NAB Enginering Conferene, Chi
IRE Convention Highlights
New Triode for 4000 MC

S Photo Shows Chicago Televisien Tronsmitier
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MODEL DM—Comipact 2 pole, f

shaded pole motor, already being

‘widely used by many af America’s §
- leading radio and recurd-chinger

- ‘manpufacturers. Simple speed
chinge mechanism incorporates i
. special long-lasting molded neo-

prene belt, Speed change lover

" extends besond furn-

table rim

)

with a low cost, rim drive DUAL SPE PHONOMOTOR

FOR BOTH 335 AND 78 R.P.M. RECORDS

Ir’s L.P. for Larger Profits when your record-
changers and record-players will handle
both the new long-playing microgroove and
conventional 78 R.P.M. records. And ir’s
General Industries—oldest name in the
phonomotor field—which offers you an eco-
nomical turntable unit to capture this pop-
ular, profitable market.

Like all GI Smooth Power products, this

motor has undergone tests far more rigid than
service conditions encountered in normal
use. It is the result of years of research and
development . . . built to exacting perform-
ance standards, but surprisingly low in cost.

General Industries offers prompt delivery of
this motor in quantity lot shipments. For
additional information, specifications and
quotations, write foday.

In addition to the Model DM, General Industries also manufactures a

DEPARTMENT L .

Model DR rim drive dual speed phonomotor. It is a heavy-duty 4-pole
shaded pole motor for use where the ultimate in performance is desired.
Novel speed change mechanism is both simple and positive in operation.

The GENERAL INDUSTRIES Co.

ELYRIA, OHIO

www americanradiohistorv com
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Formerly ELECTRONIC INDUSTRIES

ELERTEGH)

TELEVISION o TELECOMMUNICATIONS  RADIO

APRIL, 1949

COVER: Aerial photograph of metropolitan Chicago showing the present and proposed new locations of
the city’s television stations. (Solid circles designate present sites; dotted circles show future loca-
tions.) Among the projected moves: WBKB from the American National Bank Building to 33 N.
LaSalle St.; WGN-TV from the Daily News Building to the Tribune Tower. Meanwhile, it is
contemplated that WBBM-TV be built at I N. LaSalle St., shown in dotted circle at extreme left.

RADIO-TY MUST MAKE WAY FOR YOUNG ENGINEERS ................. 1. S. Coggeshall 24
Youth is essential in radio-electronic development; tech-
nical complexities are grasped best by 25 to 35 year olds

NAB ENGINEERING CONFERENCE TOPICS. AM, EM, TV . ... ... iiininr e e 26

Third annual conference will hear papers on recent engi-
neering advances at Hotel Statler, Chicago, April 6 to 9

BARIUM TITANATES AS CIRCUIT ELEMENTS .. A4. . Dranetz, G. N. Howatt, J. W. Crownover 29

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

NEW TRIODE FOR 4,000 MC OPERATION . ..... ............... J. A. Morton, R. M. Ryder 32
Designh provides adequnate power at UHF for microwave
relay systems with smaller than usual gain-band limitations

1949 IRE CONVENTION REPORT . .. ... ...ttt et ea e e ees 34

PULSE CROSS GENERATOR APPLIED TO TV PRODUCTION TEST EQUIPMENT ..R. P. Burr 36

New equipment facilitates television receiver quality control
by the provision of continuously monitored test signals

NEW PORTABLE TAPE RECORDER PERFORMS WITH STUDIO QUALITY ....W. E. Stewart 40

Highly adaptable to broadcast recording standards, equip-
ment features automatic speed-frequency equalization

THE SYMMETRON AMPLIFIER . .. ... . ... it e D. L. Balthis 42

Operation of a new radio frequency tank is described
which can be used in UHF and VHF regions of spectrum

USE OF TUBE CHARACTERISTICS IN CATHODE FOLLOWER DESIGN ....... . E. M. Moll 44

DEPARTMENTS:
Tele-Taps ..o e e e e e 12
Editorial Comments ... . e 23
Washington News Lelter . ..o i e e i e e e 45
F I U 46, 47
New Produets ...........occoeiiuionoo.. e 48, 49, 55
Personnel . e e e e e 52

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editorial and
Executive Offices 480 Lexington Avenmue, New York 17, N. Y., Tel Plaza 3-1340
Publishers alsa of RADIO & TELEVISION RETAILING
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RCADe Luxe Video Console. Everything you
need to monitor, control, and switch camera
pictures. “Add-a-unit” design enables you to
expand these facilities as your station grows.

RCA Camera Control Type TK-10A. Makes
it practical to watch and control the picture
quality of station camera. Same size and appear-
ance as RCA’s switching units, film camera
control, and preview- and line-monitoring
units. These units can be grouped in any com-
bination to forma video console (shownabove).

RCA Studio Consolette Type 76-C4. This
flexible and easy-to-operate control unit per-
forms all the audio amplifying, monitoring,
and contro! functuons of a TV station—large
or small. Can be used for single- or two-studio
operation, and for two transcription turntables.

[HAT PICTURE you see over there is a studio control
room for a medium-size television station—complete by
RCA, from sight to sound.

This room virtually puts entire programming under “push-
button” supervision. From here you control and moagitor
studio programs . . . sound and picture . . . switch between al/
cameras, switch to network or remote programs, control and
monitor recorded sound, monitor the programs on the air.

In this room are large picture monitors for previewing
signals from remotes or nerworks and from the swudio
cameras. In this room also is an andio consolette that con-
trols all program sound lines—from the studio microphones,
network audio line, studio and announce microphones, and
from the turntables shown in the foreground. A program
console . . . with its picture monitor for viewing the studio
line and the on-the-air picture... co-ordinates the program-
ming. Nothing included in this room that should not be
there. Nothing omitted that should be included.

Why do most TV stations go RCA all the way on studio
control-room equipment?

Because RCA control-room equipment has design flexibil-
ity to meet every station’s need and budget. Because RCA
control-room equipment is un#t-built . . . permits easy and
economical addition of extra units without a worry about
discarding the original equipment. Because a single company
makes the entire line . . . and backs it up/!

For professional assistance in planning your television
station, call in an RCA Specialist. Or write Dept. 87D,
RCA Engineering Products, Camden, N. J.

7 ing in TV}
) One Source for E\,erythmg s Re 4

RCA Program Directors Console Type
TC-5A. Television’s most up-to-date direc-
tors’ control. Includes large-size picture
monitors for the studio outgoing line, for
previewing, and for “on-the-air” monitor-
ing. All switching under finger-tip control.
Low height for full studio visibility. Re-
cessed monitors for maximum image
brightness in a fully-lighted control room.

www americanradiohistorv com
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meel any siuirnn -re-qmre'r'nenf, large or smaill.

@ Auvdio Consolette—for ® Transcription Turntables

. separate channel @ Audio Operator Position
@ Audio Consolelte @ Program Director Position
@ Program Directors’ Console @ Technical Director Position
@ Video Console ; ® video Operator Position

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN.N.J.

In Conada: RCA VICTOR Company Limited, Montreal ™
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PROFESSIONAL SERVICES

WELDON & CARR

Consulting Rodia Engineers
Washington, D, C.
1605 Connecticut Ave, M1, 4151
Dallas, Texas

1728 Wood St Riverside 3611

McNARY & WRATHALL
RADIO ENGINEERS

1407 Pocific Ave.
Santa Cruz, Colif.

206 Natl. Press Bldg.
Washington 4, D.C.

RAYMOND M. WILMOTTE

PAUL A. deMARS
ASSQCIATE

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

WILLIAM L. FOSS, Inc.

Farmerly Colten & Foss, Inc
927 15th St., N.W. REpublic 3883

WASHINGTON, D. C.

A. D. RING & CO.

26 Years' Experience in Radip
Engineering
MUNSEY BLDG. REPUBLIC 2347
WASHINGTON 4, D. C.

There Is no substitute for experience

GLENN D. GILLETT

AND ASSOCIATES

982 NATIONAL PRESS BLDG.
WASHINGTON, D. C,

NA. 3373

A. F. SMUCKLER & CO0., INC.

ELECTRONIC & COMMUNICATION
ENGINEERS & MANUFACTURERS

202-208 TILLARY ST.
Ulster 5-5141

BROCKLYN 1, N. Y.

GEORGE P. ADAIR

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

FRANK H. McINTOSH

710 14th 51, N.W.—Metropoliton 4477
WASHINGTCON, D. C.

KEAR & KENNEDY

1703 K ST., N.W, STERLING 7932

WASHINGTON, D. C.

Commercial Radio Equip Co.

Everett L. Dillard, Gen. Mgr.
INTERNATIONAL BLDG. DI, 1319
WASHINGTON, D, C.
PORTER BLDG. LO. 8821
KANSAS CITY, MO.

@ ELECTRICAL
TESTING LABORATORIES.INC

Specializing in technical services ro those
intent upon GOOGD QUALITY

2 East End Avenue ar 79th St NewYork 21-N'Y:

RUSSELL P. MAY

1422 F St, N. W, Kellogg Bldg.

Waoshington, D, €. REpublic 3984

Member of AFCCE

LERU LABORATORIES, INC.
Design aud Development of Electronic Equip-
ment for industrial and scientific purposes
Speclal experience in mlerowaves, speetrum ana-
Ivzers. phoro-electric eircuits, test equinment, ete,
360 Bleecker Street

New York 14 WaAtkins 9-4104

AMY, ACEVES & KING, iINC.

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

LOngacre 5-6622
1T West 42nd Street, New York 18, N, Y.

ALBERT F. MURRAY

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

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

EIELTEGH]

TELEVISION o TELECOMMUNICATIONS ® RADIO

Formerly ELECTRONIC INDUSTRIES

O. H. CALDWELL M. CLEMENTS
Editarial Direclar Publisher

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

STANLEY GERSTIN
Coniributing Editor

H. D. WULFORST
Assistant Editor

CHARLES DREYER, Art Directar

WASHINGTON, D. C.

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

CIRCULATION
B. V. SPINETTA, Circulation Direclor

M. GROENING, A. DelUISE
Subscriptions, List Compilation

BUSINESS DEPARTMENT
M. H. NEWTON J. J. BROOKMAN

Business Monager Sales Manager
480 lexington Ave., New York 17, N. Y.

S. M. GASKINS, Western Manager
201 N. Wells St, Chicago 6, Il
Telephone RAndolph 6-9225

DUANE WANAMAKER,
So. Calif. Representative
610 5. B'way, Suite 623, Los Angeles 14,
Calif.

N. McALLISTER, Directar Reeder Service
A. O'ROURKE, Production Supervisor

W. W, SWIGERT, Credit Manager

M. TEMMEL

Tele-Tech™, April, 1949, Vol. 8, No. 4
Regutar price per capy 50 cents. Pub-
lished Monthly by Caldwell-Clements, Inc.,
Publication Qffice Orange, Conn., Editorial,
Adverfising and Executive Offices, 480
Lexington Ave, New York 17, N. Y.
Direct all subscription inquiries to Orange,
Conn., or to 480 Lexington Avenue, New
York 17, N. Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Subscrip-
tion rates: United States and Possessions,
$5.00 for 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 vyear,
$9.00 for two years. All other countries
$9.00 for one year, $11.00 for two years.
Entered as 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, Off,
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Use Curves

A SIMPLE SOLUTION to the effects of attenuation and im-
pedance mis-match on television and FM reception: install an
ATV Lead-In, the line that minimizes thesc effects.

The satin-smooth, polyethylene insulation of ATV line sheds
water readily — thus avoiding subsequent impedance discon-
tinuities. Besides, the new-type plastic insulation offers in-
creased resistance to weathering—an tmportant factor where
lines run outside.

Count on Anaconda to solve your high frequency transmis-
sion problems, wilth anylhing {rom a new Lype lead-in line to
the latest development in coaxial cables.

19133

WRITE FOR ATV BULLETIN. Anaconda offers a complete
selection of ATV Lead-In Lines for every need: for 73, 150
and 300 ohms Impedance unshielded and shielded lines of
high impedance. For an electrical and physical characteris-

ties bulletin. write to Anaconda Wire & Cable Company.
“Reg. U. S. Pat. O,

ANACONDA WIRE & CABLE COMPANY

25 BROADWAY, NEW YORK 4, M. Y.

TELE-TECH -+ April, 1949 5
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Combining Research—Development—Manufacturing Skill

Here’s great news for Broadcasters. Machlett Laboratories and Gr;ybar Electric Company
have joined forces in a new distribution line-up to bring you more eflicient and eompiete serviee
on Ve]ectron tubes.

For over 50 years, Machlett has pioneered and made notable contributions to the develop-
ment of the electron tube art. Today, through its modern plant, development laboratories and
skilled personnel, Machlett tubes will set the highest standard of performance in broadcast service.

~This combination of Machlett and Graybar is your best assurance of getting superior tubes.

For better value—better service—try Machlett tubes now distributed via Graybar.

OVER 50 YEARS OF ELECTRON TUBE EXPERIENCE

Famous as the outstanding manufacturer of X-ray tubes, the name, Machlett, on electron tubes
has been the mark of quality, top performance and long life for more than 50 years. Experience, skill and a
“'singleness of purpose' to produce the best in electron tubes have made Machlett first choice around the world.

MACHLETT LABORATORIES, INC., Springdale, Connecticut

TELE-TECH = April, 1949

www americanradiohistorv com


www.americanradiohistory.com

TO SERVE BROADCASTERS . . .

with National Distribution Service '

In keeping with its policy of “Bringing You Broadcasting’s Best Equipment;’ Graybar is
proud to assign its Tag—the Symbol of Distribution—to the Machlett line of electron tubes.

This new connection will bring you dual benefits: (1) products from an outstanding
manufacturer of electron tubes, (2) distribution service from an organization offering specialized
assistance In choosing the best type of product for your requirements.

Machlett tubes can now be quickly and conveniently ordered through near-by Graybar
“Supply Stations” located in over 100 principal cities from coast-to-coast. When you order Machlett
tubes “via Graybar,” you’ll have the right combination for extra service and performance,

Call your local Graybar Broadcast Equipment Representative. Graybar Electric Co., Inc,,
Executive Offices: Graybar Building, New York 17, N. Y,

der 10U on e aie (PRI

EVERYTHING ELECTRICAL

These are the Graybar Broadeast Equipment and Electron Tube Specialists in key cities:

ATLANTA CLEVELAND KANSAS CITY, MO,

E. W. Stone, Cypress 1751 W. E. Rockwell, Cherry 13460 R. B. Uhrig, Grond 0324

BOSTON DALLAS LOS ANGELES PHILADELPHIA SAN FRANCISCO

1. P. Lynch, Kenmore 6,4567 C. C. Ross, Centrol 6454 R. B. Thompson, Trinity 3321 G. I. Jones, Walnut 2-5405 K. G. Morrison, Market 5131
CHICAGO DETROIT MINNEAPOLIS PITTSBURGH SEATTLE

E. H, Taytor, Conal 4104 P. L, Gundy, Temple 1-5500 W. G. Pree, Geneva 1621 R. F. Grossett, Court 4000 D. |. Craig, Main 4435
CINCINNATI JACKSONVILLE NEW YORK RICHMOND ST. LOUIS

J, R. Thompson, Main 04600 W. C. Winfree, Jacksonville 5-7 180 F. C. Sweeney, Watkins 4-3000 E. C. Toms, Richmond 2-2833 J. P. Lenkerd, Newsteod 4700

TELE -TECH -+ April, 1949
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Vibration
Contro]

Columbian Iumming Birds, onc of the famous
drawings from nature bv John fames Audubon.

Wing vibration, nimblv controlled, keeps the
humming bird in flight, enables it to feed with-
out alighting.

Llectric vibration is the essence of telephone
transmission.  Voice, music, pictures, teletvpe —
no matter what type of signal —the story is told
by the frequency and strength of not one, but
many vibrations.

Learning how to control electric vibrations to
pin-point accuracy has been one of the basic jobs
of Bell Laboratories scientists in their develop-
ment of the “carrier” art which enables the send-
ing of many morc conversations over existing

wircs. Amoung thelr inventions have been oscil-
lators, modulators, hlters, coaxials, wave-guides,
and radio lenses.

Constantly Bell Laboratories scientists discover
new and better wavys to control and adapt clectric
vibrations by wire or radio to the needs of the tele-
phone user. Their pioneer work in this field is one
important reason behind today’s clear, dependable
and economical telephone service.

BELL TELEPHONE LABORATORIES

Exploring and inventing, devising and perfecting, for con-
tinucd improvements and cconomies in telephone service.

TELE-TECH -+ April, 1948
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For Emergency Services . . . .
The Link 3000UFS Transmitter
and Eimac 4-1000A Tetrodes

Here’s a team that fills the bill by providing the dependability
of performance required by police and other emergency
communication services.

Link Radio, well known manufacturers of radio communication
equipment, in designing their 3 kw 30-50 Mc. FM transmitter
choose Eimac 4-1000A tetrodes to power the final amplifier.
The high power-gain of these tubes enabled Link to use their
standard 50 watt transmitter as a driver. The resulting com-
pact simplified transmitter is ideally suited for control through
telephone circuits from remote locations. A single pair of
telephone lines carries transmitter modulation, power control,
overload relay reset, and frequency selection plus receiver
output and selection.

