud
Highest Purity Cast Case
Satin Chromium Finish

%

Mode! 731. Broadcast Cardyne II
List Price. . ... ...........%$80.00

Model 726. Cardyne I. With MC-3
connector and without external
shock mount. List Price. .$59.50

Try the Cardyne now! Send for Bulletin No.139

ELECTRO-VOICE, INC., BUCHANAN, MICH.
Export: 13 East 40th §t., New York 16, U.S.A.
Cables: Arlab

NO FINER CHOICE THAN

o
cs

*Patent Pend.
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Communications
Components

Antenna Rotator

Selection of Lhe exact point on the com-
pass for optimum TV-FA reception is pro-
vided by an electric antenna rotator designed

1o rotate the beam antenna in FM, television
and other high frequency racdio applications.
Rotator mechanism is an electrically driven
rotating hollow shaft into which the antenna

center post is clamped. Crear train whieh
drives shaft is motivated by an intermittent
dury, reversible. capacitor type motor. An-

tenna with the Tenna-Rotor attached will ro-
tate clockwise or counter-clockwise through
365° at approximately t rpm. Control box
plugs into 110-volt, 60 cycle line and is con-
nected by a 4-conductor cable to the rolator
—-Alliance Mfg. Co.. Alliance, Ohio.

Conical Antenna

Driven elements on the {X-TV conical an-
tenna are shaped to present a V' to the in-
coming wave, preventing a change in the re-
ceiving lobe as the frequency increasesz., The
reflectors have a [ront to back ratio of better
than 4 to 1 on all frequencies. XNominal cen-
ter impedance is 150 ohms which is pre-
vented from varying by Lhe conical elements.
When stations are within a 5 to 15 degree
sector (dependin n distance from the trans-
mitler) 7, used for maximum ef-
ficieney al low frequencies. becomes a much
more efficient antenna than a separate half-
wave dipole and reflector could be at the high
frequencies. This antenna s  stacked to
present a ¥ wave spacing on channel 2 which
increases to full wave length spacing on
channel 13; the angle ot inception is lowered
tremendously and high angle response lobes
directly above and Dbelow the antenna are
eliminated.—Telrex, Inc., 26 Neptune Migh-
way, Asbury Park, N. J.

FM Broadcast Transmitter
Designed for schools, universities, and other
non-commercial educational institutions,
model 706 10-watt FM breoadcast transmitter
has a maximum coverage of approximately 5
miles. The Serraseid Modulator is used and

the entire transmitter utilizes only 18 standard
tubes. Cabinet is made of aluminum and meas-

ures 39 x 29 x 14% in. AMaximum dlstortion
is less than %% from 50 to 15,000 cycles at
100 modulation, facilitaiing perfect reception
on any conventional FM receiver in the 88
to 108 MC band.—Radio ¥ngineering XYa-
boratories. 35-34 36th St., Long Island City,
New York.
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TV Antenna

A strong signal piciiup s facilitated by the
stacked array arrangement of the TV S-§
ceievision receiving antenna. ‘The two an-
tennas have Leen staclked one above the other
with correet l-wave spacing, still permit-
ting complete adjustability for orlentatlon.
Pre-assembly of ecomponent parts saves in-
stallation time and expense.—Ward Products,
Ine., 1523 kK, 45th St.. Cleveland 3. Ohio.

FM Transmitier-Receiver

High selectivity is a Feature of a new
single-unit FM transmitler-receiver, designed
for the 132-162 MC band.  Transmitter (ES-

1-B) has a carrier fresquency stabillty from
—=30° . to 4+ 60° C. ofF Dbetter than =.0029%,
using a temperature-controlled crystal.  Re-
ceiver geleetivity is 60 K. 30 db down for an
adjacent channel and 120 K, better than 3
db down, for an alternate channel. Metering
jacks and adjusiments for squelch and re-
celver volume are located on the instrument’'s
front end. Unit measures 8 x 8 x 26 in. and
weighs 46 1bs.—General Flectrie, Transmitter
Div., Syracuse, N, Y.

Firemen’s Receiver

A special receiver has been developed which
will operate in the 152-162 me band to provide
the means for =alarting reserve or volunteer
firemen. Tied in with the regular fire depart-
ment radio system, the unit remains on silent
standby 24 hours a day. When a message s
transmitted, the receiver turns on and the
message is heard. At the eonclusion of the
alarm, squelch noise is heard continuously
until the recetver is turned off manually. The
dispateher at the central control point miay
activate all recaivers simultaneously or eall
any single receiver. The homs receiver unit
utilizes & 17-in. wire antenna installed on the
roof and operates on ac.—Motorola, Inc., 4545
Augusta Blvd., (ﬂmlcugn. 1.

TV-FM Anienna

Horizontal directivity pattern of the 710
Di-I'an ®droadband receiving antenna (broad-
side te the major axis nf the antenna) is a

figure eight on the eniire FM band and on
television channels 2 to 6. In high frequency
television channels, the forward gain is de-
creased somewhat and the angle of accept-
ance is enlarged. It maintains a 300-chm
standard impedance over the television spec-
trum and shows little mis-mateh loss over a
wide range of frequencies. The fan elements
arve supported by glazed steatite insulators.—
Andrew Corp., 421 Seventh Ave., New York
I, N. X.

TELE-TECH * February. 1949

S

Use Kester Solder for fast,
efficient soldering on all TV receivers

Kester Cored
Solder-1%in the
Television Field

In the television and radio fields, where good work
is important and economy in present high labor
costs is essential, Kester Solders of the Rosin-Core
type fit right into the picture. Made to the highest
standards possible, Kester Flux-Core Solders have
always been and still are the standard in the industry.

Write for new 28-page manval, “SOLDER and Soldering Technigue”

Free technical manual featuring «
complete analysis of the applica-
tion and properties of soft solder

alloys and soldering fluxes.

KESTER SOLDER COMPANY
4210 Wrightwood Avenue, Chicago 39, illinois

Factories Also At

Newark, New Jersey * Brantford, Canada
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Neow MECHANICAL
CONSTRUCTION

for

 DAVEN
DECADES

— SPECIAL FEATURES —

SWITCH: Patented knee-action switch for high contact pressure and low,
uniform, contact resistance.

VIBRATION PRQOF-CONSTRUGTION: Will withstand the Signal Corps Vibra-
tion tests.

CONTACT RESISTANGE: .002 ohm. Will remain within .0003 ohm throughout
the life of the unit.

TYPE OF WINDING:
1, 10, 100 ohm steps—Ayrton-Perry wound.
0.1 ohm steps—bifilar wound.
1,000 and 10,000 ohm steps—unifilar wound.

TYPE OF WIRE: All units up to 10,000 ohms are wound with manganin.
Yolues over 10,000 chms are wound with nichrome alloy,

TEMPERATURE COEFFICIENT: All resistors have a temperature coefficient of
less than =.002% per degree C, at room temperature.

FREQUENGCY CHARACTERISTICS:

0.1, 1, 10, and 100 ohm steps—flat to 1 MC..
1,000 ohm steps—flat to 50 KC.

10,000 and 100,000 ohm steps—flat over the
cudio range.

This new construction is supplied
on individual decade units and in
decade resistance boxes.

Visit Daven exhibit at the
1.R.E. Convention Booth 94-B and 95
Write for descriptive literature
Dept, TE- 15

191 CENTRAL AVENUE

HNEWARK 4, NEW JERSEY
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Parts for Designers

Matching Transformer

An RF transformer and a speclally-designed
polyiron core, mounted in a small aluminum
container are the basic componenis of a new
broad band impedance matching transformer

for use at frequencies between 50 and 223
MC. A standard miniature connector is
mounted at one end for connection to T2
ohm nnbalanced coaxial line and a 6-in. piece
of 300 ohm balanced line is connected to the
transformer through the side of the con-
tainer.——Workshop Associates, Inc., 66 Need-
ham St., Newton Highlands, Mass.

High Veltage Resistor

Capable of withstanding voltage surges up
to 6,000 volts, the new BTAV resistor is a
variation of the Advanced BT with features
that enable it to operate continuously at much

higher voltages than the maximum rated
voltage of the standard BT resistor. The in-
ternal part of the lead wires is short, leaving
a wide air gap between Lhe lead ends. This
reduces power handling c¢apacity somewhat
below that of the standard unit, but permits
it to operate continuously at potentials up to
3,000 volts.—International Resistance Co., 401
North Broad St., Philadelphin 8, Pa.

DC-AC Chopper

Type 222 d¢-ac chopper is a singlé-pole.
double-throw electro-mechanieal chopper,
rectifier or sguare-wave generator. Because
it operates well below the point of mechanical
resenance, uniform performance is obtained
over the enlire range of 10 to 500 cps. When
used as a chopper, it will convert pure dec
into pulsating de or ac so that the output of
thermocouples, strain gages or other low-
Jevel de sources may be amplified by means
of an ac rather than a de amplifier.—Stevens-
Arnold, Ine.. 22 Elkins &t., Sonth Boston 27,
Mass.

Crystal Selector

Instant selection of ten frequencies is pro-
vided by the new Johnson crystal selector
with no danger of getting out of thsz band,

Temoving excitation, swltching off plate cur-
rent, or detuning transmitter stages. Unit
accommodates all crystals with 3¥%-in. spac-
ing. A special bracket permits vertical or
horizontal mounting of crystals.—E. F. John-
son Co., Waseca, Minn.
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Coaxial Connecior

Unique design feature of the type 874
ccaxial connectors is that identical units can
plug smoothly into each other without any

intermediate elements, and the complicaticn
of male and female assemblies is completely
avoided. A strong, friction grip is made by
the munitiple, spring-loaded contacts, Inner
and outer conductors are similar in principle;
each is essentially a tube with 4 longitudinal
slots in the end and with 2 opposite quadrants
displaced inward. To make a joint, 2 con-
necters are plugged together so that the un-
displaced guadrants of one connector overlap
the displaced quadrants of the other. Ths
characteristic impedance is 50 ohms through-
out the connector and sianding-wave ratio is
less than 0.3 DB at ali frequencies below
4500 MC.—General Radio Co., 293 Massuchu-
setts Ave., Cambridge 38, Mass.