LINK 3000 UFS

£ L

Because of their power-gain abilities, stability and other : 2
exceptional characteristics, the 4-1000A tetrode offers the ?5{"’;‘-‘;"
design engineer interesting potentialities . . . write direct for RERN

further information, data is available. EIMAC 4-1000A TETRODE

EITEL-McCULLOUGH, INC

212 San Mateo Ave, San Bruno, California

Export Agents: Frazar & Han:+n 301 Clay St San Franclico, California

TELE-TECH =+ April. 1949 9
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take your choice...
FIXED
PAPER-DIELECTRIC
CAPACITORS -

Readily available for DC electronic applications, these capaci-
tors are manufactured in accordance with joint Army-Navy
specifications JAN-C-25. Case styles include types CP 53, CP
54, CP 55, CP 61, CP 63, CP 65, CP 67, CP 69 and CP 70.
Capacitance ratings are from .01 Muf to 15 Muf, and voltage
ratings are listed from 100 to 12,500 volts. '
» These capacitors are constructed with thin Kraft paper, oil
or Pyranol* impregnated, which provides stable characterisrics
and high dielectric strength. Plates are aluminum foil, manu-
factured according to detailed specifications. Special bushing
construction provides for short internal leads, preventing pos-
sible grounds and short circuits. The cases have a permanent
hermetic seal to provide longer life. A variety of mounting
arrangements are available for various installation requirements.
Write for detailed description and operating data: Bulletin
GEA-4357A. -

#Pyranol is General Electric’s non-inflammable liquid dielectric for capacitors.

SAVE SPACE
CUT COSTS

Less than one inch long, and only
one inch square, this postage-stamp-
size selenium rectifier offers radio build-
ers substantial savings in production
costs. Only two soldering operations
and a minimum of hardware are neces-
sary for installation in places where a
rectifier tube and socket won’t fit.
They’re built to safely withstand the
inverse peak voltages obrained when
rectifying (half-wave) 110-125 wvolts,
rms, and feeding a capacitor as required
in various radio circuits. Tests prove
that selenium rectifiers will outlast the
conventional type of rectifier rubes, at
the same time costing less. Send for
bulletin GEA-5238.

10
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HOLDS
OUTPUT VOLTAGE
CONSTANT

This 500-va voltage stabilizer is suit-
able for a wide variety of electronic
applications where constant voltage is
demanded. Voltage variations from 93
to 130 volts are absorbed almost in-
stantaneously and output voltage main-
tained at 115 volts {(plus or minus 1
percent). There are no moving parts,
no adjustments to make. This unijt will
operate continuously at no load or short
circuit without damage to itself. It will
limit the short circuit current to approx-
imately twice stabilizer’s normal full
load current rating. Other sizes avail-
able range from 15 to 5000 va. For
details, check bulletin GEA-3634B.

T T
T |
erzamfﬁ EEFCTRIC §

ir\d ¥
. e, snrel

WANT TO TIME
TUBE LIFE?

Suitable for installation in radio trans-
miteers, these G-E time meters provide
accurate record of tube operating time.

April, 1949

TELE-TECH -

They record in hours, tenths of hours,
or minutes. Ratings range from 11 to
460 volts. Installation on a panel or
switchboard is simplified by quick-
wiring leads. Timer harmonizes with

other papel instruments in appearance
and size. Dependability is assured by
Telechron® motor drive. Also available
for portable use or conduit and junction
box mounting. Check bulletin GEC-472.

FOR YOUR TELEVISION SETS

General Electric’s television cord set
comes in G-foot lengths, made of 2/18
Pot-64 brown Flamenol* rip-cord. Set
has brown plastic plug and new brown
Flamenol connector molded on opposite
end. Rip-cord has smooth finish, resists
oil, water, acids, alkalies, or sunlight

" deterioration. Rating is 7 amps., no. 18
wire. Set is designed for assembly on

*Trademark Reg. U. S, Pat, Off.

television receiver rear panel, auto-

matically

disconnects when panel is
removed. Write for further information.

DEPENDABLE CONTROL
FOR AUTOMATIC DEVICES

G.E’s multi-contact relays are in-
expensive units built specifically for
appliances and vending machines. Con-
struction features assure quiet, reliable
operation, and compactness makes them
adaptable to a variety of devices such
as coin changers, phonographs, and
television receivers. Single-circuit con-
tacts or combinations of contacts for
multi-circuit application are attached
to the same sturdy frame and coil
assembly, affording a multiplicity of
relay forms. Ratings are 5 amperes at
115 volts or 24 volts, a-c or d-c, Get
details from Bulletin GEC-306.

r————————————————--———7

I General Electric Company, Section C667-1 I
I Apparatus Department, Schenectady, N. Y, r

Please send me the following bulletins:
[JGEA -3634B Vollage Stabilizers

I 1GEA-4357A D-C Capacitors
[1GEA-5238 Selenium Rectifiers
[1GEC-306 Multi-contact Relays

] OGEC-472  Tube Timers

I oweme
/ COMPANY..

ADDRESS...._..... .

QTy
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el 260 in
aff-bakelite

can Tl you Wiy

IMPSOMN ELECTRIC COMPANY

5 e hicogo 44, 111 In Cencda: Bach-Simpsan, Ld., lendan, Oy,
3 o o

RANGES at 20,000 ohms per voit DC, 1000 ochms per volt AC
VOLTS: AC & DC-2.5, 10, 50, 250, 1,000,15680£ICR0 AP
RENT: 10, 100, 500 MA—10 AMP—
g‘l:'chdlg? 0-2,000 (12 center}, 0-200,000 (1200 center}, 0-20 MEGOHMS {120,000 ohms center)
DECIBELS: (5 ranges) —10 to 52 DB

12
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IRREGULAR-TERRAIN PROPA-
GATION of ground waves at 50 to 250
megacycles, is title of valuable report
prepared by K. A. Norton and his Na-
tional Bureau of Standards group for
the Ad Hoc committee. Report com-
prises 15 pages and includes 27
graphs, but is supersecret—not to be
quoted or reprinted. Analysis of data
from 13 TV and FM stations indicates
that corrections can be applied to the
theoretical smooth-earth curve, pro-
ducing dependable results that square
with observations. Fortunately these
corrections are not very large, great-
est being about 12 db.

RECTANGULAR TV TUBE is be-
ing readied for the market by a large
glass company which has already de-
veloped automatic machinery for
fabricating these tubes. Flat form
would “take smaller cabinet and
smaller shipping box. Since less glass
and material are required, prices
eventually are expected to drop be-
low round glass or metal tubes,

3-by-4-FT PROJECTION—N. A.
Philips engineers are reported work-
ing on adaptation of Protelgram
(originally designed for 15-by-20-
inch screen) to throw front-projec-
tion pictures onto screens up to 3-by-
4-ft. in size. Story is that nearly
eight million dollars has been spent
on developing Protelgram equipment
here and in Holland.

MOBILE ALLOCATIONS so long
and repeatedly delayed by FCC, now
appear to be coming through, as we
go to press, Definite assignments for
the whole mobile field may therefore
be determined before this is printed.

TV MFRS ASSN exclusively, was to
be attempted March 21, at NY meet-
ing called by Sightmaster’s M. L. Cap-
lan. Proposed association would de-
vote whole energies to television-re-
ceiver matters, feeling being that the
plunging new TV industry has prob-
lems too complex to be made part of
agenda of another more general
group.

BEER-GLASS MAGNIFIERS —
Glass lenses incorporated into the
bottoms of beer glasses for better
television viewing is latest innova-
tion being considered by tavern hosts
along our neighboring Third Avenue,

reports our East Side correspondent.

TELE-TECH + April. 1949
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P I ONETETRS

ELECTRIC AND ELECTRONIC PROGRESS

BUILT FOR LONG, TROUBLE-FREE PERFORMANCE
UP TO 450 VOLTS AT 85°C.

These sturdy little dry electrolytics have what  withstand plenty of heat. Thanks to a recently
it takes to match the toughest capacitor  developed processing technique, they are

assignments in television and other exact- outstandingly stable, even after extended
ing equipment where the use of ordinary shelf life. In every respect, they are designed
components may only be inviting trouble. for better-than-average service on tougher-

They're compact, easy to mount. Theyll  than-average jobs.
SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS
TELE-TECH =+ April. 1948 13
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cluded in the famous Sylvania line . .

Sub-miniatures, seven- and nine-pin
miniatures, standard types, and the
great Lock-In radio tubes are all in-
. all represented

in the leading makes of home receivers—from portable
modecls to console combinations and television receivers.

It is the high quality of these Sylvania tubes that
has made them preferred . . . has made them famous

throughout the world.

For full information about Sylvania tubes, see a Syl-
vania Distributor, or write Sylvania Electric Products

Inc., Radio Tube Division, Emporium, Pa.

SYLVANIA
ELECTRIC

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT
LAMPS, FIXTURES, WIRING DEVICES: PHOTOLAMPS; ELECTRIC LIGHT BULBS

TELE - TECH
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: C‘f’” Smaller than your /
- fingernail /)

BUT SKY HIGH IN PERFORMANCE.

EL-MENCO CAPACITORS

One sure way to protect the perform-
ance of your radio, electrical and electronic
equipment is to specify El-Menco fixed
mica dielectric capacitors, These small-size,
high capacity condensers not only meet
Army and Navy JAN-C-5 specifications,
but they are tested at double the working
voltage.

Al impregnated and molded in low loss bakelite,
El-Menco Capacitors do a better job in any climate under
the most severe operaling conditions, Look to El-Menco to
help you build and keep your reputation for using the
superior components that make your electrical equipment

superior.

THE ELECTRO MOTIVE MFG. CO., Inc.
WILLIMANTIC CONNECTICUT

’ Acfual Size |/32" x I/Z" X 3/!6" ; i

For Television, Radio and other- Elec‘l’romc Apphca- ‘
tions, : :

2 - 420 mmf. cap. at 500v DCA,

2 . 535 mmf. cap. at 300v DCA.

Temp. -Cosefficient +50 parts per mllhen per ..
degree C for-most capacrly values,

6- do+ color coded ' :

NEW:CM 15 MINIATURE CAPACITOR

Write on your
firmn letterhead

for Catalog and Samples. "
=
MOLDED MICA MICA TRIMMER

CAPACITORS

Foreign Radio and Electronic Manufacturers communicate direct with our Export Dept. at Willimantic, Conn, for information.
ARCO ELECTROMICS, INC., 135 Liberty 5., New York, N. Y. Sole agent for jobbers and distributars in U. §. and Canada.

TELE-TECH - April, 1948 15
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oW The
MALLORY MIDGETROL DUAL

... 1o help you make

MORE CONVENIENT, S
MORE EFFICIENT,
BETTER LOOKING

Television Receivers |

Now Mallory has produced a Dual Mallory Midgetrol

High ligh ts o f the with concentric shafts.
MALL Mallory precision manufacturing PLUS small size
ORY (13¢ diameter) provide a method to move several key

MIDGE TRC’L DUAL television adjustments from the rear of the chassis to

the front. Eight single controls now required to make
1. Combines two quiet, compact controls on adjustments can be changed to only four Dual Mallory
concentric shafts. Midgetrols, permitting ready adjustment at the front

2. Insulated for the higher voltages en- of the chassis.

eountered in television. . .
You get a cleaner-looking set, an easier set to produce

3. Special ID‘V‘(Il"ift 1ie§istz:inqe ele“}’jm meets —and the Mallory Midgetrol provides the ruggedness
temperature-humidity drift problem. and dependability television parts must have.

4. Only dual control with two-point shaft o
suspension, which means—shorter bush- Read the hlgh]lghts of the IVIaHOl‘y Midgetrol Dual . ..
ing may be used. more stable resistance and see why those who have secu what it can do to
values are ohtained, less flangel' of improve quality and cut costs are so enthusiastic
damage in assemnbly, longer life, longer b ‘e fut
shafts may be sately specified. about 1ts future.

5. Available now for prompt delivery and P. 5. The unique qualities of the Mallory Midgetrol

competitively priced! Dual make it perfect for many applications in
other fields as well. Mallory engineers will be glad
to tell you more about it. Write Mallory today.

Precision Electronic Parts—Switches, Controls, Resistors

SERVING INDUSTRY WITH

B P.RMALLORY & CO.Inc. h

=4 Capacitors Rectifiers
Contacts Switches
Controls Vibrators.

Power Supplies

Resistance Welding Materials

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

16 TELE-TECH = April, 1949
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«+«YOUTr COrs
hear only your
calls!

Just press a button to call your
cars—individually, or by groups

Now you can control and direct calls to vour fieet, or toany one
car in your fleet with the new Motorola “QUIK-CALL" selective
signaling equipment! Your cars can be called only by yonr base
station. Another “FIRST"—Motorola “Quik-Call” prevents your
cars from receiving calls sent by other transmitters on the same
or adjacent channels...they need not hear any calls except those
coded from your station alone. Interference from diathermy is
completely locked out during standby and, most impoctant, skip
interference false calling and squelch opening is eliminated.

Motorola “QUIK-CALL” prevents nuisance interference from
stations in nearby communities, reducing driver fatigue and
increasing the utility of any radio system,

Developed after two and one half years of exacting research,
Motorola “QUIK-CALL" is based upon the use of a pure tone
generator of instrument precision, called the Vibrasender, and a
responding resonant responder—called the Vibrasponder. These
“electro-mechanisms” in various combinations, are capable of
calling your fleet (with the single-key system) or of selectivity
calling up to 1,350 individual units {(with the 24.key system)
with the precision and speed of adding machine operation.

A product of Motorola Research Laboratories

TELE-TECH - April. 1949

4440{51cu§122%3k§5?%72an be added
Molorota

to your present equipment

It doesn’t matrer whether you're installing a whole new
communications system. or if you already have 2-way
radio...the Motorola "QUIK-CALL” can be adapted to
your system in bringing it up to date. Enjoy the advan-
tages of this new kind of 2-way radio.

FREE!

GET THE COMPLETE DETAILS

DESCRIPTIVE BOOKLET

MAIL THIS COUPON TODAY
S R e t—— 1
st

COMMUNICATIONS DIVISION
4545 West Augusta Boulevard
Chicago 5T, lllinois Dept, T.T

J.,W"h\/l‘

-
I |
| I
I I
| |
| Please mail me a FREE copy of the descriptive booklet on |
| Motorola “QUIK-CALL" selective signaling equipment. |
| I
| |
|
|
|
I
|

Name ... s Position............
|
Address. . e iaa |
I
[ R Zone...... State_........0 l
S ]
17
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DEFLECTION YOKE SHELLS

with black  exterior finish,
us illpstrated above, hove
3 inside diameter, 3.093
outside diameter.

Q-3 is 2-31/32" long. The
others, Q-4, Q-5, Q-6, Q-11,
Q-12, Q-13 ore 2-11/327
long.

S

*Reg. U. S. Pal. Off.

18

COSMALITE™ SHELLS

for Television deflection yokes
are made to meet your individual needs.

Keep in mind that we have tools available without charge for all Shells
shown above. And . . . we can quickly make tools for other punching and
notching as may be required. COSMALITE is known as a quality product.
It meets the most exacting requirements.

Inquiries given specialized attention.

% CLEVELAND CONTAINERZ

6201 BARBERTON AVE, CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES ot Plymauth, Wise,, Chicogo, Detroit, Ogdensburg, N. Y., Jumesburg, N.J,
ABRASIVE DIVISION ar Clevelond, Ohia
CANADIAN PLANT: The Cleveland Cantainer, Canoda, L1d., Prescoty, Cntario

REPRESENTATIVES
CANADA W, T. BARRON, EIGHTH LINE, RR €1, OAKVILLE, ONTARIO
Mernopoumug .

NEW YORK . T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N.J.

NEW ENGLAND E. P. PACK AND ASSOCIATES, 968 FARMINGTON AVE
WEST HARTFORLC, CONN,

TELE-TECH -« April, 1949
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WIDE RAMGE
BEAT-FREQUENEY
HECILLATOR
TrRETOM-A - SERAL MO8
GEHERAL RADID OB:
BT MABL 0 &

DIRECT READING from 50 Cycles to 5 Megacycles

HIS wide-range beat-frequency oscillator has a number of

novel circuit arrangements which make i1c very valuable
for use not only as a general-purpose laboratory oscillator but
also for testing all sorts of wide-band circuits and systems.

2

6

7

The wide ranges are obtained wich a single control knob and a two-
position range selector switch

By means of an &-v-c circuir, the output voltage is held constant within
+1.5 decibels over the entire range

Frequency drift is held to a very small value through carefully designed
chermal distribution and ventilating systems

Any small drift remaining may be eliminared by reserting che oscillator
to zero beat

A degenerative amplifier minimizes hum and distorrion and also equa-
lizes the frequency response

The output voltage is measured by a vacuum-tube voltmerer across the
output terminals

One output rerminal is grounded

For taking selectivity curves on tuned circuics over a wide

range

of frequencies this oscillator is especially useful in that

these measurements may be made very rapidly and accuracely
with it

TYPE 700-A WIDE-RANGE BEAT-FREQUENCY OSCILLATOR . .

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

TELE - TECH

. . $700.00

Cambridge 39, Massachusetts

« Kpril. 1949

www americanradiohistorv com

FREQUENCY CONTROL
AND CALIBRATION

The main dial is direct reading on two
approximately logarithmic scales for 50
cycles to 40 kilocycles and 10 kilocycles to
5 megacycles. The incremental frequency
control is calibrated between — 100 and
-+ 100 cycles and — 10 and —+ 10 kilo-
¢ycles for the two ranges. Any frequency
change made with this dial is added alge-
braically to the reading of the main dial.

The calibration may be standardized at
any time, by seMing the instrument to zero
beat with the zero adjustment, to within 5
cycles on the fow ronge and 500 cycles on
the high range.

19
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.
to modernize your product and

to enhance its ““saleability’’

Two slide switches rated
T ampereat 125 volts DC
3 amperes
at 125 volts AC

Si -
$5-26 Singereow

P

'3(?’*/) These sturdy litile switches are

ideal for appliances, toys and

electrical equipment requiring
3-ampere swilch contact care
rying capacity. Both are Un-

: derwriters approved. Write
§5-26-1 amslebele:  for 55.26 Switch Bulletin,

LINE-SLIDE-ROTARY ACTION

Dozens of Contact Arrangements

Inexpensive types are available for practically any switching
requirement and at prices that will please you. Samples ta speci-
fications an request to quantity users. Write for Stackpole Switch
Bulletin RC7C.

Fixed and Yariable Resistors ELECTRONIC COMPONENTS DIVISION, ...and hundreds of molded
tron Cores » Alnico Il Perma- iron powder, metal, carben
nent Magnets ... STACKPOLE CARBON €O. St. Mﬂl’ys' Pa. and graphite products.

—_— STACKPOLE __

27 TELE-TECH ¢ April, 1949
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me ADLAKE o

MIGHTY MIDGET
RELAY (No. [110)

Tt

IT IS DEPENDABLE—
REQUIRES NO MAINTENANCE

The Adlake No. 1110 Relay is small enough to fit in
one hand, yet it makes and breaks 30 amps. easily,
and with low operating current.

Like all Adlake Relays, No. 1110 is hermetically
sealed against dust, dirt, moisture and oxidation;
mercury-to-mercury contact prevents:burning, pit-
ting and sticking. It's absolutely safe, requires no
matntenance, and is cushioned against impact and
vibration.

/
These qualities make the Adlake “Mighty Mid- //// ////// ///
/

S

get”” ideal for use with flasher installations—as well
as in power circuits, motor and heater controls,
traffic signals and a host of other uses.

O

The Adlake Mighty Midget Relay gives you long,
WRITE TODAY for FREE illustrated catalog, trouble-free service on outdoor installations. It’s
with details on No. 1110 and other new Adlake weatherproof, shockproof and absolutely depend-
Relays. The Adams & Westlake Company, 1117 able! Silent and chatterless! Equipped with com-
N. Michigan, Elkhart, Indiana. pression-type terminals to simplify installations.

7/

i
we lams & Westlake comeant

Established 1857 « ELKHART, INDIANA ¢ New York ¢ Chicago

A RN RN N RN FNRNNENNENEENEN EANNNNEENEEREERENNENRENNNENNERNXNNRXN] [ EE RN RN N NN NN NNN]

Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Conirol Circuits
TELE-TECH +* April, 1949 21
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T55A—B" dirert rodiator,
B watts, 7013000 cyches.

just pick from

thiS line cos | :z*:,.;:?;.;::%;;;“f;::a::_

2

T5TA— dual unit system,

38 wots, 60-15,000 cyces. % NO MATTER what your loudspeaker needs
may be, one of these five Western Electric types
will fit like a glove!

If you're locking for superlative reproduction,
you can’t beat the dual unic 7574, with irs
unequaled combination of efficiency, frequency
response and power capacity.

If you want the finest in direct radiators, you’ll
7288 — 12" divect rodictor, get just that in any one of the four Western
30 wats, §0-10,000 cycles. . . .

Electric types—simply pick the power you need,

All types are available for immediate delivery.
Call your nearest Graybar Representative or write
to Graybar Electric Company, 420 Lexington Ave,,
New York 17, N. Y.

Western Electric

S v 501030 i — — QUALITY COUNTS —

rodiator, far out- 5
doar use; 50 watts, 60-10,000 cycles. y ‘ I’A\.T\\),a : DISTRIBUTORS: IN THE U.S.A.— Graybar Electric
i

Company. IN CANADA AND NEWFOUNDLAND—
Northern Electric Company, Ltd.

22 TELE-TECH + April, 1949

www americanradiohistorv com


www.americanradiohistory.com

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

TV ALLOCATION JUNE 1, is our guess, the way
things have been dragging. Bureau of Standards group
has completed its part of final report on ground-wave
propagation at 50 to 250 MC. But Technical Information
Division of FCC is still far behind in completing its
work on tropospheric propagation, which has been oc-
cupying it since early February, despite Chairman
Coy’s speedup orders.

AD HOC APPROVAL APRIL 1 seems best possible
date. Then it will take three weeks to call an engineer-
ing conference. Another four weeks will eclapse hefore
FCC is ready to announce the new rules under which
new TV allocation will be made. Next will follow a
hearing at which both the rules and resulting allocation
will be discussed. If the opposition is not strong, the al-
location would become fixed in about three weeks more.
Which would bring us up to about June first.

And in the meantime the whole television situation
in the United States remains frozen and up in the air!

MILITARY-SECRECY FARCE—On a following page
we reproduce photograph showing the immense mass of
paper work (400 lbs. of it) which went into the manu-
facture of one small routine radio-electronic unit. This
is the photograph referred to on page 27 of March TELE-
TrcH, the picture which, after being approved by local
Navy censors, was then deleted on orders from Wash-
ington, after it was on the press,

Then after we had finished printing the magazine,
with the deleted page, word was received that the
Washington bureau officials had withdrawn their objec-
tions to the photo and that their signed approval would
come along in a few days. But when no word had come
after a week, we made inquiry and were told the Navy

had again reversed itself and now clamped down on any
photographs of the transceiver being published.

On the same day, however, one of these identical
transceivers was shipped to our building, Grand Cen-
tral Palace, and put on public display at the IRE Radio
Show, where it was freely viewed by thousands of radio
men and members of the public during the week!

With this evidence of “left-hand vs right-hand,” the
bureau again reversed itself (for the fourth time!) and
the photograph now appears with official approval.

TELEVISION FATHERS NEW LANGUAGE—The
advent of television has marked the rise of one unfore-
seen event afflicting the merchandising trade and serv-
icing {raternity, practically necessitating return to
“school” for all except those engineers whose specializa-
tion led to the new developments. Not only has it been
necessary to learn how technics and new technology,
but the old chit-chat about tone, selectivity, tuneup,
circuit noise, feedback, etc., is giving way to the new
lingo about dipoles, rasters, turrets, clippers, synclocks,
blanking, focusing, picture areas and a new world of
other terms and methods. Routine stuff to TV engi-
neers, its a new language to many concerned with a
television era.

FACTORIES FOR DEFENSE—If another war comes
—which heaven forbid—we can be sure it will be
fought with radio and electronic weapons on a scale
that will put into shadow even the best electronic
achievements of 1942-1945. And the plain fact is that we
have not half the radic manufacturing capacity that
would be needed, even with our present huge peacetime
radio-TV {facilities. Adequate factory assembly lines
and quickly-spread “know-how” are important in our
defense plans for the future.

The May Issue of TELE-TECH will mark

Radio Broadcasting's 29th Year

RMA's 25th Year Television's 10th Year

Caldwell-Clements' 28th Year in Radio-TV Publishing

In commemorating these anuiversaries the May Tele-Tech will include special features tracing the
growth of radio inventiou and discovery, aud pointing out the early inceptions of present-day-radio

niethods and practice.

TELE-TECH -+ April. 1949
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Radio—TV Must Make Way

Youthful enerqgy essential for new inventions and engineering advances

in radio-electronic art: Today's technical complexities best utilized

by 25-30-35-year groups — From IRE convention address, March 7

By I. S. COGGESHALL,

THE scientific study of the pro-
cess of aging is called gerontol-
ogy. In this branch of knowledge,
data have
showing age-distribution versus
many human traits and accomplish-
ments, a few of which have been
converted by the author to his
uniform statistical method of pre-
sentation, where the maximum 5-
year group is given the index of
100; the results are shown in the
table.

They may be summarized in the
dictum: Don’t grow older than 25,
unless it is absolutely necessary.
James set that figure in 1893 when
he said: “Outside of their own busi-
ness, the ideas gained by men be-
fore they are 25 are practically the
only ideas they shall have in their
lives. They cannot get anything new.
Disinterested curiosity is past, the
mental grooves and channels set,
the power of assimilation gone.
Whatever individual exceptions
might be cited to these are of the
sort that prove the rule.”

Measurements by psychologists,
of ability to learn, (see table, line
5), reveal an index of 100 at age
22, tapering off to 64 in the early
50s. Perception, not shown on the
chart, measured by ability to recog-
nize objects when exposed in suc-
cession at 0.1 sec. intervals, cor-
respondingly falls off in middle age,
(use of spectacles permitted). An-
other standard test of perception
you can make yourself, by trying
to recall, with your son, the scene-
sequence in the movie you saw
night before last. Statistically, he
will beat you around the bain, one
reason being that he is interested
and you don’t care particularly.
Fading interest in things outside
one’s chief concerns, is a symptom
of age which sets in early in ma-
turity.

The Army Alpha speed-intelli-
gence tests produced average scores

24

been made available.

Young Men's Inventions

“The invention of young men is more
lively than of old; aond imoginations
stream into their minds better. Men of
age object too much, consuvlt foo long,
adventure too little, repent foo soon, and
seldom drive business hame fo the full

period, bul content themselves with a
mediocrity of success.’—Froncis  Baocon,
1625,

which are distributed by age-groups
on the chart, (line 6). A similar
plot is made, on line 7, of an ex-
amination of citizens of 19 New
England villages in common sense,
practical information, and ability to
solve simple problems. Both are
peaked in the early 20s and show
gradual deterioration as age creeps
in.

That physical strength and prow-
ess are maximal in the young hardly
needs demonstration, but on the
chart has been included line 8 to
show that professional baseball,
professional boxing, and tennis
championships are won predomin-
antly by men in their late 20s, and
that said champions, in general,
blow out like a bulb at 45. The
speed of muscular reactions of
{ingers, hands, and feet to audible
and visible stimuli have been care-
fully measured, (line 9), and pro-
duce maximum index figures in the
late 20s; fortunately the tapering-
off is one of the most gradual in

The Real Future of TV

When we ore in danger of lesing our
perspecfive, let us remember thaot the
important things in the future of tele-
vision and jet-propulsion ore not us, but
the kids wha for the first time are put-
ting their ham-shacks on the air, or get-
fing their model cirplones off the ground.

www americanradiohistorv com

Fellow IRE. [uternational Communications Depl.,
Western Union Telegraph Co., Neww York City

the list, adding years to our lives
in crossing the street. Muscular co-
ordination reaches its peak in
champion rifle and pistol shots and
billiards champions; the age-distri-
bution of their championships, (line
10), is at a maximum in the late
20s.

On account of its importance,
automobile driving has been given
much attention by applied psycholo-
gists, and three lines on the chart
relate to the subject. The first.
(line 11), on steering control and
brake-reaction time in hundredths
of a second, produces indices very
much like those of general muscu-
lar reactions to wvarious stimuli.
(line 9), and shows that lads in
their early 20s are guicker to react.
Line 12 indicates, however, that
older men are content to drive
slower (especially in Connecticut);
and line 13, which records the re-
ciprocal of automobile fatalities
gives men betwen 45 and 55, for
once, something in their favor.

The hot blood of youth can be
measured by calorimeter even when
in state of repose; the figure is
called basal metabolism and is ex-
pressed in calories radiated per hour
per square meter of body surface.
It is highest in youth, but on line
14 is shown at index 100 as the
figure enters our chart from the
left; it holds up well until middle
age. This too is the mating and
nesting season of life, the curve
of marriage rate, (line 15), cor-
responding closely with that, (line
16), of the age of fathers whose
children are born within a given
yvear. The activity of married males,
(line 17), produces a different type
of curve from any other on the
chart except that of baldness, which,
by the purest coincidence, appears
on the next line (18), expressed as
an index-percentage of males show-
ing no loss of hair at various ages.
As our fires burn lower, our teeth

TELE-TECH <+ April, 1949
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or

fall out, our eyes unaided no longer
come to a focus on the retina,
acuity drops at the high end of the
auditory spectrum until the DB loss
at 1200 cycles interferes with the
hour-after-hour communication of
intelligence, and what hair we keep
{no wonder!) turns gray.

Greatest Productivity

The psychology of invention has
been closely studied, and some re-
sults are tabulated on the chart.
Holders of patents and inventor-
engineers replied to a Patent Office
questionnaire as to their age when
they made their initial invention,
whether or not patented or a true
“first-invention.” Line 20 shows a
broad peak in the late teens and
early 20s. Most initial inventing is
over by 40, although the curve
shows scattering first attempts in
the 60s. And not shown on the chart
is an index of 13 at ages 5 to 9,
and index 66 in the range 10 to
14 years! First patents, of course,
lagged initial invention. Shown on
line 21, the peak occurs in the late
20s.

On the next line (22) is shown
an index representing the percen-
tages of 150 typical inventive en-
gineers, in three laboratories cover-
ing electrical research, -electrical
design, and non-electrical research,
who made patent disclosures during
each age interval over a period of
vears. The peak was in the early
30s, the single year of maximal
participation being 33. As in almost
all these curves, the combined age
groups where the index exceeds 50
comprehend 75% of all the activity
—in this case, ages 25 to 44. The
next curve (23) is interesting by
way of contrast: for the same group
of engineers, it shows, not their
numerical participation in making
discoveries, but their individual
outputs expressed as an index of
the number of patent disclosures
made per man-year at various ages.
Note that the whole curve has thus
been advanced 10 years—that the
ages of maxima production are In
the early 40s and that the curve
holds up well in the late 40s.

When it comes to most important

TELE-TECH * April, 1949

Engineers

inventions, as distinguished from
run-of-mine patents, the plotted re-
sults depend upon the make-up of
the lists, which tend to be small.
Wyman is responsible for selecting
85 firsts which produce the curve
on line 27. Spooner took the World
Almanac list of 100, and produced
line 28. Your author similarly se-
lected 79 of the more modern from
“Radio’s 100 Men of Science,” listed
by Dunlap, and their age-distribu-
tion is shown on line 29. Radio’s
curve of genius fits nicely on line
1, IRE’s curve of present age of
Associates!

Based upon a little different es-
timate of importance, Rossman, by
questionnaire, ascertained from 421
professional invenlors their ages at

time of conception of what they
considered their most important
single invention, and got the curve
which appears on line 30, with a
peak in the early 30s. In fields other
than electricity, Pressey et al, lines
31 to 34, give figures for outstand-
ing works in poetry, chemistry,
mathematics, and astronoemy, indi-
cating advancing ages, in that order,
for greatest periods of productivity.
The final figure in that group, line
35, is for run-of-mine literary out-
put expressed as an index figure
based on the number of books
written per 5-year interval per
thousand authors. By comparison,
with these other fields, radio inven-
tion, up to now, has heen a young
man’s game.

Ages of Maximum Abilities and Capacities

Indices of age-distribution by 5-yr. intervals beginning with ages shown.
Maximal interval assigned Index 100 (shown as **).

Characteristic
IRE Associates, current -

Line
1 IRE Associates, current-, ... ...
2 IRE Members, current age ...,
3 IRE Sr, Mems., ciirrent ..., ... 0
4 TIRE Tot. Mems., (A-M-SM). ..
5 Ability to learn, score ........
6 Speed-intelligence, score
7 Intelligence, gen’l, score
8 Athletic championships
9 Digital-foot react., secs

10 Billiards, pistol, champs. .....

11 Automobile, steering, secs .... 99 ==

12 Pfd. driving speeds, MPH

13 Auto, safety, 1/fatalities......

14 Basal metabolism, C/m* hr. ... ¥
15 Marriage rate, male, white .... 7
16 Fathers of children born...... 17

17 Sexual activity, m. males .. ..

18 No loss of hair, males % ... ...
19 No gray hair, % of males .. ...
20 First invention, age, yrs. ...... i
21 First patent issued, no. ......
22 Engineer-inventors, lab. ... ...
23 Eng’r-inv’s, patents/year .....
24 Dep’t-Heads, lab, pats/yr. ....
25 Prolific inv'trs, pats/yr.
26 Regular inventors, age .......
27 Important inventions (a)
28 Important inventions (b) .....
29 Radio-elec. imp’t inven’s
30 Reg. inventors, important
31 Poetical work, outstand’g
32 Chemistry, important work ...
33 Mathematics, imp't work .....
34 Astronomy, important work ..
35 Lit. output, books/authors ....
36 IRE ch’m, technical comte . ...
37 Ch’m stand’z com. 1946-48 .. ..
38 IRE Fellow, award, *41-’49 . ...
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NAB Engineering Conference

HE third annual broadcast en-

gineering conference of the Na-
tional Association of Broadcasters
will be held April 6-9 at the Stevens
Hotel in Chicago. Registration will
begin on the morning of Wednes-
day, April 6, and a tour of the Halli-
crafters plant at 5th and Kostner
Avenues is planned for the after-
noon. Thursday and Friday will be
devoted to the presentation of tech-
nical papers.

In addition to the formal meetings
of the conference, 37 manufacturers
of broadcast equipment and services

will sponsor exhibits in the largest
technical exposition in NAB history.
Heavy equipment firms which are
NAB associate members will occu-
py about 30,000 sq. ft. of floor space
in the Stevens’ exposition hall.
Manufacturers of lighter equipment,
and NAB associate members en-
gaged Iin service enterprises, will
use approximately 100 rooms on the
fifth and sixth floors for display and
reception.