Coaxial Relays

Though only 2-15/16 in. long. the new Ad-
vance relays have been designed to maintain
a VIWHR from 1.04:1.00 at 80 MC to 1.40:1.00
at 300 MC, with a maximum rating of 250

|
|
|
i
i

watts. Terminal positiens on the relays ecan
be varied to meet special tequirements and
they may be obtained with N type con-
nectors and DPDT auxiliary contacts. They
are built for applications where 50 ohm RG
cable is used.—Advance Electric & Relay Co.,
1260 West Second St., Los Angeles 26, Calif.

Transformer Core Structure

A watt-loss 259% less than for an equivalent
sheared or laminated core is claimed for the
new Elcor wound transformer core structure,
Rteduction in watt-logs is credlited to atmos-

phere-controlled annealing and to orientation
or preference which the magnetlc flux has
for the direction of rolling offected in manu-
facturing. The single cut in the core struc-
ture saves assembly time and pormits use of
any manufacturer's coil. It is partleularly
adaptable to specially built transformers
where limited production does not warrant
the cost of dles to produce the small lot
stampings.—Elcor, Inec., 4525 N. 124th St.,
Butler, Wis,

TELE-TECH ¢ February. 1949

“This National Vulcanized
Fibre Part

solved our problem*—

assured us a
product which
performed

perfectly.”

*Required:

A material light in weight, resistant to wear, with good dielectric sirength.
ready machinability. National Vulcanized Fibre with oll these yualities.
plus—cas the perfect answer.

In your development of efficient, economical
products, it pays to investigate

s

A tough, horn-like material with high dielec-

NATIONAL tric and mechanical strength. Excellent mna-

[ ,

gVULOANIZED © chinability and forming qualities, great resist-
[ . . . -
EFI B RE ance to wear and abrasion, long life, light
B .- <o wedshit Sheets, Rods, Tubes, Special Shapes.
P . . . About one-half the weight of aluminun.
i rerm i Possenses an unusval combination of proper-
I . . -

v HENOLITEG ties—a good clectrical insulator, great me-
y < . ) - . .

: — * chanical strength, high resislance (o mwisture:
| Niaminated PLASTIC . neth, MER T .
B - C . ready machinability. Sheels, Rods, Tubes.

Special Shapes.

The first fizh paper developed for electrical

PEERLBSS in.‘s'ul.'dlinn. Strong, smooth, flexible, with ex-

=L

INSULMION cellent forming qualities. lligh dielectric

strength. Sheets, Rolls, Coils.

To help you svive vour specifie development problem— National
Research and Iingineering Service uvailable without obligation.

"NATIONAL VULCANIZED -FIBRE CO.
R CWILMINGTON  DELAWARE - S ;
© Offices in Principal Cifies ~ . s

- PP [, B 3
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I LY ELTEREL ]

U-H-F EQUIPMENT

DEVELOPED ¢ DESIGNED o PRODUCED

We are prepared to assist you with any phase of U.H.F.
work from idea to finished product. .. either in the
development of new products or the improvement of
old products. Precision work and low unit cost are
based on specialized U.H.F. fechnique and production
methods acquired by years of practical expenence.

Sawoio Loboralories
MARIO ENGINELRS AND MANUFACTUARLAS
Specialists in the Development and Manufacture of UHF Equipme

MORGANVILLE, N. L
EISLER
SPECIALIZES IN EQUIPMENT FOR THE COMPLETE MANUFACTURE OF

INCANDESCENT AND
FLUORESCENT
LAMPS,
LUMINOUS NEON,
RADIO, X-RAY,
TELEVISION, AND
ELECTRONIC TUBES
OF ALL TYPES

SPOTWELDERS
.| SVZES FROM V4 TO 250 KVA
- BUTT, GUN, ARC

" APAEE FELD TR

2 it
STTEE M TR-LiS

TRANSFORMERS FOR EVERY
SERVICE FROM 14 TO 250 KVA
Spot and But Welding. SPECIAL TRANSFORMERS FOR
BOMBARDER Ask for Our Catalog ELECTRONIC DEVICES

EISLER ENGINEERING CO.. INC., 778 So. 13th 5+, NEWARK 3, N.J.

ELECTRONIC CONTROL HANDBOOK

By Ralph R. Batcher and William E. Moulic
Here are all the essential dota necessary to determine the worth of an electronic
control device; o dependoble guide toward your taking advantoge of the cost-cutting,
production-speeding, quality-cantrol passibilities of electronic devices. Gives you facts
to intelligently bolance the advantages of electronics against mechanical and other
methods of control. Easily understood without advanced knowledge of electranics,
Section |, Bosic Elements of Contrel; Section 1, Canversion Elements; Section LI, Electronic
Modificotion Circuits; Section 1V, Activatian Elements; Section V, Control Applications.
350 Pages * Hundreds of llustrations * $4.50

Bound in limp leatherette cover, opens conveniently flat. 6x9 inches.

CALDWELL CLEMENTS, INC.
480-C lexingion Ave., New York 17, N.
Send book. If nol sotisfied, will refurn within five doys. Otherwise will remit payment.
34.50

WELDERS
Large or Small Contraci

36 HEAD RADIO TUBE EXHAUST-
ING MACHINE WITH

EI.EA?TRONIC CONTROL HANDBOOK

COMPANY NAME
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Sound Equipment

Tape Recorder

The samme high fidelity performance for-

merly thought possible only at a tape speed
has been achieved at

of 30 in. per second

15 in. per second tape speed in this unew
recorder. Recording time has been doubled
for any specific amount of tape and operat-
ing speed has been cut in half. thus improv-
ing starting, spotting. stopping and editing
operations. Tests have shown better than a
60 db signal-te-nojse ratio with a maximum
total harmonic distortion of two per c¢ent,
A, specially-designed synehronous motor drive
provides an overall time accuracy of betier
than % second in 30 minutes’ playing time.—

Yairchild Recording Equipment Corp 88-06
Van Wyck Blvd., Jamaica 1, N, Y.
Audio Amplifier

A high-fidelity, medium power, all iriode

amplifier, the model AA-20, js recorminended
as a companion unit to the recently-released
RJ-20 FM-AM tuner. All triode voltage gain

and power stages have a response within 1
DO fromy 10 to 17,000 cycles with iess than
114 % harmonic distortion at 14 of the rated
15 watts ontput. Hum level is §5 DB below
maximnm rated output. Push-pull input and
output transformers are used and voice coils
from 1.2 to 30 ohms can be matched by tap
aselection. The output stage consists of push-
pull 6B4B's driven by two triode sections of
a B68N7 in cascade With separate bilas rec-
tifier. —DBrowning Laboratories, Inc., 750 Main
St., Winchester, Mass,

Magnetic Tape Recording Head
Featuring high output, maximum frequency
response, extremely low hum level, eompact-
ness, and efficient performance with all avail-
able quarter-inch tapes, model TD-704 mag-

used for
rocording and playback. It glves optimum re-

netic tape recording head may be
sults with a traclk .200 in.
with a eoercive force of
speed of T% in,

wide. Using tape
300 oersteds at a
per second, the operating

hiasg level at 40 kc is 1.7 milliamps. and the
audio signal current for standard recording
level is 0.15 milliamps TImpedance at 1000

cps is 1000 ohms.—Indlana Steel Products Co.,
Dept. A26, 6 N. Michigan, ‘Chicago 2, Xl.
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P_ermanent i"agnet Speaker Amplifier Lo consitant power output specified by the

Permanen[—magnq txpe speakers (30§80 The “‘transieut peak” cireuit. a new de- manufacturer. Intermodulation and harmonic
and 40882) are ugeful in applications which velopment on the latest model of the DBrook distortion are negligible and frequency re-
require Righ  sensitivity  at medium  power Le-watt amplifier, permits the amplifier to sponse s wirtually flat from 20 to 20,000
cyveles, Within the range of its power rating,
the new model 124 series equals the perform-
ance of Brook 30-watt models in averv
respect.—Brook Electronics, Inec., 34 DeHart
Place, Elizabeth 2. N. J,

Tape Noise Eraser

AJl signals and background noise may be
eliminated from entlire reels of magnetic tape
in a few scconds by Lthe Goodell Magnetic
Nolseraser. The jostrument consisls of a care-
fully engineered-tuned magnetlic cirecuit which
provides optimum erasing fAlux densities, Qil-
filled paper capacitors and coils wound with
varnisb and glass insulated wire are used.

lrandle power peaks considerably higher than Power supply requirements are 110 fo 120
T8 Ten-walt Jrating. At the same (ime. it volts, 60 c¢yeles ac.~—Minnesotn Flectronics
holds Qistortion within the limits applying Corp., 6th and Miunesota Sts., St. Paul 1, Minn.

|
levels, Tach speaker will handle 6 watts of \‘
audio power; they differ only in size of mag- |
net  employed. Both have a4  one-piece
stamped, steel frame and are rust-resistant
and dust proof. Coneg, voice coils, and sus-
pensions  are moistur esistant. The mag-
net clamping spring holds the Alnico V mag-
net accurately in place without use of cernent.
—Radio Corporation of America, Tube Dept.,
Harrison. N. J.

Rotary Converter

Wherever dc to ac conversion is necessary
for the operation of wire and lape recorders.
the Carter Super Converter will deliver a

pure ac output thar reguires no filtering. 1t
is the smallest and lightest of any con-
verter now in use. This equipment which
has been specifically designed for rscorders |
and sound projectors  has power factor
matched to the load to assure proper play-
lhack.-—Carter Motor Co.. 2644 N, Muaplewood ‘
Ave,, Chicago, IIL

The extra service you get from Vitcohm
Resistors is due in great measure to the
exclusive vitreous enamel coating de-
veloped and produced in the WARD
LEONARD laboratories. This Vitreous
enamel forms a perfect bond with the
core, the wire and the terminals . . .
quickly conducts away generated heat
. . . insulates and protects the winding.
It is the ideal armor against mechanical
and electrica! breakdown. Vitrohm Re-
sistors are available in a wide range of
types and sizes for every need from your
WARD LEONARD Distributor.

Radio & Electronic Distributor Division

WARD LEONARD ELECTRIC CO.
53-T West Juckson Blvd., Chitngo 4, 11l US.A,

Radial Projection Speaker

Sound can be distributed over a complete
circular area by the VR-I41 &T-789 Hypex
projector, & new speaker with a specially
designed  flare which provides greatly im-

SEND FOR CATALOG D-130
Gives quick, helpful data and
information on the many stock
types and sizves. Also includes
Radio Amatenr Relays.