Following are abstracts of tech-
nical papers which will be present-
ed at the convention,

High Voltage Rectifiers Applied fo

Broadcast Transmitters

C. K. Hooper and N. B. Thorp, Westinghouse
Electric, Baltimore, Md.

This paper concerns the use of
metallic rectifiers in AM and FM
broadcast transmitters. Special atten-
tion is given to the use of selenium
rectifiers in high voltage supplies. Data
is presented on the operating charac-
teristics of high voltage selenium rec-
tifiers based on theoretical considera-
tions and actual station experience.
Efficiency, regulation, aging effects, and
other factors are discussed.

The operating features and costs of
metallic rectifiers are outlined and
compared with tube rectifiers. (Slides
will be shown.)

General Purpose TV Studio Lighting

R. Blount, Engineer, Lamp Dept.,
General Electric, Cleveland, Ohio

A study has been made of some of
the many factors that affect a televi-

sion studio lighting arrangement.
Among others these include the effects
desired in the received picture, what
effects lighting c¢an accomplish, and
the factors that determine the type
of lighting equipment selected. Typical
equipments suitable for the various
lighting tasks have been chosen, cal-
culations have been completed to pre-
dict the number of units needed to
provide the desired footcandle level,
and a layout has been drawn showing
the arrangement in a general utility
studio. From the calculations a number
of ratios have been developed to aid
in the design of lighting systems.

Iconoscope Film Pickup Systems

H. R. Smith, Head of Special Projects Group,
TV Transmitting Equip. Div.,
Allen B. DuMont Labs., Clifton, N. J.

The paper presents a technical de-
scription of DuMont Film Pickup Sys-
tems starting with the optical image
which is projected on the iconocscope
mosaic and finishing with the wvideo
output signal which is sent to the
master control equipment. Circuit de-
tails are discussed briefly, particularly

those involved In preamplification,
shading and line to line clamping.
Mechanical features are illustrated by
means of slides with mention being
made of rim and black lighting, optical
switching, accessibility of components.

Low-Cost TV Transmitting Antenna

M. W. Scheldorf and L. Krahe, Andrew Corp.,
363 East 75th St., Chicago, Il

The development by Andrew Corp.
of a new principle for broadband
radiators has made possible a new
simple transmitting antenna with a
single-ended feed system. Elements
consisting of multiple rods with a wide
variation in lengths are assembled in
a cone-fan shape. The absence of
structural obstructions make servicing
convenient. There is a reduction both
in the cost of the antenna and the
transmission line required to energize
it.

The single-ended diplexer unit con-
sists of simple sections of transmission
line so interconnected and spaced as to
achieve the neeesary frequency dis-
crimination with a minimum of phys-
ical material and without special
intricate features. The entire arrange-
ment is especially suited for small
stations where economy is important.

Kinescope Recording

R. V. Little, Jr, Supervisor, Theatre TV
Engineering Section, RCA, Camden, N. J.

Film recording of television pro-
grams can most easily be accomplished
by photographing directly the tele-
vision picture appearing on the face of
a kinescope monitor. The camera, how-
ever, must be especially designed for
the purpose because of the difference
between the TV system frame fre-
quency of 30 per second and conven-
tional motion picture frame frequency
of 24 per second. It is also desirable
to use a special kinescope with higher
anode voltage.

This paper discusses the means by

Engineers scheduled to take part in NAB sessions, left to right: ]. R. Poppele, member NAB Engineering Committee, vice-president WOR,
WOR-TV and WOIC. William B. Lodge, vice-president and director of engineering, CBS, Curtis B. Plummer, chief television division.
FCC. George P. Aduir, consultani advisor to NAB Engineering Committee. Royal A. Howard, director of NAB Department of Engineering
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Topies, AM, FM, TV; April 6-9

which the two systems are reconciled
and describes a commercial kinescope
recording equipment which is now in
operation in several network key sta-
tions, This equipment may be used in
either the single (combined sound re-
cording) or the double (separate sound
recording) methods. It will produce
film recordings which are of guality
suitable for networking.

Portable Audio Amplifier for AM-FM-TV

W. W. Dean, Broadcast Engineering Section,
Generol Electric, Syracuse

The paper will describe a new
portable remote amplifier incorporat-
ing novel features, The single unit

equipment designed for either AC or

battery operation is designed to meet
the electrical performance characteris-
tics required for AM, FM and TV yet
weighs only 35 pounds. Incorporated
in the assembly is a test-tone oscillator
for checking line levels. Other new
and novel features included in the
equipment will be discussed.

Triode & Tetrode Tubes in HF Operation

H. D. Doolittle, Machlett ‘Labs.,
Springdale, Conn,

The design of tubes for power
generation in the frequency range
from 100 to 1000 MC requires careful
consideration. Transit time devices

such as klystrons, magnetrons, etc.,
may be used, or triodes and tetrodes
of more conventional design may be
“broadbanded”. In cither case a de-
cision must be made as to whether the
eircuit is or is is not to be external to
the tube. The latter permits greater
flexibility in application. There is at
present no unique solution to the
problem.

This paper discusses only the adap-
tation of triode and tetrode “switching”
tubes to power generation in this fre-
quency range. The problems of inter-
electrode capacitance, lead inductance,
cathode emission density, and electrode
dissipation are discussed in relation to
farbrication techniques.

Loop-Antenna System for TV

Broadcasting

A. G. Kandoion ond R. A. Felsenheld, Fed.
Telecommunicetion Labs.,, Nutley, N. J.

Horizontal loop antennas have been
designed for a large number of appli-
cations in the very-and ultra-high-fre-
guency ranges. They are particularly
useful for solving TV problems since
each loop has the required omnidirec-
tional pattern in the horizontal plane
and also some directivity in the verti-
cal plane. Antenna power gain may be
obtained by stacking and the tolerable
standing-wave ratic at the antenna
input can be held to less than 1.1:1
over the entire individual broadband
television channel, Furthermore, TV
requires diplexing to allow transmis-
sion of both picture and sound signals
over the same antenna without mutual
interferance and power loss.

These problems have been sclved by
the design of a very-broadband trian-
gular stack loop antenna. A coaxial
diplexing filter combines the outputs
of the transmitters in a single coaxial
transmission line. Experimental data
will be presented on the complete
antenna system.

Automatic Selection of Broadcast

Program Circuits

J. A, Green & R. D. Essig, Collins Radie Co.,
Cedar Rapids, lowa

A new device, the Autopositioner,
and its relation to broadcast engineer-
ing is presented. A specific application
is discussed wherein fifty program cir-
cuits and fifty order wire loops are
switched and controlled from a remote

Rear view of Autopositioner switching unit

point several miles distant resulting in
a considerable saving in telephone
cable pairs. The circuits to be selected
can be preset in advance at the control
point, and switching occurs when the
operate button is depressed. Similar
circuit arrangements in conjunction
with the Autopositioner unit are an
ideal sclution to many remote control
problems. Typical switching and con-
trol equipment will be operated.

Recent Advances in Broadgast Facsimile

J. ¥. L. Hogan, President, Radio Inventions,
New York City

This paper will discuss improve-
ments in facsimile transmission within
FCC Standards. It will discuss the
importance of improved photographic
reproduction, high definiticn and high
speed. The latest developments in

(Please turn to next page)

Among authors of Conference Papers: Dr, T. T. Goldsmith, director of research, Allen B. DuMont Laboratories. Dr. 8. ]. Begun. engineer-
ing vice-president, Brush Development Co. Frank B. Mclntosh, radio consulling engineer, Washington, D. C. Reynoclds Marchant, develop-
Nelson B. Tharp, design engineer, Westinghouse Electric Corp.. Baltimore,

ment engineer, Minnesota Mining & Mifg, Co.
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multiplex facsimile will be outlined
which maintain simultaneous trans-
mission with regular sound programs.
The multiplex system in effect gives
an FM station a completely new and
supplemental service without demand-
ing additional channel space. Its addi-
tion to an FM station involves no extra
expense other than the cost of the
facsimile terminal eguipment plus the
staff required to prepare and process
the facsimile newspaper. The econom-
ics of the facsimile newspaper will also
be discussed.

2,000 MG TV Relay Link

M. Silver, Project Engineer,
Fed. Telecommunicatian Labs., Nutley, N. J.

The paper describes a link designed
to interconnect television stations in
various cities as well as for local
portable pickups. The link operates in
the 2,000 MC television relay band. A
klystron delivering 156 watts is used.
The {ransmitter is crystal controlled
and frequency modulated. Complete
monitoring facilities are provided at
each transmitter including power, local
picture monitor, frequency monitor,
etc. The receiver is a single super-
heterodyne type. A high degree of pre-
selection is used to avoid interference.
The local oscillator of the receiver is
crystal controlled providing maximum
stability. Three outputs are provided:
one for local monitoring; the second to
feed the next link transmitter; and the
third for local program service., The
design of the equipment is such that
long lengths of antenna cable may be
used permitting fixed antenna installa-
tions at many points of service.

NAB Recording & Reproducing Standards

R. M. Morris, Radio Facilities Engineer,
American Broodcasting Co., New York City

This paper will present a brief his-
tory outlining the need for and estab-
lishment of recording and reproducing
standards to facilitate the economical
exchange of recorded material among
the broadcasters of the United States.
In 1941 the NAB Department of En-
gineering undertook to develop a set of
standards of good engineering practice
to be followed by manufacturers and
users of recordings and recording and

{ Continued)

reproducing equipment for use by the
broadcaster.

Various phases of the problems en-
countered In arriving at the present
standards will be outlined and there
will be a discussion of the many yet
unresolved problems facing the Re-
cording & Reproducing Standards
Commitfee: It was not until 1947 that
standards on magnetic fape systems
were considered, however the phenom-
enal growth of this medium has re-
quired careful and thorough yet ex-
peditious action. The standards thus
far agreed upon on magnetic tape and
those under consideration will be dis-
cussed.

Cathode Ray Tube Video Scanner

R. D. Thompson, Praject Engineer,
Transmitter Div, Allen B. DuMont Labs.,
Clifton, N. J.

Production of a picture signal can be
achieved by imaging the raster of a
cathode ray tube onto a photographic
transparency, and projecting the trans-

mitted light upon the cathode surface
of a photo tube. Such an arrangement,
employing a CRT with a very short
persistence screen, provides a simple
source of program and test material.

The theory of the scanner is briefly

outlined and a practical approach to
circuits for producing the raster, cor-
recting for CRT persistence, and gam-
ma correction are presented. Although
the unit described is intended to use
2 x 2" glass slides, wversatility is
achieved by an automatic fade and:
siide change sequence for artistic
transition.

Properties of Magnetic Tape

R. Marchont, Development Engineer,
Minnesata Mining & Mfg. Co.,
St. Paul, Minn.

The tfundamental physical and mag-
netic properties of magnetic tape must
be fully considered in the design of a
satisfactory magnetic recording and
reproducing system. As an operating
unit, the recording equipment must be
properly maintained in order to insure
continued performance of a satisfac-
tory nature. This paper will explain
the relation of tape properties to
recorder design and call attention to
the relative importance of various
properties.

Suggestions will be given for check-
ing the performance of recording
equipment. These include, in addition
to routine checking of amplifiers and
electronic gear, checks of head align-
ment, tape tension, head wear, capstan
drive speed, bias adjustment, etc. A
brief discussion will be given concern-
ing the optimum storage and handling
procedures for recorded tapes.

Solutions of TV Installation Preblems

R. D. Compton, Technical Manager,
WOIC (TV), Washington, D. C,

The practical problems facing the
engineer for the first time in the in-
stallation ot a television station are
such that many of the engineers who
have been in AM for a great number
of years are inclined to two attitudes:
one of overconfidence; and the other of
fear of the installation.

Television, of course, is a dual in-
stallation of two transmitters, each
specialized in its particular application.
The aural transmitter is not unlike any
normal FM installation, but the visual
transmitter offers many new and chal-
lenging problems to a radio engineer.

The paper will cover the main fac-
tors of considerable consequence to the
proper performance of the installed
equipment, including antenna installa-

(Continued on page 58)

More authors of NAB Conference papers: {Left to right) M, W, Scheldorf. engineer in charge of reseurch for Andrew Corporation, Chicago.
John A, Green, director Broadcast Engineering Department, Collins Radio Co., Cedar Rapids. Jowa. Murtin Silver, senior project engineer
Federal Telecommunications Labs. H, B. Fancher, TV engineer, G.E., Syracuse, N. Y. I. E. Young, manager RCA Broadcast Xmtr. Section.
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Barium Titanates as Circuit Flements

Characteristics and applications of piezo-electric ceramics in

the production of numerous components for electronic circuits

URING World War II, the mica

shortage forced the government
to develop other dielectrics suitable
for capacitors, ete. Since the rutile
form of the ceramic TiO. had been
used since the turn of the century,
part of this program was made
upon titania ceramics in general.
In 1942, during the course of these
investigations, Wainer and Salo-
men' of the Titanium Alloy Manu-
facturing Company observed that
titanates of barium and strontium
exhibit extremely high dielectric
constants, which varied with tem-
perature as shown in Fig. 1.
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Following  this, investigations
were intensified both in this coun-
try and in Europe as well. At the
M.I'T. Laboratory for Insulation

Research, under the direction of
Professor A. R. von Hippel, meas-
urements of the dielectric constant
and loss tangent of pure barium
titanate as a function of tempera-
ture, and their curves’, show (Fig.
2), an extremely high and sharp
peak at approx. 120°C as noticed
by Wainer. (see also °)
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By 4. 1. DRANETZ,
G. N. HOWATT,

]. W. CROWNOVER,

Gulton Manufacturing Corp.,
Metuchen, N. [.

It was shown *' that the sharp
peak in dielectric constant at 120°
C represents a Curie temperature
above which the polycrystalline ba-
rium titanate has a cubic structure
and below which it has a tetragonal
or pseudo-cubic) structure. This is
borne out by curves of interatomic
distance ratios, specific heat, and
specific dielectric constant vs. tem-
perature from ref (5), in Fig. 3.
Both phases may exist between
approx. 122°C, 129°C, (see the c/a
curve). There are two other less
marked Curie secondary tempera-
tures, one at +10°C and one at
—-70°C.

A study by Jackson and Reddish®
has shown that the Curie tempera-
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ture varies linearly with the stron-
tium content, (Fig. 4). Also in
1945, Wul and Vereshchagin® re-
ported a study of pressure effects
upon the dielectric constant of ba-
rium titanate. It is possible to alter
the dielectric characteristics of ba-
rium titanate by addition of other
materials as in Fig. 5. The Gulton
Mig. Corp. under programs partial-
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ly supported by Signal Corps Engi-
neering Labs. has undertaken an ex-
tensive program of research in this
respect. Static measurements by the
M.I.T. research group indicated that
the dielectric constant also is de-
pendent upon the charging poten-
tial, Fig. 6.

These curves show no sharp
peaks at the Curie temp. because
of Interfacial polarization, a situa-
tion In which most of the applied
voltage appears across the ceramic-
to-electrode boundary surface and
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BARIUM TITANATES AS CIRCUIT ELEMENTS (Cent.)

relatively little occurs across the
ceramic itself. Extensive experi-
ments on this observation with a
mixture of 759, BaTiO, and 25%
SrTi0. definitely showed the exis-
tence of a field dependence of the
dielectric constant, as shown in Fig.
7.
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Measurements of reversible capac-
itance® on this same material were
made by superimposing a small 1
KC signal on a relatively high DC
bias. The curves of capacitance vs.

. DC bias were then plotted. Integra-
tion of this function with respect to
DC bias and multiplication by a
scaling constant then yield D, the
electric displacement. A plot of this
function as shown in Fig. 8 is sim-
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ilar to the familiar B-H curves for
ferromagnetic materials, However,
it was found that the maximum DC
bias obtainable (8000 volts per cm}
was insufficient to cause a satura-
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tion of polarization. Here again the
non-linearity of dielectric constant
with field was simultaneously re-
ported by Wul and Goldman®.

This ferroelectric behavior was
then confirmed by D-E hysteresis
loops produced on an oscillograph
at 60 cycles. These curves, taken
at various temperatures, are shown
in Fig. 9, and may be found along
with adequate discussion in the lit-
erature in several places. (ref. 10-
14). From these loops a plot of
the initial slope (a measure of
the initial dielectric constant) was
made and appears in Fig. 10.
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There are three regions of an-
omalous dielectric constant, at —70°
C, +10° C and +120°C. These re-
gions are shifted to lower tem-
peratures with increasing potential,
and the lower maxima become more
pronounced at higher field strengths.
Also the Curie points are at higher
temperatures at 1000 cycles than at
60. Plots made of loop areas (a
measure of the
hysteresis loss
Fig. 9a) as a
function of tem-
perature exhibit
peaks at each of
the anomalous
regions. Also
the remanent
polarization ex-
hibits peaks at
these critical

+i25°C.
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temperatures, while the coercive
force apparently drops steadily
and disappears, as do the loop

area and remanence, above approx.
120°C.

Although non-linear inductors
and resistors had received some
attention in the electrical field,

at the time of this research, very
little thought was given to circuit
applications of non-linear capaci-
tors. Such a development was un-
dertaken by Roberts of the M.I.T.
group?, which included a further
investigation of the fundamental
properties of the material. Some
of his more pertinent results are
shown in Figs. 11 to 14. Fig. 11
shows that above the Curie tem-
perature, the linearity of the curve
satisfies the Curie-Weiss law.
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The wvariation in reversible di-
electric constant with DC biasing
field (in the range up to approx-
imately one megavolt per meter)
the variation of capacitance is most
rapid, dropping off at higher field
strengths, Fig. 12. The variation
with temperature of the critical
field strength E., (defined as the
DC bias necessary to halve the
reversible no bias capacitance) is
most active at the Curie tem-
perature, for the (75-25 BaSrTiO;)
mixture (curve a) and for pure
barium titanate (curve b). In (b) it
will be noticed that there are two
minima, or most effective ranges,
corresponding to the {two upper

Curie temperatures. The curves
(from ref. 15) show that a
]
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non-linearity of capacitance exists
above, as well as below, the Curie
temperature.

Concurrently with work done in
this country, a great deal of study
has been going on in Russia® While
most of the data obtained by Rus-
sian scientists agree reasonably well
with those already discussed, the
voltage coefficient of capacitance for
BaTiO. was found to disappear
above the Curie temperature’,
curves of Fig. 14, This was also
reported by Donley".

The measurements made by Rob-
erts were of reversible capacitance,
where a small AC signal was super-
imposed upon a DC bias, while the

HUGE MASS OF PAPER WORK INVOLVED

These 26 piles of unduplicated drawings, specifications. orders and
correspondence, weighing nearly 400 lbs., show the tremendous
quanlity of paper work involved in meamufacturing only one small
routine piece of government electronic equipment, This is a photo-
graph of the actual work-order material for Navy Airborne unit, a
2-way multichannel transmitter-receiver seen at left. The manufac-
turing drawings alone numbered 1650 and make a pile 24 inches
high, seen at exireme right. The huge blueprint on the wall presents,
as compactly as is readable, the complete circuit diagram for the
This exhibit was shown io New England radio-electronic
manufacturers at Beston on Army Day, Feb. 4, by Chairman Lack
of the Electronic Equipment Industry Advisory Committee, and has

unit.

measurements made by Wul and
Goldman, and Donley utilized only
a high AC voltage. The latter then
represent an effective or integrated
value of capacitance and unless
correlated with ~other information
are somewhat misleading. The ap-
parent discrepancy between these
results may be due in part to either
some Interfacial polarization or to
the loss tangent becoming very
small above the Curie temperature.
Also what was considered in Rob-
erts’ data to be a reversible dielec-
tric constant may be instead an
incremental dielectric constant.
At the present time, the Gulton
Mig. Corp. has in production a
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since been seen by other industrial and mililary groups.
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body which has a Curie tempera-
ture slightly below room tempera-
ture as shown by the curve of Fig.
15. This body has an extremely
high dielectric constant (3300) and
a small temperature coefficient. The
voltage coefficient of capacitance,
as also shown by Fig. 15, i1s also
relatively large. Thus this body
forms an effective non-linear ca-
pacitor.

The piezo effect of barium titanate
was discovered at the Gulton Mig.
Corp. when in testing capacitance
after application and removal of
DC potential it was found that the
samples mechanically resonated at
certain audio frequencies.

(Continued on page 53)

IN PRODUCING SINGLE ELECTRONIC UNIT

The placards, labeling the various files, read as follows, left to
right: Detector and A. F. Typical Sub Assembly: Blank blank
Transceiver, Two-Way Multi-channel Radio and Tremsmitier: Type
Test Electrical Test Data: Quality Control Reports; Piece Rate Daia;
Inspection Instruction Program: Electrical Inspection Instructions:
Purchase Reguisitions; Tool Purchase Requisitions; Pictorial Assem-
bly Layout Detector-AF Unit; Flow Charts and Floor Plans: Electrical
Test Specifications: Material Analysis; Assembly Layout: Outside
Contractor Manufacturing Drawings Representative Quantity; Field
Maintenance Instructions; Test Set and Tool Drawings: Pilot Run
Control Data; Material Specifications;
Manufacturing Change Orders; Preparation for Bids,

Manufacturing Drawings:
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Design provides adequate power at UHF for microwave
relay systems with smaller gain-band limitations than en-
countered in klystrons and velocity-modulated devices

By J. A. MORTON.
K. M. RYDER,

Electrical Apparatus Development Engineer
Member Technical Staff”

Bell Telephone Laboratories, Ine.. New York City

FOR radio relay purposes currently
available amplifiers operating at
4,000 MC are hard pressed by the
required performance. In order to
get sufficient gain and power output
from a velocity variation tube, it has
been necessary to use circuits with
nmany adjustments and stagger
tuning. The bandwidths obtainable
have been sufficient to avoid dis-
tortion difficulties, and it has been
determined that radio relay systems
such as the one between New York
and Boston can be extended to
somewhat longer distances without
appreciable distortion. However, if
it were desired to extend transmis-
sion indefinitely or even for coast
to coast linkages, it is fairly certain
that severe amplitude and phase
tortion would occur and there are
good reasons for Dbelieving that
equalizer networks would be dif-
ficult and costly to apply.

Fig. L: Compauison between elecirode spacing of BTL 1553 and that
of commercially available iriode for microwave circuit applications

‘When this limitation became clear
several years ago, a study was un-
dertaken with the idea of determin-
ing which particular type of electron
ifube amplifier then in use had the
best possibilities of being pushed teo
greater gain-band products. The re-
sults of this study indicated that a
very promising way of achieving
substantial improvement was to
build an improved planar triode for
4,000 MC operation.

The possible devices considered
were of two general types: velocity
modulated, as in a klystron, and
current modulated. as in a triode.
In the usual velocity modulated de-
vices, the bandwidth is limited in
both the input and output cavity
resonators equally; in the grounded
grid triode only the output resonator
limits, the input being very broad.
Consequently, as the band is wid-
ened by loading down the circuit

1000X
/) YA
@ GRID @

OXIDE COATING

Q’s, the klystron loses gain at 6 DB
per octave of bandwith, while the
triode loses 3 DB per octave. If the
two devices start out with equal
gains at some narrow bandwidth,
the triode rapidly pulls out ahead
in gain as the bandwidth is in-
creased. In other words, the com-
parison between the two depends on
the bandwidth, with the triode
standing better and better as the
band becomes very broad.

Consider now the relative possi-
bilities of increasing the transcon-
ductance and hence the gain of the
two devices. According Lo the sim-
plest klystron bunching concept,
transconductance of a klystron may
be increased indefinitely simply by
making the drift time longer. Un-
fortunately, this simple kinetic
picture does not take account of the
mutually repulsive space charge
effects which set an upper limit to
the useful drift tube length by de-
bunching the electrons after a time.
For a 2000 V. beam in the 4000 MC
range, this upper limit is approxi-
mately 3umho/MA. The 402D tube
used in the New York to Boston
system has already approached this
limit within a factor of 2.

In a triode there is also an upper
limit to transconductance which
can be achieved by spacing cathode
and grid more closely. This limit
would be reached if the spacing
were so close that the wvelocity pro-
duced by the grid wvoltage were
small compared to the average
Maxwellian velocity of cathode
cmission. The triode limit of some
11,000umho/MA. is however, many
times greater than that for ordinary
klystrons. Still more important is
the fact that previous microwave
triodes are a factor of 20 to 25 below
this limit, leaving considerable room
for improvement. Thus, if mech-

Fig. 2: (photo) Fourth order spectrum, diffracted by BTL 1553 grid
Fig. 3: BTL-1553 grid has 1000 turns/in. of Y3 mil tungsten wire
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Fig. 4: (leit) Cathode sub-assembly. Nickel core is mounted in ring of low-loss ceramic

Fig. 5:

anical methods could be devised for
decreasing the cathode grid spacing
and at the same time maintaining
parallelism between cathode and
grid, it seemed highly probable that
great improvements would bhe avail-
able from a new triode.
Improvements are possible in a
klystron by lowering the bheam
voltage, to whose 34 power the
transadmittance limit is inversely
proportional. To get transadmit-
tance anywhere near the triode,
however, would require low wvolt-
ages and close spacings like the lat-
ter, Furthermore, the tube would
be more complex, having several
grids instead of one, and would en-
counter difficulties involved in han-
dling large currents in low voltage
drift spaces. A number of modifica-

tions of klystron operation were
considered, but all looked more
complex mechanically and more

speculative theoretically than a tri-
ode.

By translating the known re-
quirements on gain, bandwidth and
power output into specifications on
the actual triode dimensions, it was
found that the Input spacings of
existing commercial tubes would
have to be reduced by a factor of
about five times. In addition, cath-
ode emission densities would have
to be increased by about three to
four times.

A design was finally evolved in
which the required close spacings
could be produced to close toler-
ances by methods which do not re-
quire specialized laboratory skills.

For purposes of comparison, Fig.
1 illustrates the electrode spacings
of the BTL 1553 and of the com-
mercially available microwave tri-
ode. In the BTL 1553: (a) the cath-
ode oxide coating is 1/2 mil thick,
(b} the cathode grid spacing is
6/10 mil, (¢) the grid wires are
1/3 in diameter wound at 1000
turns/in. and (d) the grid anode
spacing is 10 mils.

TELE-TECH + Aprl 1949

right} The cathode grid sub-assembly, consisting of cathode,

spacer, and grid

The cathode subassembly is 1llus-
trated in Fig. 4. The cathode nickel
core is mounted in a ring of low
loss ceramic in such a manner that
the nickel and ceramic surfaces may
be precision ground flat and co-
planar. The four-legged molybde-
num spider which supporis the
cathode is held in the ceramic in
such a way as to prevent buckling
by providing free radial expansion
without any axial motion. Subse-
quent to fabrication, high tempera-
ture processings do not alter its di-
mensions.

The thin smooth oxide coating is
applied by means of an especially
developed automatic spray ma-
chine tube and a coating of 1 == .02
mils may be put under controlled
specifiable conditions. In order to
insure long life with such thin coat-
ings, it was necessary to develop
coatings two to four times as dense
as existing commercial practice.

Grid Assembly

The grid assembly is shown in
Fig. 3. The grid wires are 1/3 mil
tungsten wire, wound at 1,000
turns/in. around flat polished mo-
lybdenum frames which have been
previously gold sputtered. The
winding tension is held precisely
within =21 gram weight to about
15 grams, which is 609 of the
breaking strength of the wire. The
gold is melted to braze the wires to
the frame. The mean deviation in
wire spacing is less than 109 and
in fact the grids are regular enough
and fine enough to be diffraction
gratings as may be seen from Fig. 2.
On this photograph a fourth order
spectrum diffracted by one of these
grids can be seen.

Proper spacing of the grid is ob-
tained by means of a thin copper
shim placed between the cathode
ceramic and the grid frame.

The cathode grid subassembly,
Fig. 5, consisting of cathode, spacer

www americanradiohistorv com
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Fig. 6: Planar Triode completely assembled

and grid is riveted together under
several pounds of force maintained
by the molybdenum spring on the
bottom of the assembly. The rivets
are three synthetic sapphire rods
fired on the ends with matching
glass. The cathode connector is
welded to a glazed condenser can
which provides an internal by-pass
capacitance from the cathode to the
shell of the bulb.

The final assembly is shown in
Fig. 6. The cathode-grid by-pass
assembly is inserted into the pre-
formed kovar - 7052 glass bulb and
the press carrying the heater is
welded to the cathode can. The grid-
anode spacing of 10 mils is easily
obtained by means of the adjustable
anode plug whose surface is gauged
relative to the bulb grid disc.

The high current density (180
MA/CM?*) thin dense cathode coat-
ing and very close spacings posed a
problem in obtaining electron emis-
sion, which had to be solved by
quality control methods because of
the large number of factors in-
volved. Accordingly, tubes, sub-
assemblies, and testers have been
made in batches and studied by sta-
tistical methods right from the
start. Quality control proved wvery
useful in working out the necessary
processing of parts and in demon-
strating the need of dust-free air-
conditioned rooms for assembly.
Such controlled conditions have led
to good pilot production yields (50

(Continued on page 62)
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Highlight of the convention was a side trip to WOR-TV, where the
visiling engineers are shown inspecting the G. E. control console

HEN the 1949 convention and

radio engineering show of the
Institute of Radio Engineers ended
all records were broken: attendance
reached more than 16,000; 172 tech-
nical papers were delivered; and
the unprecedented sum of seven
million dollars worth of equipment
were displayed at the exhibits. The
subjects covered in these talks
showed most active interest in some
of the newest fields of television,
instrumentation on nuclear research,
air navigation technies, computers,
and application of ‘‘semi-conduc-
tors”. It is evident that it is im-
possible to cover in satisfactory de-
tai! in a technical journal nearly
200 technical papers and special ses-
sions heard, just as it was impossible
for anyone attending to look in at
more than one of the sometimes
five simultaneous sessions held at a
single time.

Each year one notes less stress
being given on some of the most
important fields of the radio in-
dustry, financially speaking. On the
technical program standard AM
broadcasting received little atten-
tion. FM none at all, and radio re-
ceiver designs hardly more. This
indicates that these standard activi-
ties have been stabilized as to de-
sign arrangements. On the other
hand the new world of the sub-
atomic and its by-products was dis-
cussed by several leading authori-
ties. An entire symposium was
devoted to discussions of an almost
magical new “semi-conductor” crys-
tal the transistor.

Thus these annual conferences do
bring to the front a survey of trends
in radio engineering thinking, and

34

H. R. Skilter. Airborne Instrument Laboratories, D. W, Rentzel, CAA.
and IRE President Stuart Bailey discuss aireraft control problems

1949 IRE NEW YORK

an insight into new fields of activity
that are growing fast enough to
claim a good percentage of current
graduates of electrical engineering
schools. For example, it was pre-
dicted that revolutionary changes
in air navigation and traffic control
system will take place during the
next 15 years. D. W. Rentzel, Ad-
ministrator of Civil Aeronautics,
described a program which has been
developed. By 1953 omni-directional
radio ranges will blanket most
of the country with static-free sig-
nals, permitting distance-measuring
equipment and a course-line com-
puter to make possible multiple
airways between cities, relieving the
traffic congestion which already has
passed the saturation point in many
parts of the country.
Ground-control approach radar
will be installed in conjunction with
instrument landing systems at the
busiest alrports, while at other large

airports surveillance radar will be
installed as a traffic control aid. The
ultimate program envisions new ap-
plications of radar and television
to solve the weather problems which
plague aviation today and permit
aircraft to fly their schedules with
clock-like precision and absolute
reliability.

The Radio Technical Commission
for Aeronautics (RTCA) which co-
ordinates aviation radio and elec-
tronics includes in its membership
all interested bodies, both technical
and financial. Several noteworthy
integrated systems for the naviga-
tion and traffic control phases
of aeronautical operations were
described. During 1946 and 1947
certain development work was in-
itiated. and aviation was confronted
with a need for evaluating the sys-
tems to find which system or sys-
tem elements had the greatest merit.
Early in 1947, it was realized that

Phileo 6000 MC television relay equipment employing dual conversion and AFC circuits
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Advances in sub-miniaturization, using printed c¢ircuits in LF. amplifier strips were displayed by the U. S. Bureau of Standards at exhibit

Convention Report

additional radio frequency spectrum
was necessary in order to conduct
the necessary development work
and to provide space for installa-
tion and utilization of the adopted
equipments. Frequency service allo-
calions for these services were made
by the International Telecommuni-
cations Union at Atlantic City dur-
ing the summer of 1947.

Questions of interference-free
mutual operation of the different
functions, and duty-cycle require-
ments, are discussed in the RTCA
plan. Novel features include a high-
speed combination primary and
secondary radar antenna, a two-
color combination radar indicator.
and altitude coding. The possibility
of obtaining the full degree of mul-
tiplexing envisaged by the RTCA
is outlined in the light of experience
gained with this equipment.

Speciral response curve of a new orthicon
under development al the RCA laboralories
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As a part of IRE activities, an
increasing responsibility is growing
in the development and production
of equipments related to the science
of nucleonics, After describing the
nuclear particles as to what they
are, how they are measured, and
what they do, the symposium con-
cluded with a survey of the practical
applications to which these can be
put In industry and research.

To satisfy the widespread interest
in high-speed computers a sym-
posinm on recent advances in the
art was scheduled. During the past
vear some new forms of computers
have been completed and operating
tests carried to the point where new
evaluations ot their capabilities and
limitations have become possible.
At this symposium the construc-
tion and operating characteristics of
new computers was discussed, In-
cluding the BINAC, which achieves
the performance of the ENIAC, with
less than 5% of the number of tubes.
This computer is essentially elec-
tronic but uses a mercury-delay-
line memolry and magnetic-tape
input and output eguipment.

A new large-scale computer de-
veloped at Harvard has greater
speed and reliability, more flexible
memory facilities, and greater ease
of preparation of input data than
were found in the earlier com-
puters. The third type considered
was the type 604 Electronic Calcu-

www americanradiohistorv com

lator (IBM) which combines an
electronic arithmetic element, in-
cluding a 13-digit electronic coun-
ter, with punched-card input and
output equipment and additional
mechanical storage registers, with
the possibility of carrying out auto-
matically a “program’” of as many
as 20 arithmetic operations.

An electrostatic memory for a
binary computer show great promise
since they combine the high read-
ing and writing speed of the delay
line type of memory with a verwy
short “access time.” During a part
of the symposium consideration of

{Continved on page 51)

See pages 48 and 49 for new equip-
ment exhibited at Convention.

Louis Pensak, RCA physicist holding the new
Graphecon, a picture storage tube whaose
face will retain radar or oscilloscope traces
for more than a minule, to allow full analysis
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Pulse Cross Generator Applied to

New equipment facilitates TV receiver quality control by providing continuously

monitored test signals whose known characteristics conform with FCC sfandards

By R. P. BURR, Hazeltine Electronics Corp., Little Neck, L. 1., N, Y.