. : ¥ if - 3 F] & . I ™ .-
proved Aacoustical performance, particularly g - 32 ]
at the lower frequencies. Developed acoustie | d«d&d -d w
vath length is 34 in. and usua!l frequency re-
sponse ranges from 140 to 6000 cps.  Voice

coil impedance is 16 ohins. Power rating is F
25 watts maximum speech and music signal
mput. Fhe driver unit. an integrul part of the |

assembly, has a phenolic diaphragm and
Alnico V magnet and is completely enclosed ~RELAYS « RESISTORS « RHEOSTATS
¥et can bLe removed and replaced if ever
necessary.—dJensen Mfg. Co., 6601 South Ia-
ramie Ave., Chicage 39, Tl
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TV Picture Menitor

The full light output from the 20-in. picture
tube of model 2116 large-screen picture moni-
tor is such that Drilliant; lmages can be en-

/;m:%;gf/ |ndust_r'la|

iR

o

“Electronic Equipment

BUILT FOR A PROMINENT
TELEVISION MANUFACTURER
: AGING RACK

festing of 25 power supplies for projection

For simultoneous
television system.
Permits checking of B4 drain ond output KV of each 27
KV power supply from a central switchboard.

Contains reguloted power supply of )
the following specifications: ' :

Less than 142% output volloge change
with load voriations from 0-1.5 amperes.

Voltoge adjustoble from 250 to 4.50.

Avutomatic interlocks for storting ot low

R Y

voltage. so—
Overvoltage trip interlocks. -
. joyed in tully lighted rooms, DuMont de-
Many other safety ond convenience flection system provides better-than-usual fo-
feotures. cus and results in approximately a 450 line
- resolution. Unit operates from a composite

signal on a T5-ohm line with a level between
0.5 and 2.5 peak-to-peak voltape —Allen B,
DuMont Laboratories, Inc., 2 Maln Arve., Pas-
saic, N. J.

BETA
Whether you need o single unit for production purposes or several hundred as part of o
finished product — BETA CAN BULLD IT!

BET A also manufactures a siandard line of Kiloveltmeters, Electronic Microanimeters, Poriable
0-30 KV Power Supplies and custombuilt High Veoltage Power Supplies up to 200 KV
Field Engineers throughout the country are at your service to discuss our products mere
thoroughly with you.

is equipped to engmeer and build specialized electronic equipment of all types.

! TV Tripod Deolly

A new portable triped dolly (Type MI-
26042) may be locked to the base of a field-
type televislon camera tripod, facilitating

SEND FOR DESCRIPTIVE LTERATURE — DEPT. T |

BETA

ELECTRONICS CO.

1762 Third Ave., New York 29, N. Y.

FACTORY ASSEMBLED
ALIGNED -— TESTED
DUPLICATOR CHASSIS |
#TD-150

107 12 15 movement of the unit during location piekuyn.
; or It is sturdy, compact, chrome-finished and
can be locked in position with spring-loaded
stop-feet. For convenience in transporting,
the dolly folds into an 8 x 14 x 29 in. pack-
age.—RCA Vietor Div., Radio Corporation of
America, Camden, N, J.

TELEVISION CHASSIS
FT02 107, 127 or 157

| Automatic Exhaust Machine

A 36-head automatic exhaust machine able
to evacuate all types of bulbs up to 53% in.
in diameter has been specially designad for

Muliiply your television sales with this 11
tube duplicator chassis for multiple installa-
tions. Complete with plug-in adapter and ex-
tension cables. Made to operate off any type

A relevision receiver vou will be proud 1o feature
under your private [abel. Adaptable for use with
all sizes of electro-magnetic cathode ray tubes.
All 12 channels . . ., complete FM audio circuit

. 22 tubes . . . magnetic focus and deflection of master set. Magnetic deflection . . . syn-
. 300 Ohm input impedance . . . sync guide chro-leck circuits . , . 4x6 PM speaker o
. magic eye , . . plug-in 6” PM speaker . . . CR wbe support. Suitable for 10”, 12" or

all tubes mounted in sockets. 15" tubes.

NET $164.40 MNET $104.40
LIMITED QUANTITY OF 12 AND 15 INCH C. R. TUBES AVAILABLE AT COST.

ENGINEERS-TECHNICIANS—Open new markets for yourself wlth these top quality television
chassis. These units, aligned and tested, are the answer to many problems Iin manufscturing
and station operatlon

OHASSIS—For easier, faster production with little or no testing, private label brands; custom
building; experlmental work; sludio or station receivers; personal sets, etc.
DUPLICATORS—For offices; clubs, hospitals; meeting rooms; dual or remote monttor sets, ete.

The machine s
1720 rpm electric motor
with variable speed pullev. Mounted on a
ateel table structure, the turret is indsxed
by a large barrel-camn driving mechanism and
carries a water-cooled circular manifold
equipped with 26 compression chucks. The
electrically-heailed high-temperature oven Is
supplied wlth automatic bulb entry and exit
doors which open and clese simultaneously at
each indexing. From 3530 to 600 units can be
processed every hour by the machine, dee
pending upon the size of the bulbs.—Eisler

exhausting carbon lamps.

powered by a % hp,

"OUT OF THE CARTON INTO THE CABINET"

All prices F.O.B. New Yotk {less CR tube). 10%
deposit required with order for all C.O.D. ship-
ments, Orders marked “"RUSH” will be shipped
viz air freight . . . all others sent express collect.
Approximately one week delivery.

~ TELEVISION UTILITIES
" CORPORATION

N. Y.

‘1261 Broadway, Mew York 1,
MUrray Hill 4-2532-3

. Engineering Co., Ine., 7530 South 13th St.
Discount of 5% on Orders of 5 or More N:ﬁva.r‘i: 3“ N. g fe 120 Son
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< PERSONNEL

Frank Lester has assumed the post
of chief engineer of the Insuline Cor-
poration of America. Prior to joining
insuline, he was chief engineer for
Electronic Corp. of America and Radio
Wire & Television Inc.

Robert M. Hanson has been named
chief engineer of the Audio Develop-
ment Company, Minneapolis, Minn. He
comes from the Thordarson Electric
Co., Chicago.

Paul Heteny has been appointed con-
sulting engineer for the Aerovox Cor-
poration, New Bedford, Mass.

John N. Fricker has become director
of engineering services of Airborne
Instruments Laboratory, Mineola, N. Y.
Robert B. Beetham has been elevated
to post of executive assistant to the
vice president in charge of research
and engineering.

Dr. W, W. Wetzel, former assistant
director of central research laborato-
ries, Minnesota Mining & Manufactur-
ing Co., St. Paul, Minn., has been ap-
pointed technical director for the re-
cording tape unit. Assistant research
director will be Dr. Lew W. Cornell,
Melvin €. Hegdal has been promoted
from products superviser to the post of
operations manager inn the production
of sound tape,

Robert Bigwoed has been appointed !

facilities engineer of the DuMont tele~
vision network. His chief responsibili-
ties will be planning, design and instal-
lation supervision of all network facili-
ties, including studics and transmitting
planis.

Two Motorola appointments have
been announced: Walter H. Stellner,
vice pregident of merchandising; and
Elmer H. Wavering, vice president of
product design. Mr. Stellner was for-
merly vice president in charge of home
radio and television set design and Mr.
Wavering was vice president in charge
of automotive product design.

Commaodore Jennings B. Dow, USN
{Ret.) has been elected executive vice
president of Hazeltine Electronics Cor-
poration. He specialized in electronic
engineering during his years in the U.
S. Navy, and in the war served as Chief
of the Electronics Section of the Bu-
reau of Ships in Washington, I3, C.

Charles E. Rynd has resigned as vice~
president of the American Broadcasting
Company, to become bpresident and
general manager of Audic and Video
Products Corporation, 881 Fifth Ave-
nue, New York, which specializes in the
sale of technical equipment for broad-
casting and television stations. One of
the principal products represented is
the Ampex magnetic tape recorder, for
which Audio-Video has exclusive rights
East of the Rocky Mountains.

TELE-TECH + February, 1949

PARAMOUNT PAPER TUBES

Another Prominent Manufacturer
Relies on Paramount Quality

® This is typical of the wide use of PARAMOUNT
paper tubes by leading manufacturers of electrical,
radio and elecironic products. Wich over 15 years
of specialized experience, PARAMOUNT can pro-
duce exacily the shape and size tubes you need for
coil forms or other uses. Square, rectangular, or
round. Hi-Dielectric, Hi-Srrength. Kralt, Fish Paper,
Red Rope, or any combination, wound on auto-
matic machines. Tolerances plus or minus .002".
Made to your specifications or engineered for yow.

SEND FOR
ARBOR LIST OF
OVER 1000 SIZES

Lists great variety af
stack arbars. Includes

many odd sizes.Wrile
for Arbor List today.

Instde Perimeters
from .5927 o 19.0"

PARAMOUNT PAPER TUBE CORP.

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

i

H

The 160-A Q-Mefer is unexceiled for Iuboruléry and
develepment applications, having received world wide

recagnition as the outstanding insirument for measuyring
Q, inductance, and capacitance of radio frequencies.

Frequency Range: 50 ke, to 75 me. (8 ranges) :
QMeasurement Range: 2040 250 (2010 625wi|h‘mu|ﬁplier)

Range of Main Q Capacitor; 30-450 mmf.
Range of Vernier @ Capacitor: +3 mmf., zaro,‘f—‘ﬂ mmf.

e

For further spacifications and descriptive
defails, write for Catalog F.

. BOONTON “RADIO

BOONTON-H- U sa-\ el
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LETTERS . . .

Some Television Essentials

Editors Tele-Tech:

The recent holding up of further ac-
tion on television permits shows an
unusual degree of fearlessness on the
part of the Federal Communications
Commission. For an administration to
be capable of admitting the possibility
of an error in judgment is a manifesta-
tion of a rare guality that gives great
confidence in the present organiza-
tion.

In a note of this kind I should no
doubt use broad, ‘general terms that I
could construe later in many different
ways, but since my neck is still un-
severed after having been put out a
number of times, I will put it out again
with the following prediction:

1. The Commission wil| be able to give a green
(cnmrnwar:iul) light to VHF television operctors in o
relatively short time, and the rush for permits will
be in full swing shortly ofter the Commission acts.

2. It will be possible to praduce an economic serv-
ice in the UHF bond and in the higher part of the
VHF band which will be at least ecunl to and
probably better thon in the lower VHF band.,

3. The polycasting system, « system now under
study, may well prove the means of achieving
this result.

4. Equipment will be available in o short time after
the F.C.C. shows that ¢ market is available in UHF.

I would like and hope to see the
Commission in this television alloca-
tion follow a course radically different
from that in other broadcast bands by
applying at least part, but preferably
all the following principles:

1. That the American systems engineer be given

freedom to use his skill and imaginotion, telling
him what performance is required as to service
and interference, but not how to achieve it.

2. That rules be based on reliable experimental
results to include the effects of a variety of atmos-
pheric conditions, of hills, of buildings, reception in
aparfment houses, ete.

3. Thot geographic and market areas be not defined
in millivolt per meter contours, leaving it to the
engineer to fit his millivelts per meter to an area
and nof vice versa.

4. Thal laws of nature and propagation be accepted
os fundomentol without compromise. We should
adept ourselves to them and never them 1o us.
And in this connection, that tabus be placed on all
industriaf, legal and odministrative wishful
thinking.

5. Thot “experimentation with new systems be
stimulated by giving their sponsors specia| con-
sideration and privileges and by simplifying the
process of obfaining permits te try them out,

Raymond M. Wilmoite
Consulting Engineer.
1469 Church St, NW.,
Washington 5, D. C.

Designing TV Sets
for Easier Servicing

Editors Tele-Tech:

In your editorial of October, 1948,
under the heading of ‘“Time For New
Methods,” I notice your remarks on
construection and assembly methods of
AM, FM or television receivers.

We at Magnavox are very much in
accord with your thinking and I be-
lieve we have attempted in our tele-
vision receivers to provide for ease of
service to a greater degree than usual.
The Magnaxox television receiver
chassis is cleaner in construction and
wiring than is normally found for
mass - produced television receivers.
We use cabling instead of point-to-
point wiring, which is somewhat more
expensive, but we do find the assembly

problem on our lines easier, and our
trouble-shooters tell us that our cir-
cuits are very much better to trace,

Most components which might be
subject to failure in the field are as-
sembled to the chassis with screws,
lock-washers and nuts, rather than the
cheaper form of riveting. Our field
service people feel that this is a definite
advantage. We pay particular attention
to our sockets, and where possible we
use the moulded-type unit which is
easier to repair, since the defective
tube contact can be removed and re-
placed without the need of removing
the complete tube socket.

In our smaller table models it is only
necessary to tilt the cabinet on its side,
remove four screws which hold the
bottom panel in place and the service
engineer can readily gain access to all
of the wiring under the chassis. To
gain access to the high voltage com-
ponents located within the protective
chamber, it is only necessary to re-
move two self-tapping screws and the
back cover of the high voltage com-
partment slips off. When this cover
is removed an ingenious interlock ar-
rangement removes the power from
the chassis and thus protects the serv-
ice operator from undue shock hazard.

I believe we have gone a long way
at Magnavox to help the field service
engineer and judging from the com-
ments we have had from our service
organizations, it would appear we are
justified in whatever additional ex-
pense has been entailed in providing
these advantages.

Antony Wright
Chief Television Engineer
Magnavoxr Co.

Fort Wayne, Ind.

MAXIMUM DEPENDABILITY

PRECISION
PAPER TUBES

formance, Precision Paper

PAPER TUBES

stacking. Ask for samples.

2057 W. Charleston St.
Plant No. 2 at 79 Chapel St., Hartford, Conn. (

wn- THEY ALL REQUIRE

Round, Square, Rectangular

For the round-up of coil bugioess,
ot the assurance of perfect coil per-
Tubes
provide dependability where it be-
gins—in coil bases. Fabricated of
finest Kraft, Fish Paper, Celluiose Acetate or com-
binations, any length, 1D or OD to your specifications.
Spirally wound, with heavy heai-treated compression |
for greatest strength, and lowest moisture absorption, i
efficienit insulation. Send for samples and estimate. |
any guantity. Ask for new expanded Mendrel List.

"PRECISION DI-FORMED ‘

Now available at no extra cost! De-
crease side bow. Permit automatic

Also Mfrs. of Precision Bobbins,
Dust Caps and Thread Protectors.

Chicago 47, lll. |

Quality Iron Cores

| - RAD-A-COR -

For Audio and A.M. Frequencys

— TEL-A-COR -

[ For FM — TV Frequencys

TOPS IN QUALITY

Over 12 Years Experience
Finest of Materials

IMMEDIATE DELIVERY

Facilities increased 1009
We invite your inguiries.

- | MAGNETIC CORE CORPORATION

144 Highland Avenue
OSSINING, NEW YORK

ELECTRONIC POWDER METALLURGY

Tel. Ossining-222

Manufacturers of

-
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Compact, crystal-contro
FM transmitter and 11-tulj
sitive receiver. Gives 8 hd

can be made from car bag
v.a.c. The “‘littlefone’” is

one 8" x 8" x 314" case. W
Ibs. Ready for immediate 2|
tion on the 30-44 mc. band
S milecoveragebetween ug
greater coverage when y
fixed station or mobile
Variety of accessories ava

WRITE FOR FULL DETA

AMAZING ;

NEW

%ed §-tube
& ulira-sen-
iirs contin-
uous service between chaliges which

tery or 110
omplete in
>ighs only 9
—éwayopera-
(Gives 2 to
its ormuch
sed with a
equipment.
lable.

(LS TODAY

| 7471 5. LOOMIS BLVD, CHICAGO 36, ILL.

TELE-TECH -«

February. 1948

‘ Selling to Air Force
! (Continued from page 23)

phase of selling to the Air Force
should be addressed to the respec-
tive Procurement Field Office or to
the Commanding General, Air Ma-
teriel Command, Wright-Patterson
Air Force Base, Dayton, Ohio,
marked to the attention of the
proper office or department.

! All of the foregoing Air Force

buving procedure is comparatively
new. A thorough reorganization of
the Procurement Division has
brought about the present ‘‘Stream-
lined Procurement’” program which
closely parallels modern industrial
purchasing methods. The new sys-
tem makes it mueh easier to sell
to the Ailr Force and is proving to
be a decided step forward not only
in efficiency of purchasing but in its
alignment to the constantly chang-
ing requirements for an up-to-the-
minute air defense of the nation.

East Mid-West Coaxial

(Continued from page 20)

tem will not give out a quotable
figure, but it certainly runs to many
millions. This is probably the reason
for the gradual shift to radio relay,
which is cheaper and easier to in-
stall and more flexible in operation.

The coax and the relay links are,
of course, only the connecting me-
dium for the TV networks. The
terminal and intermediate equip-
ments fill large bays and require the
services of many engineers. Cur-
rently, there are about 250 amplifier
units in the television terminals in
telephone buildings along the nets,
and about 540 repeater-amplifiers
strung along the circuits to main-
tain the TV signals at the correct
level. During 1948 alone, 551 plant
employees were given special train-
ing to prepare them for the job of
handling network television pro-
grams.

The engineering of the coaxial
cable dates back to May 23, 1929,

= |
| | when the original Espenschied-Affel

‘ patent application was filed. The

work was carried out by engineers

|

] of the Bell Telephone Laboratories, |
i } the research branch of the parent

j

American Telephone and Telegraph
i Company. The actual responsibility

for the operation of the present neti-

works rests with the Long Lines

Department of the A..T.&T. Co., with
J headquarters at 32 Sixth Avenue,
i New York.

www americanradiohistorv com
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* Clarostat Series MMR bakelite-
insulated metal-clad resistors run
definitely COOLER than any other simi-
m lar types, SIZE FOR SIZE. Or putting it
another way. these strip resistors will
DISSIPATE MORE POWER for the same W
B temperature rise, SIZE FOR SIZE.

il Hundreds of thousands in daily use! @

- B
Resistance values from fraction of ohm B
to 15000 ohms per winding inch. In [l
standard, inverted and vertical mount- |l
ing types. Any number of intermediate i

ll They tell their cwn story!

taps within reason. 5 watts per wind- B
| ®ing inch mounted on metal radiating B
i Bsurlace: 2}: walls in free qir.
n
N | Engineer-
ing Bulle-
tin 109 on
request,
Let us
quote.

CLAROSTAT MFG. CO., Inc

Dover, New Mampshire

CANADIAN MARCONI CO.. Lid:

l In Canada:
! Montreal, P.Q., and branches

I
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OVERALL SYSTEMS PLANNING

(Continued from page 38)

equalizer so that the overall fre-
quency characteristics of the system
are substantially flat for the prevail-
ing average weather and tempera-
ture conditions. However, if the
transmission characteristics of the
line changes, the level of the pilot
increases or decreases accordingly.
This change. which is measure of
departure of the slope and line loss
from the initial prevailing condition.
causes a corresponding variation in
the magnitude of the current applied
to the negative coefficient resistors
in the feedback circuit of the car-
rier amplifier, and in turn these vary
in resistance 1n such a way that an
increased pilot level results in a
decreased carrier amplifier gain and
a less steep Ifrequency characteristic
slope. The net result is that the
overall frequency response charac-
teristic of the line and common re-
celving amplifier is maintained sub-
staniiallv flat, and the circuit net
loss of the channel is kept relatively
constant. A 1 DB change of line at-
tenuation on either side of the av-
erage value for which the system has
been initially lined up causes a
change of only 0.1 DB in the output

level of the receiving carrier am-
plifier.

A meter and an optional alarm are
inserted in the circuit to indicate
transmitting or receiving levels and
give audible indication when the
pilot fails for any reason. In addition
when the line change exceeds 12 DB,
or when the pilot channel fails, a
relay releases and keeps the gain
ot the amplifier 2 DB below normal
level.

Within each repeater there is the
equivalent of two such pilot receiv-
ing units, one for the E-W direction
and the other for the W-E direction.
The remainder of the repeater is
similar to that of the 9-A-1, with
the exception that the transmitting
amplifier has sufficient bandwidth
to amplify three channels.

Short Haul System

The equipments described hereto-
fore were designed for long line
communications, with long lines be-
ing defined as those lines giving
over 18 DB of attenuation at the
carrier frequency. Where the dis-
tances involved do not dictate the

need for such leng line equipment,
the FTR 9-H-1 Short Haul Carrier
Telephone System may be employed.