ODERN manufacturers of tele-

vision receivers are faced with
a number of problems which are
not characteristic of the AM and
FM radio industries. In addition to
the basic test equipment require-
ments, a video signal of good qual-
ity and known characteristics is
highly desirable for checking final
performance of the product. Re-
gardless of whether the signal is
generated by the manufacturer or
obtained from a remote transmitter,
its value as a testing medium is
greatly depreciated unless the ex-
tent of its agreement or non-agree-
ment with current FCC standards
is known. Apart from such consid-
erations as sound and picture car-
rier frequencies, which may be
checked with relative ease by con-
ventional methods, the amplitude
and phasing or timing characteris—
tics of the picture signal modulation
gshould be determined.

The wmodulation depths of the
transmitter corresponding to black
level, pedestal level, reference
white level and the uniformity of
the transmitter peak power output,
that is the amount of “clothesline”
or “bobble” present on the carrier

Fig, 1: Television picture as viewed on the monitor screen

38

should be known. If this informa-
tion is not available, receivers with
normally unsatisfactory synchroniz-
ing characteristics might pass in-
spection with a picture signal hav-
ing an excessive percentage of sync,
or conversely, satisfactory receivers
might be rejected on performance
with a signal having insufficient
syne.

In addition, the relative phasing
and durations of the synchronizing
information transmitted with the
video signal should be known with
a fairly high degree of accuracy.
Misadjustments of the transmitter
in this respect may lead to appar-
ently poor horizontal or wvertical
synchronizing of the receiver, im-
proper operation of automatic black
level circuits, apparently poor re-
trace performance, inaccurate as-
pect ratio adjustment, and the like.

The amplitude values of the sig-
nal may be rapidly determined by
means of an oscillographic display
of the picture-carrier or rectified
video signal with proper DC inser-
tion, or through the use of a modu-
lation monitoring receiver designed
for this purpose.

The timewise monitoring of the

0 T
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synchronizing and blanking com-
ponents of the picture information
presents a more difficult problem
since time measurements on the
order of 19 of the line interval or
0.6 of a microsecond are required.
As a result, accurate oscillographic
measurements are somewhat labori-
ous and time-consuming. In addi-
tion, phase modulation of the syn-
chronizing information with respect
to the video detail throughout a
field of the picture is difficult to de-
tect by this means.

The object of this paper is to de-
seribe the specialized and conve-
nient technique known as the
Pulse-Cross measurements for de-
termining these time relationships.
The system is by no means new.
having first been described by
Loughren and Bailey' in 1940. It
would appear, however, that the
present rapid expansion of the tele-
vision industry provides justifica-
tion for reviewing their work at
this time.

Actually the measurement is an

YAV, Loughren and W. F. Bailey, “Special
Oscilloscope_Tests for Television Wave-Forms.”
presenied  Rochester Fall Meeting Nov. 13,

Fig. 2: Result of shifting scanning voliages 180° in phase
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IV Production Test Equipment

oscillographic one, although it util-
izes intensity modulation and the
scanned raster of a normal picture
tube to produce a pattern which
may be inferpreted rapidly in
terms of the time relationships ex-
isting between the components of
the television signal. The apparatus
required is simple, and may be per-
manently connected at the video
control position of the manufac-
turers’ test set-up o1 as an acces-
sory to a remote picture quality
monitoring receiver.

The pulse-cross pattern is the re-
sult of three ranipulations upon a
video signal and its display system.

We start in Fig. 1 with a complete
television picture, monoscope pat-
tern, or the like, properly centered
upon a monitor picture tube screen.
If by some means the phase of the
picture tube wvertical scanning cir-
cuit is shifted 180° or half a field
with respect to the video signal, the
central region of the reproduced
picture will contain a horizontal
black bar corresponding to the ver-
tical retrace blanking of the trans-
mitted signal. Correspondingly, of
course, the top half of the scene will
be below the bar, while the bottom
half of the scene will be above it.

In a somewhat similar manner,
the phase of the monitor scanning
may now be delayed by 180° with
respect to the horizontal sync pulses
of the video signal. As a result, a
vertical black bar representing the

Fig. 3: Crossed video signal with the pelarity inverted and

horizontal retrace appears in the
central region of the display. The
picture detail is then relegated to
the corners of the raster, as in Fig. 2.

Polarity of Signal Reversed

The final operation involved in
setting up a pulse-cross pattern re-
quires that the video signal applied
to the picture tube grid be in-
verted in polarity. Fig, 3 shows that
a readjustment of the brightness
control for the monitor will then
produce a picture in which normal
highlights are black, normal black
level is grey, and normally invisible
or infra-black compocnents of the
signal, such as the synchronizing
information, are white.

As a result, the formerly black
cross region of the pattern will be-
come gray, since blanking or black
level is transmifted during this
period. Similarly the synchronizing
pulses which occur during the
blanking time of the video signal
will appear as a bright light, form-
ing a definite contrast with the gray
of the pedestal. During the vertical
blanking period, the sync pulse
pattern as displayed by the pulse
cross . becomes more complicated
because of the presence of the nar-
row equalizing pulses and the
broad serrated pulses. These occur
at twice the line repetition fre-
quency and provide the wvertical

sync signal for the television re-
ceiver. The manner in which this
portion of the pattern is produced
may be more easily understood by
examining the time relations exist-
ing on the picture tube face with
the FCC waveform chart of Fig. 4
as a guide.

Let us assume that scanning spot
has completed one field of the tele-
vision picture, and that the field
traversed is one in which the last
regular horizontal sync pulse is
separated by one full line period
from the first wvertical equalizing
pulse. Consequently, as the scanning
spot moves over the raster, each
horizontal pulse will be intensified,
forming the wvertical bright bar.
After the last horizontal pulse in the
field has appealed, the electron
beam will move through a complete
line of the raster before intensify-
ing the first short equalizing pulse.
This element of the pattern should
be approximately one-half the
width of the line pulse and should
appear immediately below 1it. As
the spot continues to move to the
right, the second equalizing pulse
will appear one half line removed
from the first. The spot will then
produce the third equalizing pulse
one half line beyond the second, or
immediately under the first, the
fourth under the second, and so
on until all six pulses have been

(Please turn to next page)

Fig. 4: Relationship between the FCC waveform chart and the

with the brighiness readjusted, gives this picture effect pulse cross chart during the verlical re-trace interval
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Fig. 8: Equalizing pulse misalignment in synchronizing signal shown by pulse cross image

Fig. 7: An illustration of severe phase modulation in line synchronizing pulse groups

Pulse Cross Generator
(Continuned from preceding puage)

laid down. The broad pulses will
then be added in like manner—
two to a line since they also cccur
at twice line frequency. Finally, the
last six equalizing pulses will ap-
pear. and the regular line pulse in-
tensification will be resumed for
the following field of the picture.

The significance of the display
may now be fully appreciated when
we remember that the linear veloc-
ity of the scanning spot may be
calibrated with precision by in-
tensity modulating the electron
beam with a signal of known peri-
odicity.

Therefore., let us apply a video
signal consisting of a 1575 KC sine
wave: that is, a signal which rep-
resents the one hundredth harmonic
of the line scanning frequency as
generated by suitable harmonic
multipliers. The resulting pattern
is sketched in Fig. 7. The horizen-
tal bars represent the markers
which would be produced by 1200
cycle pulses.

Measuring Time Dimensions

The time dimensions of the vari-
ous components of the synchron-
izing and blanking signals may now
be measured with a ruler. Since
linear distance on the face of the
cathode-ray tube is calibrated in
terms of 1/100 or 1% of the line in-
terval, it is only necessary to de-
termine the unknown dimension in
inches or what-have-you, and to
count the corresponding number of
1% markers as they appear in the
video region of the picture. In the
event that the horizontal scanning
velocity 1s known to be non-linear,
greatest accuracy will result if the
average speed of the spot as it
passes the cross region is used as
the “measuring stick.”

A considerable propeortion of the
television synchronizing and blank-
ing signal generators in use today
generate each component of the out-
put wave shape as a separate en-
tity, and combine the line, equaliz-
ing, and serrated pulses in a group
of keyed mixers, It is vital to good
interlace performance that the lead-
ing edges of each of these signal
groups be coincident in phase. The
pulse-cross display makes any
aberratien of this type readily vis-.
ible, since the observer is much
akin to the mason who determines
the trueness of his wall by sighting
along the top layer of bricks. Fig. 8
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shows that the equalizing pulse
groups of the signal are advanced
in phase by amount which might
be sufficient to impair interlace
performance. Phase modulation of
the horizontal synchronizing in-
tormation which would normally be
construed as poor AFC performance
18 also made apparent by a straight-
edge. Fig. 9 shows a sketch of a
pattern representing severe phase
modulation of the line synchroniz-
ing information relative to the
blanking pedestal.

Two Methods of Generation

As may be inferred from the
foregoing discussion. the actual
mechanics of generating a pulse-
cross is not difficult. Two methods,
adaptable to almost any equipment
arrangement, will be described.

Let us consider first the case in
which the manufacturer has a com-
plete set of synchronizing gener-
ators, monoscope or other cameras,
and a video monitor. In this instance
a pulse-cross generator is of con-
siderable value. The block diagram,
Fig. 10, illustrates the equipment
arrangement. It is assumed that the
picture monitor, monoscope, and
other such equipments are con-
trolled by separate horizontal and
vertical driving pulses available
from the synchronizing signal
shaper. Because of the manner in
which these particular signals are
usually generated. it Is justifiable
to assume that their frequency and
phase stability is as good as that
of the timer. The pulse-cross gen-
erator may then be inserted in
series with the driving pulse and
video lines to the picture monitor.

The block diagram of the unit,
Fig. 11, shows that in the “normal”
position of the pulse-cross switch.
each. line is connected straight
through the unit. In the pulse-cross
position, however. the horizontal
and vertical driving pulses are each
delayed for one half of their period
by simple multivibrator circuits,
and an inverted video signal con-
taining sync, blanking, and a 1575
KC sine wave from a linearity pat-
tern generator is applied to the pic-
ture monitor input. The photograph
of the unit, Fig. 12, shows that the
selector switch is actually a four-
position device arranged so that
any one of the three pictures avail-
able from the particular set of
equipment for which it was de-
signed may be displaved on the
guality control monitor in addition
to the pulse-cross display. Jacks
for the permanent connecticn of
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Fig. 8: Combining cross and video test gignal

all cables are provided on the rear
of the chassis.

In the event that the manufac-
turer wishes to ‘‘cross” the wvideo
signal from a receiver tuned to a
remote transmitter for guality con-
trol purposes. the problem may be
readily solved if the receiver is
equipped with some form of dis-
criminator type AFC for the hori-
zontal oscillator. In this case an
effective horizental delayv of the
trace may be obtained by reversing
the leads to the discriminator cir-
cuit in the scanning system. Ver-
tical delay may usually be obtained
by syncing the wvertical oscillator
from a 60 cycle source of variable
phase. Inverting the video polarity
of a conventional receiver is suffi-
ciently inconvenient to make such
an alteration undesirable. Actually.
it will be found that the synchro-
nizing pulses will become usably
visible if the brightness control of
the set is properly readjusted. The
timing signal may be introduced at
any convenient point in the video
amplifier such as the first video
amplifier grid.

As a concluding observation, it
should be noted that some precau-

Fig, 10: Photograph showing the front panel

Fig. 9: Pulse cross generator block diagram

tions should be observed with the
pulse-cross measuring technique.
In particular, it has been tacitly
assumed throughout this discussion
that the rise times of all the com-
ponents of the television syn-
chronizing signal are approximate-
ly egual. The bandwidth consider-
ations involved in any television
system will. usually conspire to
produce such a condition, but it is
important to ascertain that this is
actually the case by means of a
wide band oscilloscope before using
the pulse cross to align the wvarious
components of the composite syn-
chronizing signal. In addition, the
width of the equalizing pulses may
be more accurately adjusted by
means of the iutegration method.
The requirement that the equaliz-
ing pulse area be half that of the
line pulse area is not necessarily
satised by a simple pulse width
measurement because of the slope
of leading and trailing edges. How-
ever. the nature of these errors or
corrections may usually be evalu-
ated for any particular set-up, and
is not likely to detract seriously
from the usefulness of the pulse-
cross method.

and controls of the pulse cross generator

@

=9
(©]

wom ok
V. IRTVE

FOWER DHIT

www americanradiohistorv com

39


www.americanradiohistory.com

New Portable Tape Recorder

. HE new RT-3A portable mag-

. : H netic tape recorder is designed

Highly adaptable fo broadcast recording requirements, to fulfill the broadeasters neode for

unit features automatic speed-frequency equalization a lightweight, low cost recorder

with true studio quality. Incorpo-

rating a smooth, two-speed, syn-

chronous motor drive, the RT-3A is

well suited for recording programs

at remote points with the same high

By W. E. STEWART, dudio Engincering Section, Engineering Products Dept.  fidelity that is possible in the studio.

RCA Victor Div., Camden, N. [. The advantages of simplicity and

' ease of recording, long playing, easy

editing are equally desirable for

applications. The RT-3A is a com-

plete recording system and consists

of an amplifier unit, recording unit,

plus necessary interconnecting ca-

bles. The amplifier unit includes a

recording amplifier, playback am-

plifier and “erase” and bias oscil-
lator. ‘

All the controls for the recorder
proper are front-panel mounted for
easy accessibility, and two record-
ing speeds are obtainable, one at
15-in./sec. and the other at 7.5-
in./sec. 33 minutes of continuous
recording are possible at the first
speed, while employment of the
Fig. 1: Overall arrangement shows how recorder can be placed in control room in such a slower rate will allow more than
mgnner as to permil airing or recording of program malerial on lape by the operaier  gne hour of material to be put on
tape. Flipping the speed switch con-
trol automatically introduces prop-
OVERALL FREQUENCY RESPONSE er frequency response compensation.
PORTABLE TAPE RECORDER-RY-3A Reel shafts are designed to accom-
modate RMA proposed standard
reels.

+
wn

[+]

= ~ The recording amplifier is con-
tained in a separate carrying case,

with room for connecting cords,

N spare reels, and accessories which
AT TAPE SPEED o |'5!'N SEC are provided. Sufficient gain is
20 100 1000 10000 20000 available to permit operation di-
L FREQUENCY IN CYCLES PER SECOND rectly from microphone outputs.
Anocther feature is the presence of
line terminals and a bridging pad,
to allow recordings to be taken di-
rectly from a 600-ohm line. Input
level is variable at the grid of the
RECOADING PRE-EMPHASIS CURVE first tube, and inverse feedback is
RT-3A TAPE RECORDER applied over three stages, to reduce

T T / J distortion.

+10 / A single oscillator supplies both
" 'N/SEC"‘V ‘ erase and bias voltages, at a fre-

W quency of 100 XC. These are inde-
pendently adjustable, however, and

} can be checked with the VU meter,
while they are varied by means of a
screw-driver adjusted potentiom-
eters. Stability of the circuit pre-
20 100 1000 ooo zo000| cludes the necessity for frequent
setting of these vollages, while the
ease with which the VU meter can

DECIBELS

1
[t)

Fig. 2: {Above) Frequency response curve of magnetic tape recorder at speed of 15-in./sec.

Fig. 3: (Below) Pre-emphasis curves used in recorder af tape speeds of 7.5 and 15 in./sec.
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Performs with Studio Quality

be switched to measure their values
provides the operator with a means
of confirming this fact. Further, a
pilot light on the front panel, actu-
ated by the erase current, gives a
positive indication when the unit is
set up to record. Accidental erasure
of recorded material is virtually im-
possible, since the record head and
the recording amplifier output are
short-circuited, and the erase oscil-
lator is de-energized, with the
"“Record” knob in the “Off” posi-
tion.

In many tape recorders, the op-
erator is not provided with a means
of monitoring the material as it is
recorded. The design of the RT-3A
unit incorporates separate record-
ing and play-back amplifiers, and
provision is made to permit record-
ing and monitoring simultaneously,
a distinct advantage “where a con-
tinous assurance of the quality of
the program is desirable. When it
is used for its primary purpose, the
frequency response compensation
of the playback amplifier is deter-
mined by the setting of the speed
selector switch. In commeon with the
recording characteristic, it can be
altered, if necessary, by the change
of R-C components. A gain control
it employed between the 1st and
2nd stages, and amplification is suf-
ficient to feed a line level of plus
18 DBM. The VU meter can be
switched to measure cathode cur-

Fig. 5:

TELE-TECH -

April, 1949

Internal constructional layout of recording amplifier console and

rents, as well as the level appearing
across the output terminals. Binding
posts for line connection, and a
headphone jack for monitoring have
been incorporated.

The recording unit is built around
a dual-winding hysteresis type syn-
chronous motor, whose speed can
be changed from 3600 toc 1800
RPM. It is this design feature which
makes possible instantaneous change
of speed, eliminating mechanical
speed changing devices, and the pos-

its controls

www americanradiohistorv com

sibilities for “wows’’ they introduce.
Torque on both the supply and
take-up reels is maintained through
a horizontal belt and friction drum
arrangement. The weight of the
tape on the reels is made to provide
essentially constant tension on the
tape. A knob near the center of the
front panel actuates the mechanism
for a fast forward or reverse wind.
To avoid snarling the tape at the
end of a fast winding operation,
(Continued on page 50)

Fig. 5: Closeuyn ci the plug-in recorder head
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Fig. 1: Control view of 50 KW transmitter. Symmeiron is visible .throuqh aperiure

New Radio Frequency Tank

OWER amplification at high

radio frequencies has always
been a difficult technical problem.
The higher the desired frequency or
power level, the more difficult the
task becomes. This problem can be
alleviated by a novel tank circuit
for which wide application is ex-
pected in the VHF and UHF bands
(approximately 50-1000 MC). This
circuit, a Westinghouse develop-
ment, is known as the “Symmetron”
amplifier.