The equipment consists of three
separate single channel units, each
of which may be operated and in-
stalled collectively or individually
in accordance with the demand. The
three channels operate at different
frequencies, chosen so as to coordi-
nate with other commercial carrier
telephone systems. The first chan-
nel, operating on 4.2 to 10.2 KC.
coordinates with the 9-A-1 or its
equivalent; the second channel, op-
erating on 13.5 to 19.5 KC, coordi-
hates with the 9-F-1 and 9-B-1 or
their equivalents; and the third
channel, operating on 27.4 to 33.4
KC, coordinates with the 9-B-1 or
its equivalent.

There are a number of economies
in design that have been incorporat-
ed in the 9-H-1 equipment due to
the fact that it is used for short
haul. Since the maximum difference
between receiving and transmitting
levels is only 18 DB, a lower-cost
direé¢tional filter can be employed.
On long line equipment, where the
level difference was 36 DB, the di-
rectional filter was required to have
a very sharp cut-off characteristic.
In the 9-A-1, for example, the low

FOR PUBLIC ADDRESS,

RADIO, and kindred fields,
400

PLUGS AND
SOCKETS

: of proven quality!
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BURKE &

Lenses of high resolving power for finer telecasts, In Mounts to fit
R.C.A., G.E., DuMont Cameras. Here are a few of the fine lenses we

85mm F:1.8 Erneman Ernostar
100mm F:3.5 Carl Zeiss Tessar
120mm F:3.5 Erneman Ernastar
165mm F:3.5 Carl Zeiss Tessar
400mm F:5 Schneider Tele-Xenar
! Send this ad for our free lens catalog — we maintain the largest lens

in the world, sh
know any special reguirements.

LENSES

For Image Orthicon Cameras

FROM BURKE & JAMES, INC.

shipments made on a 15-day trial basis. Let us

321 §, Wabash Ave.
Chicago, 1., U.5.A,
Attn; Thomas E. Tell

JAMES, INC.
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Cinch Mfg. Corp.

CHICAGO 18, ILL.
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Irequency portion of the directional
filter had to pass, virtually un-
attenuated. the 3.5 to 5.9 KC band,
but attenuate a 7.5 KC signal more
than 60 DB. due to the 36 DB level
difference.

Also in the 9-H-1, by employing
opposite sidebands of a single car-
rier frequency for the transmitting
and receiving, respectively, the same
oscillator and rectifier bridge can be
used for both modulation and de-
modulation.

Fig. 7 shows a block diagram of
the first channel East Terminal of

the 9-H-1 which is typical of all-

the others. It is obvious that, by
taking full advantage of the lower
levels required, the system can use
considerably fewer components with
no degrading of quality.

The distance over which each
channel can be employed varies in
accordance with its frequency band.
The first channel, being in the lowest
band. has a range of 100 to 150
miles over open wire lines; the sec-
ond channel has a 75 to 100 mile
range: while the third channel
ranges from 50 to 75 miles. Where
a number of towns or centers are
to be served by these carriers, the
distances between towns can be

co-

“NOW

MIDGET

Only 8 inches long . . .

Stronger, neater joints,

This G-E iron combines big-iron performance with
midget-iron economy. The famous Calrod* heater is built
right into its Ironclad-copper tip—giving a rapid heat flow,
delivering a full 25 watts to the work. The Midget solder-
ing iron will do jobs formerly requiring much heavier,
higher wattage irons. Only $5.40, list (without transform.
er). See your local G-E Apparatus Distributor today!

’:’Reg. U.S Pat, OF. -

GENERAL
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25 watts, & volts !

SOLDERING IRON

PIN-POINT PRECISION ® LOW-COST OPERATION

) weighs less than 2 ounces . . .
with 1/8- and 1/4-inch tips! The new G-E Midget
soldering iron really ‘‘goes places’ in those complex,
close-quarter assemblies. Its cool, casy-to-grip handle
and its featherweight make it as simple to use as a
pencil-—permitting pin-point precision. . . giving faster,

ELECTRI

ordinated with the range of the
channel.

In some comrnunications systems
1t 1s desirable to add telegraph fa-
cilities to existing voice channels.
Where a 2700 cycle voice band is
emploved, it is possible, through the
use of the FTR 9-C-1 equipment to
provide a telegraph circuit, without
loss of the speech channel,, for each
existing voice circuil. Thus, if a
three channel system such as the
9-B-1 were used, 4 to 7 telegraph
circuits could be added, 3 to 6 on the
carrier telephone channels and one
on the voice channel.

Speech plus duplex is accom-
plished by removing from the
speech path all frequencies above
2200 cycles and using the 2200 to
2700 cycle band for telegraph trans-
mission. The two telegraph channels,
one for receiving and the other for
transmission, are centered at ap-
proximately 2375 and 2575 cycles.
The FTR 9-C-1 equipment is nor-
mally placed between switchboard
and telephone line and/or carrier,
and contains a filter for removing
the 2200 to 2700 cycles speech fre-
guencies, as well as the oscillator,
modulator and demodulator.

In the discussion thus far the ex-

istence of wire lines has been as-
sumed and the means of increasing
the capacity of these lines consid-
ered. There is also the condition
where lines do not exist or all ex-
isting lines are fully exploited so
that additional transmission facili-
ties must be provided.

Microwave radio links offer the
advantages of being able to easily
span difficult terrain such as pre-
sented by rivers and mountains, sim-
plifyv maintenance and repair since
all equipment is confined to two
known locations, provide virtually
1004 reliability under all adverse
weather conditions (when switch-
over units are used), and are capable
of wide modulation bands making
them suitable for transmitting a
large number of channels simulta-
neously. Their major disadvantage
lies in that their range is limited
to “line of sight” distances without
repeaters, and the need for a source
of power at each terminal.

Radio links, in their application
to wire transmission, fall into two
general categories, namely

(1) As pari of long line telephone
systems, in which the link is used
only to span difficult terrain.

(Please turn to next page)

Interested in
help improve

applications a

TECHNICAL
PLASTIES

C

- B7a-16T
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pLASTICS
CATALOG

on techaical plastics thatis full of useful information
you won’t want to miss.

It gives pertinent data on grades, sizes, properties,

reference for planning with plastics.

]!
ll Nume/

new ideas or suggestions thar may
your product? Here's a new booklet

nd forms of Synthane, Acts as a handy

Write for your copy today!

PR i
s . S ]

i e e Y
HANE CORPOR
NE SYNILLNM Road, Qaks, Penna. e
Please send me @ copy of the comple

Synthane catatog-

Nome of Company

Title
Address
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OVERALL SYSTEMS PLANNING

(Continued from preceding page)

(2) As point-to-point links initi-
ating and terminating directly in
telephone instruments and switch-
boards, or other subordinate tele-
phone equipment such as a carrier
system. This is illustrated in Fig. 9.

In either of these systems radio
links can be integrated with any of
the aforementioned *carrier systems.
However, two important radio link
characteristics should be considered
in its application with carrier tele-
phone. One is that the link comprises
a circuit of zero attenuation loss —
the input level is equal to the output
level — and secondly the link is
equivalent to an ideal four wire sys-
tem, that is, the receiving path is
completely independent of the
transmitting path.

Where the radio link is part of
an overall wire system, the type of
carrier used will be dictated mainly
by the requirements of the wire por-
tion of the system. However, where
there is an option, such as in point-
to-point links, the more economical
short haul 9-H-1 equipment would
normally be used since there is no
attenuation across the link. Further-
more, since the E-W path is com-

pletely independent of the W-E path,
separate carrier frequencies for
W-E and E-W are not necessary.
Hence all six frequency bands in
the three channel 9-H-1 system can
be employed in both directions, pro-
viding six channels. With the voice
frequency channel, a 7 channel sys-
tem can thus be realized.

In the design of the radio circuit,
the accepted standards of Wire
Transmission Systems must be ob-
served. Channel output stability,
distortion and noise, among others,
must be such as to give satisfactory
overall operation of the composite
wire-radio link. In addition ade-
quate precautions must be taken to
assure correct radio operation at all
times through sufficient receiver se-
lectivity, low spurious response and
high carrier frequency stability.

These requirements are met in the
FTL-13A equipment which operates
in the frequency range of 900 to 940
MC. Each radio link, comprising one
radio transmitter and one radio re-
ceiver terminal requiring a single
assigned radio carrier frequency,
constitutes a one-way broad-band
communications circuit. Two such

Removable Starter-Strip releases end of Labels for you to peel!

links, operating in opposite direc-
tions over the same path on two sep-
arate radio carrier frequencies, pro-
vide a two-way circuit adaptable to
4-wire signal transmission.

This equipment is capable of
transmission of signals in the 200
cycle to 60 KC range. Since the
9-H-1 employs carriers only up to
30 KC, this means that more than
7 channels can be transmitted si-
multaneously in this link through
the use of the 30 to 60 KC band.
The transmission quality obtained is
sufficient to permit the incorporation
of these links in line circuits utiliz-
ing carrier telephone, telegraph,
program and facsimile eguipment.
Use of more than one link in tan-
dem, where radio circuits of extend-
ed length are required, may be ac-
complished with some reduction in
transmission quality. Frequency
modulation is employed with ade-
quate transmitted power and an-
tenna gain to assure uninterrupted
service on a continuous basis. The
high degree of directivity of the
parabolic antennas used, in addition
to providing a high power gain and
assuring privacy, also permits the
operation of several radio channels
on adjacent frequencies for maxi-
mum utilization of the RF band.

% PULL BACK HERE TO SEPARATE THIS STARTER-STRIP

A|4[5]|e6)7| 8|9 10/1112]713
3|4a|s|6|7|8]9 10111212
1(2(3(4|5]|6./7|8]|9|10/1112[13
1/2|3[4(5|6,7|8]9[10/11{12/13
1]2|3([4(5(6[7]|8]9|1011|12]13
2/3|4]|5(é6]7|8]9]|10/21]12/13

§ W. H. BRADY €0., 16 E. SPRI

ST., CHIPPEWA ]

QUIK-LABELS code wires, [eads, circuits, re-
lays, parts, efc. faster and at lowest buy-
and-apply cest. o Pre-cut to exact size,
QUIK-LABELS come on handy cards, stick
without meistening. ¢ Replace slow and
costly string tags, roll tapes, decals, metal
tags, etc. ¢ Silicone plastic coated to re-
sist dirt, grease, moisture and abrasion.
s Exclusive Starter-Strip autematically re-
leauses any or all Jabels; it is faster, safer,
snag-proof. ® Over 1000 NEMA and ASA
markings and colors in steck. e Mainte-
nance men carry cards to the job. & QUIK- o
LABEL Dispenser holds cards for production |
operators and leaves both hands free for
faster work., o QUIK-LABELS are sold by
distributors in over 125 principal cities of
U.S. A, and Canada. Write for Useful
Literature and FREE Sample Cards.

W. H.BRARY COMPANY

Indentification Specialists
Established 1914

8314 N. Third St.. Milwoukee 3, Wis.

Factorv: Chippewa Falls, Wisconsin

&0

QUlK LABELS
mark your wires faster!

current control.
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f SERIES 220 RELAY

This small relay is capable of
handling 20 omps at 220 v, the
lecder in its size ond price field
for inexpensive, compuact, heavy
A very widely
used small relay for industriol
conirol such as weldingmeochines,
x-roy, motor starters, etc.

Write—tell us your controf problem.
Gel specific recommendations.

GUARDIAN

1607-A W, WALNUT STREET
COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

SERIES "R" STEPPER 9

Used fer cycle control requiring continuous
sequence repelitive operotions; to remately
select and control multiple circuits: can be
furnished to rotote continuously, reset
outomatically or to pulse both clockwise
and counter clockwise on the some unit
with up to 100 contacts on o disc.

ELECTRIC

CHICAGO 12, ILLINOIS

TELE-TECH < February, 194S
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Classified Section

RADIO-RADAR SETS

$0~-1 {used) APS-15 (near comp)

GREAT TUBE VALIJES

01-A 107 843 .59
1824 4 85 1246 .35 860 15.00
2C21 69 L2K8Y .63 B61 40.00
2C22 .59 12817 48 874 1.95
21J21-A 25.00 uSRu LAY 378 4.95
2J22 25.00 15 1.40 1005 -33
2J26 25.00 28D7 .95 1618 21
2J27 25.00 30 (Spec.) .70 1624 85
2431 25.00 45 (Spec.) .39 1829 .33
2J32 25.00 39/44 49 1861 5.00
2J38 35.00 35/51 12 9002 85
2739 35.00 227A 3.85 2004 A7
2J55 35.00 225 8.80 CEQ 72 1.95
2J40 $3.00 268-A 20.00 50 B
27431 75,00 355-A 19.50 P-127 20.00
2749 65.00 4174 25,00 FC 258A

55.00 530 90.00 165.60
2X2/879 49 531 45.00 GL 562 75.00
3BP1 25 532 3.95 PFC 271 40.00
3C24 .80 559 4.00 GL 362 75,00
3C30 .70 562 90.00 GIL 623 75.00
D6 18 815 B8 GL 697 75,00
JCP1/S1 330 1703-A 7.00 ML 100 60.00
D21-A 1.50 1704-A 15 QK 589 85.00
3DP1 225 T05-A 2,85 QK 60 65.00
3EP1 2,95 1707-B  20.00 QK 61 £5.00
JFP7 3.85 TI4AY 25.08 QK 62 §5.00
JGP1 3.50 1715-B, 12.00 *RCA 932 .65
3Q5 .78 720BY 50.00 VR 91 100
5BP1 1.95 720CY 50.00 VR 130 1.25
5BP4 4.95 72i-A 3.60 VR 135 1.25
50P1 3.6 123-a/B 12.50 VR 137 1.25
SEPT 3.50 T24B 195 VU 120 L.0G
5JP2 8.00 7T25-A 25.00 VU 134 1.89
5330 39,50 726-A 15.00 WL 532 4.75
G 2,00 800 2.25 WN 150 3.00
SLEGA 1.0¢ 801-A 110 WT 260 5.00
68T J100 304 9.95 ‘with cavity:
NC4 1.860 815 2.30 Cavity only
TES 1,00 838 1.15 .0
TE6 S8 837 1.93 *Photocell

COMMUNICATIONS EQUIPMENT CO.

131-7 Liberty 5t., New York City 7, N. Y.
Dighy 94124

APS-1548 80-13 (used) QBG-1 (new)
8E (new) S8Q (used; TBM (used)
F (used) CPN-6 (unused) TDE (uged)
3G (used) APS-3 (used) RAK-T (new)
SN (used) APS-4 (used & new) TBK-19 (new)

TELE-TECH

Reaching the men
responsible for
DESIGN,
MANUFACTURE
and OPERATION of

ALL

ELECTRONIC
COMMUNICATIONS

CLOSING DATES

Ist of preceding months—

composition, foundry
key changes, etc.

Bth of preceding months—
For Complete plates
No setting.

of month—
Ist Publication Date

CALDWELL.-CLEMENTS, Ine.
480 fexlngton Ave. New York 17 Plaza 3-1340

TELE-TECH » February, 1949

For all ads requiring proofs,
work,

only.

AVAILABLE FOR IMMEDIATE DELIVERY

SYNCHROS

1F Special Repeater, 115 volts. 400 cycle. Wil
operate on,_ 89 cycle a,t reduced Vvoltage.
RICE $15.00 EACH NET

1T Control ’I‘ransi’ormer 90/55  volts, &0
cycle. PRICE $22.50 EAC ET
2JY1G1 Control Transformer 57.5/51.5 volts,
400 cycle. PRICE $2.00 EBACH NET

2J1H1 Selsyn Differential Generator, 57.5/57.5
volts. 400 cycle. PRICE $3.25 EACH NET
5G Generatnr 115 volts. 60 cyele.

RICE $25.00 EACH NET
W. E. K8~ 5950 Lz, Slze 5 Genexat—m 115 volts,
400 cycle. PRICE $3.50 EACH NE
Size 5 Generator, Army Ordns.nce Drawing
Ne, O-78414, 115 vo]ts, 80 cycle.

PRICE $15.00 EACH NET

PIONEER AUTOSYNS

AY1, 28 volts, 400 cyele. PRICE $4.00 BA. NET
AY20, 26 volts, 40y cycle, PRICE $5.50 HA, NET
AY30, 26 volls, 400 cycle. Price $10.00 BA. NET
AY31, 26 volls, 400 cycle Shaft extends from
both ends. PRICE §10 EACH NET

AY38, 26 volts, 400 cycle Shaft extends from
both ends. PRIGE $10.00 EACH NET

PIONEER PRECISION AUTOSYNS

AY10ID. new with ealibration curve
CE—WRITE OR CALL FOR SPECTAL
UANTITY PRICES
AY131D, new with cullbratlon curve.
PRICE $35.00 RACH NET

GENERAL ELECTRIC
D. C. SELSYNS
8TI3-PDN Transmitter, 24 volts, PRICE $3.00
EACH NET
BDJ1I-PCY Indicator, 24 voits. Dial marked
—10° to 165°. PRICE $4.00 EACH NET

8DJ11-PCY Indicator, 24 voits. Dlal marked
0 to 360°. PRICE $6.50 EACH N

PIONEER TORQUE UNITS
TYPE 12602-1-A. PRICE $30.00 FACH NET
TYPH 12806-1-A. PRICE $35.00 EACH NET
TYPE 12627-1-A. PRICE §70.00 EACH NET

PIONEER TORQUE UNIT
AMPLIFIER
TYPE 12073-1-A. PRICE §I7.50 BACH NET

RATE GENERATORS
gnnp, E&ectric Indicator Company, .0175 V. per

PRICE $7.25 EACH NET
F16, Electric Indicator Company, two-phase,
22 V. per phage at 1800 R. P. M.
BKE]E. Idslztg)oEAOHN
ectric Indicator Company, Drag Cup,
110 volts, 60 cysle, one phase. ’
RICE $14.00 EACH NET
J364, Eastern Air Devices, .03V. per R.P.N.
PRICE $8,00 EACH NET

INVERTERS

12117-4, Pioneer. Inpuf 24 volts D. C. Output
26 volts, 400 cycle. PRICE §$15.00 EACH NET
12117, Pioneer. Input 12 volts D. C. Qutput 28
volts, 400 cycle. PRICE $17.00 EACH WET
12123-1-A, Pionmeer. Input 24 volts D, €. Out-
put 115 Vo]ls 400 cyele, 3 phase. 100 V. A.
Price 375.00 Ea.

153F, Holtzer Cabot. Input 24 voplts D. C. Qut~
pub 26 voits. 400 cyele, 250 V. A., and 115

volts, 400 cycle, 3 phase, 750 V. a. PRICE
§125.00 Ea. Net

MGT750, Wincharger, PUIS. Inpuc 24 volts
D. C 1 phage, 8.5

Output 115 volts, 400 cyele,
amps, PRICE $35.00 EACH NET
149H, Holtzer Cabot. ut. 28 volls at 44
amps. Qutput 26 volts at 25 A. 400 cycle
and 115 volts at 500 V. A, 4000§yc1e FRICE

$39. CH
149F, Holtzer Cabot. Input 28 wvelts at 38
amps. Output 28 volis at 550 V. A, 400 cycle

and 115 volts at 500 400 cycle FRICE
$35.00 EACH NET

SENE-COSINE GENERATORS

(Resolvers)
FJE 43-9, Diehl, 115 vonlbs, éiﬂgogycie PR’[C‘E

D. C. ALNICO FIELD MOTORS

5071895, Delco, 27 V., 2560 R, P. M. PRICE
$3.00 EACH NET
5069660, Delco, 27 V., 250 R. P. M., PRICE

$4.00 BACHE NET
10,000 R. . M, PRICE
$3.08 EACH NET

C. MOTORS
50696'25 Delco Constant Speed, 27 volts, 130
M. Bullt-in reduction gears and gav-
ornor PRICE $4.25 EACH NET
A-7155, Delco Constant Speed Shunt Motor, 27
volts, 2.4 amps., 3600 R, P. M., 1/30 d. P.
Built-in governor, PRICE $6.25 EACH NET
SBAIOJIBD General Electric, 27 volts, 0.7
amps,, 110 R. P. M. PRICE $2.9¢ BACH NET
5065665 Delco Shunt Motor 27 volts, 4008
M. Reversible, flange mount. PRICE $4.58
C ’A‘BP TA. John Oster Shunt Motor, 27 volts,
8.7 smps., 7000 R. P. M., 1/100 H, P.
PRICE 33.75 EACH NET

. €. MOTORS ot
930, Delco. 115 volts, 80 cycls, 7000 R.P.M.
5071930 RICE §4.50 ®ACH NET

36228, Ha.\yden Tlmmg Motor, 115 volts, 60

eycle, 1 R, P.