The general pattern followed by
the industry in recent years has
been to obtain high-frequency
power amplification by a circuit
commonly known as the “grounded-

for UHF and VHF regions

grid” amplifier. Here the input sig-
nal normally is applied between
grid and filament and the output
signal removed between grid and
plate. The advantages associated
with this type of amplifier are not
dependent on the grid being at RF
ground potential. The essential con-
sideration is that the grid be used
as a shield plane between plate and
filament. The advantages are lost
completely if this consideration is
not carefully preserved in both the
design of the tubes and their asso-
ciated tank circuits.

Once it is recognized that it is
not essential for the grid to be at
RF ground potential in a “ground-

10} GROUNDED GRIG

th) GROUNDED PLATE

i€ GENERAL

Fig. 2: (Above) Typical grid-separation amplifier circuits; varicus elements at RF ground

Fig. 3: {Below) Symmetron basic schematic and cross section of the cylindrical RF tanks

oureyT

19) APPROX(MATE EQUIVALEWT GIRGUIT (1} garm
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T INPUT MATGHING TR ANSFORICA
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The
Symmetron

Amplifier

Bv D. L. BALTHIS, Electronics and X-Ray

Division, Westinghouse Electric Corp.,

Baltimore. Md.

ed-grid” amplifier, present termi-
nology does nut adequately describe
the ecircuit The ‘“grounded-grid”
amplifier is actually a special case
of what might be called the “grid-
separation” amplifier family. Con-
sequently, the term ‘“grid-separa-
tion” will be adopted in describing
the “Symmetron” amplifier. By
removing the grounded-grid design
restriction, the range of application
and usefulness for amplifiers in the
grid-separation family is extended.

The electrical advantages associ-
ated with all members of the grid-
separation amplifier family are as
follows. First, the grid plane, inter-
posed as a shield between plate and
filament, reduces the plate to fila-
ment feedback capacitance, C,,.
Thus, the grid performs one func-
tion of the screen grid in a tetrode.
This makes possible the use of tri-
odes as VHF and UHF amplifiers
while avoiding the possibility of
self oscillation without neutraliza-
tion. Secondly the tube output ca-
pacity is lowered and is approxi-
mately equal to the grid of plate
capacity, C,. This is' much less than
that associated with the normal ca-
pacity-neutralized amplifier and, at
high frequencies, results in in-

creased RF bandwidth capability

and lower circulating KVA in the
output circuit. Thirdly, the driving
power acts in series with the output
tube to supply the load. This results
in higher power output for a given
tube type than would normally be
expected. In turn, the driving pow-
er required is increased but does
not represent a power loss since
this power is transferred to the out-
put circuit except for normal grid
circuit losses,

Typical grid-separation amplifier

TELE-TECH - Aprl 1949
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circuits are shown in Fig. 2. The
first of these, Fig. 2(a). is the con-
ventional grounded-grid amplifier.
The second, Fig. 2(b), is a ground-
ed-plate amplifier. Basically, there
is no difference between these cir-
cuits except for the point selected
to be at RF ground. In either case,
the grid acts as a shield plane be-
fween plate and filament and both
circuits have the operational ad-
vantages of the grid-separation
amplifier family. Similarly, if de-
sired, the filament could be oper-
ated at ground potential rather
than the plate or grid, although
such is not common practice.

Amplifier Configuration

Realizing that the selection of
any given tube element to be at
RF ground potential is only a mat-
ter of design preference leads to
the general grid-separation ampli-
fier configuration shown in Fig. 2
(¢c). Here, no element is at RF
ground potential. Such a design can
be physically realized, with definite
advantages, if each of the tube ele-
ments is isolated from RF ground
by high-impedance technics. The
design of the Symmetron amplifier
is based upon this general configu-
ration.

The approximate equivalent cir-
cuit of the Symmetron amplifier for
the 88 to 108 MC band, using
lumped constants, appears in Fig,
3, together with a cross-sectional
view of the basic tank configura-
tion. This amplifier is a cathode-
coupled, grid-separation circuit of
straightforward design, with only
three adjustable tuning elements.
The input line is coupled directly
to the cathode tank through the
quarter-wave matching transformer
that matches the cathode tank im-
pedance to the input transmission

line. The adjustable inductance
elements are coaxial line sections
with conventional shorting bar

tuning technics, The output cou-
pling capacitor is an adjustable, air-
dielectric capacitor coupling the
output line between the grid and
plate planes of the tank.

The cross-sectional view of Fig. 3
illustrates the basic mechanical
configuration of the tank. The
transition from the lumped con-
stants of the approximate equiva-
lent circuit to this mechanical
configuration utilizing linear circuit
elements is conveniently accom-
plished. This tank is a figure of
revolution and, consequently, two
coaxial transmission line sections
are formed by the three cylinders

TELE-TECH + April, 1349

Fig. 4: Cross sectional view shows mechanical and electrical details of amplifier unit

extending downward from the plate.
grid, and filament planes at the top
of the figure. These coaxial line
sections are tuned by ring-type
shorting bars and, being less than
one-quarter wavelength long, form
the required plate and cathode in-
ductive tank elements. The grid
plane acts as a shield between fila-
ment and plate as shown in the
approximate equivalent circuit.

Symmetron design is employed,
in praciical form, in the Westing-
house 50-KW FM amplifier. Tts
features, characteristic of the Sym-
metron design, will be described in
terms of the cross-sectional and
plan views of Fig. 4.

It is essential that electrical and

mechanical symmetry be preserved
in high-frequency amplifier circuits
to assure balanced operation with
uniform tube loading. Difficulty is
encountered in this respect with
conventional amplifiers employing
shielded. two-wire, transmission
line tanks. Such arrangements com-
monly employ tubes in push-pull
parallel configurations at high pow-
er levels. The paralleling of the
tubes increases circuit capacity and
necessitates low-impedance induc-
tive tank elements. In turn, the
low-impedance tanks obtained by
close physical spacing tax the in-
genuity of the designer in providing
means for tuning, input and output
(Continued on page 56)

Fig. 5: External view of the 50 KW FM amplifier. Note the annular arrangement of the
tubes

arcund 6V:-in. output coaxial line and motor driven antenna coupling conirol

www americanradiohistorv com
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Use of Tube Characteristics in

Gathode Follower Design

By ED, M. NOLL, Temple Univ, Inst., 720 N. Broad St., Philadelphia, Pa.

ATHODE follower circuits have

a primary application as the
power output stage or impedance
transformer in video systems, al-
though their use in other types of
communication circuits is becoming
more and more widespread. It is
possible to ascertain the maximum
power output that a tube will pro-
vide when operating with a specific
impedanc¢e match from a study of
the tube’s static characteristic
curves and by making a few simple
calculations.

Referring to the figure below, the
first step is to plot a maximum plate
dissipation line between the highest
recommended plate voltage for the
tube and its zero bias curve. For a
6L.6 connected as a triode the maxi-
mum plate voltage is 250 V and
the maximum plate dissipation is
10 watts. Point A is obtained by
dividing 10 watts by 250 V giving
40 MA. Other points can be found
by using representative values of
lower plate voltage, thereby com-
pleting the curve AB.

This curve is the loci of safe op-
erating points any one of which
does not cause excessive plate dis-
sipation for the associated value of
plate voltage. Absolute maximum
output is obtained by operating at
the point A while each of the other
points represents maximum output
for another value of output imped-
ance. The value of the latter falls as
the operating point chosen ap-
proaches the zero bias point. Ry, the
cathode bias resistor needed to op-
erate at point A is found by divid-
ing 21V (E.) by 40 MA (I,), which
in this case is 525 ohms.

In cathode follower operation R,
is also the effective plate load re-
sistance. Therefore a plate load line
can be plotted which includes the
operating point A. The load line XY
now represents the dynamic charac-
teristic from which various param-
eters can be obtained. For an as-
sumed change in e,, values of 1, and
e, can be obtained. The output
voltage e, is the product of i,p, and
the grid drive is e, + e,. The output
impedance 1is:

(rp/pT1)Rs
zZ, =

(rp/Pv_i_l)'—_Rh

For operation at a specific output
impedance use the output imped-
ance formula and solve for R.. For

44

Basic Schematic of cathode follower stage

example if the 6L6 is to have an
output impedance of 100 ohms the
value of the cathode resistor be-
comes 214 ohms. The maximum
power output operating point which
corresponds to this output imped-
ance is found by drawing a cathode
load line. This will of course be

some peoint on the maximum plate
dissipation curve.

To find two points for plotting
the cathode load line choose two
representative bias curves near the
plate dissipation curve and find the
corresponding current values for R,
of 214 ohms. Such values would be
15V (E.) divided by 214 or 75 MA
and 7.5 V (E.) divided by 214 giv-
ing 35 MA. These two points deter-
mine the slope of the cathode line
CD which crosses the plate dissipa-
tion line at the desired operating
point.

Now the plate load line EF can
be drawn. The point at which it
crosses the plate voltage axis repre-
sents the voltage necded from the
supply source to obtain the correct
operating point.

Average plate characteristics of triode connected BL6 tube. Dashed lines show required
graphical construction to depict conditions with tube operating as a cathode follower
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WASHINGTON
Hews Letten

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

TV MFRS. CAN'T BE FORCED TO LABEL VIDEO
SETS with “caveat emptor” because of future ob-
solescence, FCC feels—The majority of the FCC Com-
missioners do not believe that any Commission rule
can be formulated to require television-set manufac-
turers to notify purchasers of video receivers of pos-
sible ohsolescence due to the transition to UHF tele-
vision with its prospects of color TV. This was the re-
ply of the FCC, signed by Chairman Wayne Coy, to a
series of questicns on the future of television pro-
pounded by the Senate Interstate and Foreign Com-
merce Committee in a letter by Chairman Ed C. John-
son. Senator Johnson indicated after receiving the 17-
page FCC reply that further study of the regulatory
aspects of television must be made before it could be
determined whether or not legislation as he proposed
would be necessary to compel the manufacturers to
warn purchasers of future obsolescence.

STRATOVISION AS COMMON CARRIER—The
“stratovision” system of relaying and broadcasting tele-
vision alse would have to be placed under the status of
“comimon carrier” regulation, the FCC informed the
Senate Committee. The questions, directed by the Sen-
ate Committee to the FCC over which the former has
legislative jurisdiction, were definitely aimed to pre-
vent the establishment of a future monopoly situation
in the new video art by both manufacturers and broad-
casters.

NAVY DISPLAY OF RADIO-ELECTRONIC DE-
VICES FOR AFCA—More than seven hundred “com-
municators,” including leading officials in the radio-
electronic fields of the Armed Services, manufacturing
and operating industries, and laborvatories, were in
attendance at the third annual convention of the Armed
Forces Communications Assoclation in Washington
Mazxch 28-29, to hear addresses by Admiral Louis Den-
feld, Chief of Naval Operations; Brig. Gen. David Sar-
noff, RCA Chairman and retiring AFCA President; FCC
Chairman Wayne Coy; Maj. Gen. S. B. Akin, Chief
Signal Officer of the Army; Rear Admiral Earl E. Stone,
Chief of Naval Communications; and Maj. Gen. F. L.
Ankenbrandt, Director of Air Force Communications.
Piece de resistance, however, was an all-day tour
through the Naval Gun Factory and the Naval Research
Laboratories on Mareh 29, together with an additional
inspection visit on March 30.

SHIPS WITH RADIO ALL THE WAY—Features of
the Naval Gun Factory visit of AFCA were the U.S.S.
Adirondack, a Navy “communications” warship which
is completely equipped with every major radio, radar
and electronic navigation aid device, and a Navy

TELE-TECH =+ April, 1949

“Guppy Type”’ submarine which had aboard the latest
radar and sonar equipment. The Naval Research Lab-
oratories and the Navy Bureau of Ships displayed air-
craft television, early radar tubes, modern radar equip-
ment and tubes, scnowaves, radar countermeasures de-
vices.

FCC TECHNICAL STAFF PROGRESS TOWARD
ALLOCATIONS AND UHF-——Another engineering con-
ference on the problems of allocations for television in
the UHF region and synchronization of presently-avail-
able channels may be necessary, it is indicated as a re-
sult of the joint studies by the radio indusiry and FCC
engineers. Meanwhile, FCC Chairman Coy has indi-
cated that the Commission hopes to lift the television
station “freeze” by midsummer, The FCC is planning
to study new procedures, evolved by the engineers, for
the UHF band and hopes that some video stations would
be operating in that region of the spectrum by 1950.
The Joint Technical Advisory Committee of the IRE
and RMA recently advised Chairman Coy that it had
formulated four plans to broaden video coverage from
140 metropolitan centers of the country through utiliza-
tion of the present VHF channels plus portions of the
475-890 mc “upper band” [or television.

TV STATION CONSTRUCTION COST NEAR $100
MILLION—Estimated construction cost of present 124
TV authorized stations was placed at more than $30,300,-
000 and $66,300,000 for 311 pending station’s applications,
making total of over $96,600,000, FCC recorded in re-
cent report. Newspaper publishers have 128 stations,
either licensed, CP’s granted or applications, making
31.3% of total; broadcasting stations and networks ran
next with 66 stations, granted, pending or applied for,
or 16.19,; and motion pictures, radio manufacturers and
merchants, etc., each accounted for & fraction over 6%.

MISCELLANY—Munitions Board and Armed Forces’
Inter-Service Communications-Eleetronics Committee
have been engaged in formulating plan which will con-
solidate proposals of Radio Manufacturers Association’s
mohilization plan and aims of M.B. and Armed Services;
Army Signal Corps concentrates of newest types of
radic and electronic military devices, it is keynoted in
86th Signal Corps anniversary addresses. . . Industrial
Radio Services, with utilities and petroleum industry
leading, now total about 2500 fixed or base stations
and 33,500 mobile units; and taxicab radio systems have
increased over 1009 in last year from some 1260 sys-
tems last March to more than 3000 systems now.

ROLAND C. DAVIES
National Press Building Washington Editor
Washington, D. C.
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URSI-IRE Spring Meeting

The next regular meeting of the In-
terrational Scientific Radio Union and
the Institute of Radio Engineers will
be held at the National Bureau of
Standards, Connecticut Avenue and
Van Ness Street, N. W., Washington,
D. C, on May 2, 3, and 4. The old
American Section, URSI, has been re-
corstituted as the U.S.A. National Com-
mittee, URSI; the new organization
includes seven National Commissions
which will sponsor the United States
URSI work. These National Commis-
sions and their chairmen are:

1 — Radio Standards and Methods of Meosurement.

— Dr. J. H. Dellinger.

2 — Tropospheric Radio Propagation. — Dr. Charles
R. Burrows.

3—;on'o;pheric Radio Propagetion. — Dr. Newbern
mith.

4 — Terrestrial Rodio Noise. — J. C. Schelleng.

5 — Extraterrsstriul Radio Noise. — Dr. D. H. Menzel.

6 — Radic Waves and Circuits, including General

Theory and Antennas, — Dr. 1. C. Von Ata.
7 — Electronics, including Properties of Matter. —
G. F. Meicalf,

The meeting in May will cover the
work of Commissions 1, 4, 6, and 7. It
is planned to devote May 2 and 3 to
the presentation ot papers dealing with
subjec_t matter pertaining to these four
Commissions. This program will be de-
voted to fundamental scientific and re-
search papers on the following topics:
radio standards, methods of measure-
mert, terrestrial radio noise (natural
and man-made), communication the-
ory, antennas, circuits, electron tubes,
semi-conductors, and properties of
matter.

Dayton IRE Plans Conference

Thg Dayton section of the IRE is
planning a series of annual technical
conferences. The first such conference
W.lll be held June 3 and 4, 1949, at the
Bll_tmore Hotel, Dayton, Ohio. Presen-
tations and discussions on the following
general subjects are scheduled:
}—Ai'r:ruﬁ.Corpmunicnriuns Equipment and Theory,
2—Air Navigation ond Traffic Contral Systems,
3—Ar_ﬂennu_ Developments for High Speed Aircroft.
4—A|r_h: Air Radie Frequency Propagation.
5—Design Trends in Airbarne Electronic Sy:tems,

6—Physio|qgfml Aspects in the Design of Airborne
Electronic Equipment.

Aconstics Conference, May 5-7

Acoustics as the servant of man will
be the keynote of the 20th anniversary
meenpg of the Acoustical Society of
America, May 5-7, at the Hotel Statler,
New York City. Developments for each
of the sessions are grouped as fol-
lows: acoustics in comfort and safety,
acoustics as a tool in physics, acous-
tics in the arts, and acousties in com-
munication. For information write
Prof. Harold Burris-Meyer, Stevens
%\?s}itute of Technology, in Hoboken,
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SMPE Convention April 4-8

A forum on television and motion
pictures will open the annual conven-
tion of the Society of Motion Picture
Engineers on April 4 at the Hotel Stat-
ler, New York City. Kuown authorities
in their respective fields will present
10-minute resumes of the best techni-
cal methods utilized in producing in-
dustrial, educational, institutional,
commercial, promotional, and enter-
tainment sound-on-film motion pictures
for television broadcasting. The fol-
lowing subjects will be discussed:

1. Engineering Techniques

2. Studio Lighting for Television

3. Sound-on-Film  Recording for

Television Broadcasting, with
Demonstration
4. Laboratory Processing for Tele-

vision. with Demonstration of
High-Quality Composite prints

. Requirements Placed on Producsr,
with Demonstration of a Promo-
tional-Type Film Made for Tele-
vision Eroadcasts

6. Advertising and Sales Impact,
demonstrated by Short Commer-
cial Films

o

Coming Events

April 4-8—Society of Motion Picture
Engineers, Television and Motion
Picture Forum, Hotel Statler, N.Y.C.