PRIGE $3.15 FACH
Havden Timing Motor 110 volts, 60 evele, 4
R.P.M., with Brake. PRICE 54.00 EACH NET
E A D Synchronous Motor Type J33, 11%
volts, 400 cycle, 3 phase, §000 RP.M,

PRI $8.50 EACH NET
45629R Hayden Timing Motor, 110 wvolts. §0
cycle, 2.2 Watts, 1/240 RPM.

PRICE $3.00 EACH NET

SERVO MOTORS
PIONEER DIEHL
MINNEAPOLIS—
HONEYWELL
IN STOCK

5069488, Delco, 27 V.,

Telephnne Iﬂdepenﬂence 31919

TATST 4Tt AVENUE

: A : ot S
FLUSHING, NEW YORK

A TR

Jo Promotion. WManagers .....

For publication or review in Tele-Tech please
be sure that this magazine is on your flist

to receive

~Technical bulletins as issued.

—New product photos & descriptions.
—Announcements of engineering nature.
—Catalogs, manuals, brochures, etc.

ADDRESS
TELE-TECH, 480 LEXINGTON AVENUE, NEW YORK 17

www americanradiohistorv com
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American

Beaut

ELEGTRIG SOLDERING
IRONS

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

heating element,
easily removable
and replace-
able. In 5
sizes, from 50
wafts ta 550
watts.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature
of an electric soldering
iron. When ploced on
and connected o this
stand, iron may be main-
tained ot warking tem-
perature or through od-
justment an battam of
stand at low or warm
temperatures.

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

FM & TV Anfennas

“FM & Television Antennas with I"‘Ie_tibil-
ity is the title of loose leaf catalog No. 1ﬁ304,
yeleased by L. S. Brach Mfg. Corp., 200 Cen-
rral Ave., Newarl 4, N, J. Antenna accesso-
ries, police, fire alarm, and telephone acces-
sorizg are described. {(Aention T-T)

Audio Transformers )

A detailed description of the Standard hpe
of high-fdelity wansformers is featured in
e new catalog released by Standard Trans-
former Corp., Itlston, Kedzie and aAddison
Streets, Chicago IS, TIl. Kach of the 0 new
models has been designed [or a specific cir-
cuit application. (Mention T-1)

FM Antenna

A new, low-cost I'M anienna for transmit-
ters rated up to 10 KW s the subjeet of bul-
letin 86, published by Andrew Corp., 363 East
753th St., Chicago 19, I1l, The Mult)-V is easy
to install and has a mnimum power gain of
1.6 (at 88 and 103 DMC)., (Mention T-T)

Tube Classification Chart

A tube elassification chart with detailed
specifications of Sylvania's converiers, power
amplifiers, RF pentodes, rectifiers, triodes.
and diode delectors has heen released by Syl-
vania Electrie Products Ine., Emporium, Pa.
(Mention T-T)

Precision Potentiometer
Speeificsitions, prices and diagrams of
RY2 high precigion potentiometer,
itured by  Techuology
Wallham, Mass., are
S-page hoolklet. DRated
million eomplete cvycles.

the

manufac-
Imstrument  Corp..

presented in a new

rotational life is one
i Mention 1-T)

Flat Press Snbminiatures
Subminiature tube sockets and other meth-
ods of connecting circuits to the tube are
digcussed in “Socket and Mounting Notes Ior
Raytheon Flat Press Subminiature Tubes', a
booklet by Rayxtheon Mg, Co.. lne.. 60 Bast
12nd Bt., New York 17, N. Y. {Menton -1

Resistors

International Resistance (6., 401 N. Broad
St Philadelphia 8. Pa., has jnst published
comprehensive data on charactevistics and

specifications of new., advanced iype BT in-
sulated fixed composition resislors. Advanced
performance standards ave given for L, 14,
I and 2 watt types. (Mention T-T). -

Magnetic Tape Recorders
’Ninety-nine Queslions Most Qften Asked
About Twin-Trax Magnetape Recorders” is
the tille of o 12-page Dooklel released recent-
¥ by the Engineering Depr., Amplifier Corp.
of Amevica. 398-9¢ Broadway, New York 13,
R This booklet provides information
wheh is not normally covered in sales litera-
_ture but wheb has proven valuable to those
intevested in magnetic lape recording, (Men-
tion T-T) .

Hardware and Finishing
Materials

Walter I. Schiott Co., 9306 Santn Monica
Blvd.,, Beverly Hills, Calit.,, has published its
1948 catalog listing the comuplete Walsco
line of hardware, chemicals, tools, finishing
materials and service itemis for the electronic
trade. {Mention T-T)

Transmitting Tubes

More than a score of power and transmit-
ting tube characteristics ave tabulated in a
booklet avallable on request frem Sylvania
Electric Products Ine., Emporium, Pa. Reted
plate dissipations range from 20 to 175 watts,
(Mention T-T)

Welding Alloys

FEutectic Welding
St., New York 13, N. ¥.,
eizht-page bulletin which explaing in simple
non-technical language how Euteclic low
temperature welding alloys compare with
welding and Dbrazening processes, {Mention
T-T)

Alloys Corp., 40 Worth

has released a new

www americanradiohistorv com

CONTINUOUSLY VARIABLE

FREQUENCY SOURCE
20 cps to 200,000 cps

JACKSON
Audio Frequency Oscillator

£

Accuracy — 1 cycle or 2%
Mirimum Harmonic Distortion
* Resistance Capacity Tuned

* V2 Watt Qutput

* Less than 1 DB Devigtion

# Excellent Stability

Used by leading Labotatories, Research
Engineers, Colleges and Broadcast stations.

$135.00 complete
Full details on request.
Jackson Electrical Instrument Co.
Dayten 1, Ohio

%*

AMPERITE

Studio Microphones
at P.A. Prices

Ideal for
BROAOCASTING
RECORGING _
PUBLIC ADDRESS

“The vltimate in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker.

e Shout right into the
new Amperite Micro-
phone—or stand 2 feet
away—reproduction is
always perfect.

s Not aoffected by
any climatic conditions.
* Guoronteed to with-
stand severe “knocking
oround.”

Models
RBLG—200 ohms
RBHG—Hi-imp.

List $42.00
“Kontak’ Mikes
Model SKH, list $12.00
i Model KKH, list $18.00

Ofter,

. ctory
. . special Intrody
sopeﬂa' “o’r::e;:\;g: Wustrated folder
ffer:

-AMPER’TE @mPa_nY_mc.
« NEW YORK 12, N. Y.

561 BROADWAY
Canodo: Atlas Radio Corp., Ltd., 560 King St. W., Toronte {

TELE-TECH ¢ February, 1949
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SPECIFY:

b “test-built”
gg MAGNESIUM LADDERS

 TELE-TECH
|
]

| Ad vertisers February 1949

ELECTRON TUBE

E Adams & Westlale Co. ... ... ........ 6 | MACHINERY OF
“ New . ,}_”a-h pelfOlmance a_ﬂo_v Aluminum Ladder Co. . ................, 863 Q
test-built”™  ladders  are Jight | ALL TYPES
weight for easy handling, easy l American Electrical Heater Co. .............. 62 |
storage and complete mohility. Amneri '
: ; perite Co.. Inc. ... Ll 62
They're strong and durable i | STANDARD
oversize exiruded fabrication of | Anaconda Wire & Cable Co. ..o 1| AND SPEc’AL
rust-proof.  non-splintering  mag- | g Telephone Labs. .o ooooee e 7 ‘
nesivm keeps “test-built” Jadders _ o DESIGN
in service vear after year, in all ; Beta Electronics Co. ....... ool s 52
kinds .0[ weather. ) . Boonton Radio Corp. . .............. ... 53 ‘ e e e e e
Service crews work  fasrer. Brad W H 50 |
easier, safer with “test-built’” mag. | Brady €0 Wo Ho oo i
nesium ladders. OQur 18 years I Burke & dJames, Inc sg ! We specnahze in Equipment and
! acrs. - FeElt A ‘ for the Manufaciure of
experience i light weight Jadder | Caltweli-C so. 58 g1 | Methods for
construction assures you of getting aldweli-Clements, [nc. ..............30, 3, ! RADIO TUBES
lf{dd&l's ta suit vonr exact needs, Chicago Transformer, Div. Essex Wire Co.p. .. . 57 CATHODE RAY TUBES
Step up the efficiency of vyour Clare & Co. C. P 15 FLUORESCENT LAMPS
installation and maintenance op- e A ;:"E%ANNL;E,%EENT LAMPS
eralfions specify “rest-built” Clarostat Mfg, Co., TN . ....coocviennn. 55 PHOTO CELLS
perlormance. " Communications Equipment Co. ... 61 ém; ;ggg{',c“
SINGLE WALL LADDERS — LIGHT & . R
HEAVY DUTY EXTENSION LADDERS Curtis Development & Mfg. Co. .oovvnvnes %6 Production or
F, § F & AREHOUSE LADDERS : . .
D DAVEN CO o ooveene e et e e 48 Laboratory Basis
ABOVE: Type DDL Light Duly Extension Ladder | I Y
PoDazor MIg. Co. ... 12 saaavfacturers  contemplating
| . ) Kew Plants or Plant Changes
Doolittte Radio, Ine, ......................- 55 \ mre invited to eonsult with us.
| Eisler Enpgineering Co., 10C. .. ... ... 50 |
o e ” KAHLE
Eilel-McCullough, Inc. ... ... ..ot
Lo ara | ot . | ENGINEERING COMPANY
281 CARBIS STREET, WORTHINGTON, PA. i Electro Motive Miy. Co. loc. ............ over 1518 SEVENTH SYREET
“ Electro-Voice, INC. .. tveenenoniviinroon- 46 | NORTH BERGEN, NEW JERSEY, U. §. A.
"’ General Efectric Co. ...v..oiievnnonans 13. 59 |
Ii General Industries 0. . .ooovvrvaraeonnn 5
|
| General Radio Co. .......... . ..o iioo.-n 12
Guardian Electric Mfu. Co. ..............0.. 60 (
1 Institute of Radio Enpineers ............<c... 63 ‘
. Instrument Associates ...............n- . 61
Spotlight | .
| Jackson Etectrical Instrument Co. ............ 62
the new' Jones Div.,, H. B., Cinch Mfg. Corp. .......... 58 o T Jama e
one Atbury Par
* Kahle Enpgineering Co. ..........cc.ov.cnvonn 63
|
Kester Solder €O . .....iviivviivinrineaans a7
Lavoie Lahs. ... ... oL s0
at "'e Magnetic Core Corp, .......cvvicnnrnnan. 59 Patent Pandins.
Radic Engi | Mallory & Co., Inc., P. R. ... ..o viin 9
io Engineerin !
a g ing Show | National Moldite Co. ........oioii e 56 THE 4XTV
. |
March 7 - 10, 1949 J National Vulcanized Fibre Co. ... .. ......... 49
Grand Gentral Palace, New York \ Paramount Paper Tube COPm. .. ....... ...... 53 |
i Precisi P Be Co. . oovvr e 53
SEE The latest equipment and com- i recision Paper Tube Co !
ponents of 192 organizations, Presto Recording Corp. ... ..oooniinnani. s 10 i
in the cngineering exhibits.
i . 17 Cover 4
HEAR 1170 'Ied:jnical Papers on the | Radie Corp. of America over N
atest advances of radio ; ; ; America's
;cience, ueleonics. | engimocr. ‘ Radio Engineering Labs., Inc. ............ Cover 3 Outstanding
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Guaranteed by WELLS

Brand new, standard make tubes by the thousands are ready for mmmediate delivery at the lowest
prices in our history. Check this list for exceptional values in magnetrons, cathode ray tubes, voltage
regulators, transmitting tubes and also neon, pilot and flashlight bulbs. Be sure to order enough for
future needs directly from this ad or through your local parts jobber.

TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
OVA ... ... 50 YT52/455PEC ... . ... ... 55 725A ... . ... ..1995 1148 .. ... ... ... ... .40
1B22 ... . 5.55 46 85 F26A . ... .. ... 1995 1201/7ES . ... ... ... .95
1R4/1294 ... .. ... 85 76 . 55 - 726C ... ... 19.95 1616 . ... ... ... 1.25
2J22 ... L. 14.85 7 . 55 80TA ... ... ... .80 1619 .. .. 55
231 ... . 14.85 ;| ... 55 803 ... ... ........... 175 1624 ... ... ... ... .. 1.25
2132 ... ... ... 1485 83 . 85 805 .. ... ... 5.75 1625 . ... 45
2J38 .. . 18.95 83V .. S5 807 ... ... .. ... 1.20 1626 ... ... ... ....... 45
2148 .. . L. 16.55 00R ... ... ...... 345 810 ... ... 7.95 1629 ... ... ... ... 45
2J158 . 9.85 EF50/VT250 .. ... ... ..., .65 813 . . 7.85 1641/RK60 .. ... ... ... .65
5J23 ... L o.........1485 YR78 ... .68 814 . ... ... L 375 2051 . 95
5129 ... ... 14,95 YR9O ... .... ........ .70 826 ... ... ... 49 793 35
2C26 ... .. 55 YR92 ., 65 828 ... .. ... ... 4.55 - 10 N 255
2C26A L 70 YR105 ... ... ... ... .. 70 829B ... ... ... ..... 3.95 8012 .. ... 4.35
2C34 .. 46 YRIS0 .. ... ... ... ..... .70 830B .. ... ... ... ....... 3.75 8020 . .......... ... ...... 3.25
2C44 . L 1.25 YT127 ENGLISH 35 832 .. ... 275 9001 ... ... 20
2822 1.35 YTI27A TRIODE 2.55 832A ... ... ... 3.50 9002 .. ... 65
2X2/879 .. ... ... 75 210 £5 837 1.25 9003 ... ... 55
3C24/24G . ............. E ;) 219C . 5.95 838 ... .. 3.25 9004 ... ... ... .. 55
3API1/S06PT ... ... 275 218 .. ... ... ........ 445 841 . . .55 9006 ... ............... 55
3BPT ... 2.75 282B . ................. 435 843 ... ... 55 CEQ72 ... ... .. ... ... 155
3CPT . 2.75 250R . ................. 785 B60 ... ... 255 FGI05 ... ... ... ... 10.95
3E29/8298 . ... ...... .. 3.95 304TH ... ... ... .. 6.55 861 . 34.50 KUsIoO ... ....... .. ... 7.45
3FP7 .. 2.95 304TL . L 90 864 ... . .55 RK20A ... ... .. ... ... 495
3HP7 2.95 305A ... ... . 1245 865 ... 2.55 12X825
SAPY 375 305B ... ... 6.75 869 .. ... ... .. 2455 2 AMP TUNGAR ...... 295
BBPY .o 285  36A ... 55 8698 ... ... 2895 pk3a T 45
SBP4 . .. 395  350A ... ... 275 8T2A ... S 245 guama ‘o5
5GP1 . ........655 350B .. ... 255 874 205 EFS0 ... ... 70
SHP4 . . ... . 595 371A 2,55 878 .. .. 2.15 HYS15 1.25
12HP7 1095 371B ... ... 255 884 ... ... ... 150 g04n 5
A6 . 90 388A ... ... ... 6.45 885 ... ... .85 T05A . 215
6B7 . ... 99 417A 15.85 930 ... .. e 1.10 07A ]9'95
Shg IR GG o R 98 il 33 NEON BULRS FOR RADIO USE
6J5 . TR 446 L. 155 956 ... il 55 NE 15 Price Ea. ......... 06
6SL7 .l Es GLATIA L L. 295 9T 25 e 2
48y 450 1005 ... ... L., L R I
WL530 ... ... 2495 2090 .. ... a5 NE-51 ... . ... 06
WLS31 . 19.95
532A 355 PILOT AND FLASHLIGHT BULBS
EA.
GLI:)-6589] """"""""" 13'75 STOCK NO. MAZDA NG. VOLTS WATTS BULB BASE PRICE
w T 9.95 3500  e4 68 E3CP S5 DC Bay .07
7008 ... I 9.95 350-50 1820 28 .1 Amp T-3%  Min Bay a2
700C ... .. 995 350-31 57 12-16 1.5CP G-41/2 Min Bay .08
7000 ... .. ... 995 350-42 Spec. 12 6 Watts S-6 Cc:md Ser 13
702A 0295 Gioae 4o 2 T S Mmbey 0
OB BEOEE W P e B wnite W
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Mo 35 T7A L T 90 ihags  aa e P Ame T meae
RK34 ... ... . ... 45 T21A 395 1B-105 1816 13 133 Amp T-3%2  Min Bay 12
3944 33 7218 395 BN A owe o A les T3 qapme 18
41/¥T5) 55 T24B . 4.25 LB-108  $ 14 ARGON 105 2V Watt Med Screw 22

Save This Page

For Ready Reference Distributors: Qur standard jobber arrangement applies. Order
directly from this ad.

Manpufacturers: Write for quantity prices.

SALES, INC. 320 N. LA SALLE ST., DEPT.T, - CHICAGO 10, ILL.
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HERE'S THE FIRST

ELECTRICAL PERFORMANCE

® FREQUENCY: 890 to 960 megocycles.

& FM SIGNAL TO NOISE RATIO: 70 db. be-
low 100% medulatian.

® AUDIO RESPONSE: 0.5 db., 50 to 15,000
cycles.

® DISTORTION: Harmonic distortion is .50%
at 100% modulation.

® CENTER FREQUENCY TOLERANCE: .003%.

@ PRIMARY POWER:
single phase.

115 volts,

60 cycles,

. . offering wide application for FM STL, all other aural
broadcast STL requirements, point-to-point communicd-
tion, multi-channel voice relay systems. :

The Model 707 FM Relay Link is a high quality equipment’
that meets or betters FCC and RMA ‘tequirements for- FM
studjo-to-transmitter link in the 940 tp 952 mc band or-a-
one-way voice communication relay” system thhm the 890
to 960 mc band. It is also recommended. for. mexpenswe byt
highly reliable relay service where multiple voice frequency
channels are desired. With suitable. termmal eqmpment five
such channels can be handled. 3

Salient features of this equipment includé low ﬁrst..tQSt.sléw :
maintenance (all tubes are standard low. cost types) and
exceptional performance characteristics resulting. from' the
appllcatlon of the REL SERRASOID MODULA to the

system. Complete’ detaﬂs including field performance of the
basic design covering many months will - be supplied
promptly on xequest on company lette.rhead

® TRANSMITTER AUD|O INPUT:
Impedance—600/150 ohms
Level——-10 dbm, balanced or unbalanced.

® RECEIVER AUDIO INPUT:

Impedonce—600/150 ohms

level — <18 dbm moximum, bolanced or

uvnbalaonced.

TRANSMITTER POWER OUTPUT: 5 watts.

MODULATION BAND WIDTH. 50-20,000

cycles.

® SPACE ATTENUATICN: For signal ta naise
rotio of 70 db. with 75 micraseconds de-
emphaosis, 105 db. mox.
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The RCA List of Preferved Type Receiving Tubes fulfills the

nmajor engineering requivements for futuve veceiver designs.

Most likely 1o succeed...
RCA preferred type tubes for AM, FM, and TV receiver designs

HETHER IT'S GLASS, metal, or miniature—

RCA preferred type receiving tubes will serve
your major requirements for a long time to come . . .
and RCA preferred types are the tubes you can bank
on for your future designs.

These RCA receiving types are especially recom-
mended because their wide-spread application
permits production to be concentrated on fewer types.
Longer manufacturing runs reduce costs—lead to

TYUBE DEPARTMENT

HARRISON. N. J.

improved quality and greater uniformity. These
benefits are shared by you and your customers.

RCA Application Engineers are ready to suggest the
best preferred types for your receiver design require-
ments. Just contact our nearest regional office—or
write RCA, Commercial Engineering, Section 57BR,
Harrison, New Jersey.

The Fountainheod of Modern Tube Development is RCA

RADIO CORPORATION of AMERICA
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