April 6 - 9 — National Association of
Broadcasters, Engineering Confer-
ence, Hotel Stevens, Chicago.

April 11-12—Conference on Industrial
Use of Electron Tubes, American In-
stitute of Electrical Engineers, Stat-
ler Hotel, Buffalo, N. Y.

April 18-20—Midwest Power Confer-
ence, sponsored by Illinois Institute
of Technology, Sherman Hotel, Chi-
cago, I1l.

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

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

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

May 5-7-—Acoustical Society of Amer-
ica, 20th Anniversary Meeting, Hotel
Statler, New York City.

May 16 -19 — RMA and Radio Parts
Show, Hotel Stevens, Chicago, Il
RMA 25th Anniversary.

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

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

The Audio Engineering Society is
sponsoring a series of lectures ertitled
“Blements and Practise of Audio En-

gineering” on consecutive Thursdays
up to and including June 2. Lectures
start at 7:00 P.M, in Room 311 of the
RCA Institutes, Inc., 350 West 4th St
New York, N. Y. Tickets are available
from F. Sumner Hall, course chairman,
153 West 33rd St., New York 1, N. Y.
Prices of single lectures are $2.00 for
members or applicants and $3.00 for
non-members; for complete course,
member or applicant fee is $12.00 and
non-member fee is $18.00. A list of the
lectures to be presented follows:

Apr. 7 — Audio

Engineering Mathematics . . .

Nicholas J. Rose, Stevens Institute ot Tech-
nology.

Apr. 14 — Transducers |. . . . Norman C. Pickering,
Pickering & Company, Inc.

Apr. 21 — Tronsducers 11, . . . Theodore lindenberg,

Fairchild Recording Equipment Corp.

Apr. 28 — Amplifier Design . . . W. R. Ayres, RCA
Victor Division.

May 5 — Attenuators and Mixers . . .
Jr., The Daven Cempany.

May 12 — Equalizers ond Wave Fi'ters .
‘Rounds, Bell Telephone Loborotories.

May 19 — - Amplifier & System Measvrements . , .
lvan G. Easton, General Radio Company.

May 26 — System Loyout Philosophy . . . Donald
H. Castle, National Browdcasting Company.
June 2 — System Llayout Methods . . . John D.
Colvin, American Broodcasting Company.

New Mobile TV Studio

A triple image orthicon camera
chain, complete audio facilities, and
many related operating conveniences
have been mounted in a new mobile
unit by engineers of the Du Mont tele-
vision network. The “television studio
on wheels’” was first used as a remote
location in January and it was a fea-
tured Du Mont unit at the IRE radio
engineering show last month.

The vehicle is divided into three
main compartments or sections. The
forward compartment accommodates
not only the driver but four additioral
passengers as well. This section pro-
vides transportation for the operating
personnel when the vehicle is in tran-
sit, as well as serving as location for

J. P. Smith,
. P.W.

«

the announcer at the point of pick-up.
A sound proof door separates this front
compartment from the remainder of
the unit.

The central section houses the three
cameras (when in transit) as well as
the auxiliary camera eguipment.
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Balloon-Kite TV Antenna

Ralph C. Powell, Twelfthtee, Glou-
cester, Mass.,, has developed an ajr-
borne turnstile antenna mounted top-
side a Kytoon or combination kite and
balloon measuring 6% ft. long and 3%
ft. in diameter, for operation at eleva-
tions of 100 to 200 ft. and even up 1o
500 ft. The coaxial flying-transmission

i

line is made fast to the Kytoon bridle
to prevent strain on the antenna con-
nections and is brought to a reel on
the hangar, equipped with a cable
connector on the hub.

The transmission line is less than
3/32 in. in diameter and weighs
around 6% pounds per thousand ft.
It has a breaking strength of more
than 100 pounds, a characteristic im-
pedance of about 57 ohms and shows
an attenuation of 0.19 DB per meter at

100 MC. The Xytoon regquires 40 cubic :

feet of helium for full inflation and
will remain aloft for about 30 hours
after which it should be lowered to add
4 or 5 cubic ft. of helium to make up
for gas diffusion.

Helium is awvailable at 100 regional
offices of two manufacturers. The cost
of a ecylinder containing 240 cubic ft.
is $19.50 plus a refundable deposit of
$20.00 on the cylinder. This makes the
cost per inflation $3.20 and the daily

maintenance cost, for helium only, less |

than fifty cents. The neoprene bladder,
however, is affected by surlight and
should be replaced after 30 days use
at a cost of about $6.00.

NBC Applies for UHF Station

NBC has filed an application for an
experimental ultra-high frequency
television station with the FCC which
will be erected in the vicinity of
Bridgeport, Conn.

The application was made for the
purpose of continuing the UHF tele-
vision experiments whicli were con-
ducted in Washington during the last
six months on NBC’s Washirgton sta-
tion, WNBW. During that experiment
WNBW operated simultaneocusly on
Channel 4 (67 MC) and on 504 MC.

TELE-TECH -+ April, 1949
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“A

National Vulcanized Fibre

Insulator
is just the
answer to
our

*Required:

An insulating material, light in weight, resistant to wear, with good di-
electric strength, ready machmabzht\ National Vulcanized Fibre with all
these qualities, plus—was the pe(fecf answer.

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

PurNours.

llammated PLASTIC

PEERLESS

msm.mon '

A tough, horn.like material with high dielec-
tric and mechanical strength. Excelleat
machinability and forming qualities, great
resistance to wear and abrasion, long life.
light weight. Sheets, Rods, Tubes, Special
Shapes.

About one-half the weight of aluminumn,
possesses an unusual combination of proper-
ties—a good electrical insulator, great me-
chanical strength, high resistance to moisture;
ready machinability. Sheets, Rods, Tubes.
Special Shapes.

The first fish paper developed for electrical
insulation.  Strong, smooth, flexible, with
excellent forming qualities. High dieleciric
strength. Sheets, Rolls, Coils.

To Ielp you solve vour specific development problem—National
Research and Engmeermv Sersice available without obligation.

e
R

NATIONAL VULCANIZED FIBRE CO
WILMINGTON: '
Oﬁlcesm

DELAWARE
Pnncnpal Cmes - N ;
Since 1873 R "#, -
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New Equipment at IRE Convention

A Representafive Group of New Equipmenis Exhibited Publicly for the First Time ot IRE Convention, March 7-10

Twin-Beam Oscillograph

The model 1035 twin-beam oscillograph has
the
2-tube circuits with nega.-

a

2 completely independent amplifiers. Both
Y, amplifiers

have

P

live [eedback gain controls and a range switch
which operites in conjunction with, the shuit
conirel. The tube fs 4-in. in diameter and the
lace Fg pertecily {lal., A green screen s nor-
mally providest. hut a long al{erglow blue
screen  tube is available.—Cogser (Canada)
Ltd., 55 West 42nd St., New York 18, N. Y.

3-Speed Disc Player

A newly-developed phonograph record play-
2y has a 3-posilion switch ~which will permic
the turntable (o Le set for comventional 7§,

Power Supply
Provision is
saw

made tor
tooth modulation ar

CW, square wave,
external modulation

on the PRD wype 801 universal klystron power

and modulation supply, an extremely versatile
instrument capable of operating a wide variety
of klvstron oscillators. The assembled equip-
ment contains a well gulated beam voltage
supply adjustable in 2 steps over the ranze
from —100 to —3600 volts DC.—Polytechnic
Kesearch & Development Corp., Ine, 202 Til-
lnry St., Brooklym I, N. ¥,

Molded Insulation

Myealex 410 has set an astonishing high
operational record for a telemeiering commu-

33-1/3, or 45 RPM records. The 10 or 12-in,
recordg can be playved automatically, irrespec-
tive of speed, but the newey 7-in. discs require
manual operation. — Webster-Chicago Corp.,
3610 Bloomingdale Ave,, Chicago 39, Tl

Television Camera System
Extreme sensitivity and high definition

make the new model 1200A portable television

camera chain universally adaptable, even at

gk T

low light levcls. Basically a single camera
svsiem using only 3 wunits of eguipment, it
may be expanded to a 4-eaniera system

through the use of additional standard units.

Self eontained svnchronizing generator for
wired industrial applications makes basic
single chain simple.—Television XEquipment

Corp., 238 William &t., New York 7, N, ¥

48

tator used on aercnautical resealrch projects.
Commutalor illustrated is made with Mycalex
{10 molded insulation.—Myecalex Corp. of
America, 30 Rockefeller Plaza, New York 20,
N. X

Ultrasonie Amplifier

Model $B-T ulitrasonic analyzer is & scun-
ning helerodyne receiver which automatically
measures the frequency and amplitude of

i

means of A

ultrasonic signals. By new
stabilized sweeping system, the instrument
tunes repetitively 6 tiines per second through
a 200 KC range¢ in any part of a 1¢ KC to
300 1XC band. As signals ave iumed through,

they appear on a CR rube as sharp vertical .

pips located horizontally in order of fre-
quency. The heights of pips indicate the
relative magnitudes of their corresponding
signals.—Panoramic Radio Corp.. 250 West

Aaih St.. New York, N. Y.
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Magnetic Tape Recorder

A smaller version of the model 200 Ampex
magnefic tape 1ecorder, Xnown as the model
300. has been

inivoduced and will operate =t

15 and 7.5in./sccond from a switchh on the
top plate. The basic ele¢tronic and drive uniis
will be available in portable, rack or studio
console (illustr.) form., Playing time is W
hour at 15-in./second, fregquency response 50-
15000 cps £2DB; and 1 hour at 7.5-in./second.
50-7500 e¢ps =2DB. with a dynamic range of
60 DB.—Audio & Video Products Corp.. 1650
Broadway, New York, N, Y.

Square Wave Generator

Most commonly used for general purpose
wide band oscilioscope and amplifier response
testing, Lype 204 sguare wave generator is

supplied with four freguencies: 2 in ithe range
of 25 ecyeles to 10 IZC, and 2 iu the raunge of
25 K to 1 MC. The proper choice of the ¢
available frequencies. used in conjunction with
4 suitable wide band oscilloscope, makes pos-
sible convenient adjusument of video amwli-
fiers and observation of their transient ve-
sponse.—Tektronix, Inec, 712 8§, E. Hawthorne
Blvd., Portland 14, Ore.

Automatic Riveter
A 14-in. throat (eonsiderably deeper than
previous models) has been ineorporated in

model 214 double setting automatic riveter to
accommodate large television chassis. An ad-
justable center provides widths of % in. to

9 in.—Chicago Rivet & Machine Co., 9600

West Jackson., Bellwood, Tl
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Cathode Ray Indicator ‘
Thea combination of the 281-A cuihode ray
indicator (top) and the 28(-A high voltage !
power supply (botliom) provides an extremely

FOR SECONDARY
STANDARDS OF ATTENUATION

bright cathode ray oscillograph., The 23/-4 is
a basic instrument designed to ucilize the full
capabilities of the high voltage (ype ARP-A
CR tube. High voltage hazards are minimized
in the 286-A Dbecause very lillle power is
stored in the filtering circuite.—Allen B. Du
Mont Laboratories, Inc., Clifton, N. J.

These networks are designed for use in
general laboratory and production test-

. ing, where ease of operation and reli-
M.;:,gne“c- Tape -Rewrdfn' st ul;;ilii'y are imporfuniﬁ An outstanding

= amplifier section of the new Presio A .

magnetic tape vecorder consists of 2 complete- feature of these units is the use of
1y separate units and a comvuon regulated leug-iﬂ" impedance udius‘l’ing ﬁxed
pads on both input and output. Thus,
either, or both, input and output term-
inal impedances can be readily altered
by inserting the proper fixed network.

SERIES 690

power supply. One amplifier unit drives the
recording head and containg Lhe oscillator
supplying AC bias and erasing power. The |
other unit is used for plavback and »provides
monitoring during recording. Input and output
impedances are bolh 600 ohms-—Presté Re-
cgrgjng Corp., P, 0. Box 500. Hackensack,
N. J.

¢ SPECIFICATIONS °

FM Tuner CIRCUITS: “T" or “Balanced H''.

Fixed frequency FM tuners for use im the 88 1 IMPEDANCES: Three base impedances of 150, 500, and
to 108 MCT band are availablc in 3 models. 600 are available; however, input and output impedances
Model RP-23 is a straightforward FM tuner may be changed by varying the “plug-in’ pads.
using the Armstrong cireuit with dual limit- ACCURACY: Resistors are calibrated to =1%. Greater

auceuracy on reguest.

ATTENUATION RANGE:

2 dial models—0 to 110 DB in steps of T DB,

3 dial models—0 ta 111 DB in steps of 0.1 DB.
FREQUENCY RANGE: 9 to 50,000 cycles, Extended ranges
are available on request.

LEVEL OF OPERATION: 4-28 VU maximum.

MOUNTING: Portable models in hand rubbed walnut
cabinets. Rack models with slip-on metal dust covers.

For further information write to

Dept. TE-15.

ers. Model RP-24 is the same tuner as the
RP-23 plus relay circuits whieh operate on
tones from 156 to 20 KC regelved from the
transmitter and which sclect in sequence 2
preset audic volume levels which may bae THE CO.
manually operated from zerp to full output.
Model RP-25 (illustr.) utjlizes the same tuner
as the RP-23 but has 2 relav circuits per- ’ 1981 CENTRAL AVENUE
mitting audio level selection as in the RP-24 3

NEWARK 4, NEW JERSEY

and algo permits turning the audio on or off
as desired.—Browning Laboratories, Inc¢., Win-
chester, Mass.
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i
ned Network | H
Desic Shows
Use it! 0
N\ '

‘ Nothing like E

* High Fidelity Broadcast Dynamics

YOU’'VE WANTED microphones
like these! Performance meets
the highest FM and AM
broadcast standards. The bass
end is smooth and flat.
The highs are particularly clean
and peak-free. Construction
is extremely rugged and
shock-resistant, Omni-directional.
Each microphone individually
laboratory calibrated and
certified. Try one. Compare it
“with any mike in your own studios.

Write for full facts today!

- EleclivYoree

ELECTRO-VOICE, INC., BUCHANAN, MICH.

Export: 13 East 40th 5t.,New York 16, U.5.A,
Cables: Arlab

]

SR
M

New “'650”

Response -+ 2.5 db,

40 cps to 15 k.

Output —46db.
External Shock Mount,
Impedance Selector
List Price......... $150

 The 635"

New ‘645"
Response 2.5 db, Response +2.5 db,
40 cps to 19 ke. 60 cps to 13 kc.

Output =50 db.

External Shock Mount.
|mpedance Selector.

Llst Price.........$100

Output —53 db.
Impedance Selector.

For Hand or Stand.

List Price,......... 360

S0
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Portable Tape Recorder
(Continued from page 41)

braking positions are provided, per-
mitting the speed to be such that
one entire reel of tape can be trans-
ferred to another within less than
three minutes. During both record-
ing and playback, an inertia stabi-
lizer is employed to smooth out
variations In tape tension due to
slack windings in the supply reel.
It consists of a ball bearing move-

! ment and fly wheel whose rotating

. parts are held to very close toler-

ances in order to give the smoothest
possible action while avoiding ir-

Summary 0f Performance Characteristics

INPUT: Microphone 150/250 ohms, or
bridging from 600 ohm line. Gain con-

level,

tre) on recording ampiifier.

OUTPUT: Maximum -~ 18 DBM at 150/600
ohms. Gain control on playback ampli-
fer.

MONITORING: Play-back and recording ampli-
fiers separate, permitting monitering of
material as it is recorded.

TAPE SPEED: 15-in/sec. or 7.5-in./sec. Speed
change switch also changes amplifiers
frequency compensation.

PLAYING TIME: 33 min. at 15-in./sec.

66 min. at 7.5-in./sec.

REWIND TIME: Approx.
direction.
FREQUENCY RESPONSE; 50 to 15,000 cps at

15-in./sec. 50 to 7000 cps at 7.5-in./sec.

SIGNAL-TO-NOISE: Better than a 50 DB rotio
on the tape, (below peak recording
level).

WOW AND FLUTTER: 0.2% RMS at 15-in./sec.
0.3% RMS at 7.5.n./sec.

METERING: All plate currents, erose ond bias
voltages, recording ond autput
can be checked with YU meter.

MAGNETIC HEADS: Single plug-in assembly.

3 minvtes in either

levels

MECHANICAL: Amplifier case dimensions; 15x
21x10%-in. Weight 49 Ilbs.
Recorder case dimensions; 19% x 18%

x 11%-in. Weight: 44 lbs.

regularities due to eccentric feed.

A feature of the record-playback
head assembly is its arrangement
as a plug-in unit. Two thumb screws
loosen the entire assembly, and
ejector springs force the contacts
apart, obviating the necessity for
pulling or prying. When the mount-
ing is replaced, exact re-alignment
is assured by positioning pads, fa-
cilitating quick removal and re-
placement, for inspection or minor
maintenance.

With a 15,000 cycle tone on a
tape moving 15 inches per second.
one full wave-length of the recorded
tore will only be .001-in. long. If
the gap in the magnetic head, across
which the signal is produced, is
.001-in. wide, then it would span
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just one wavelength of the recorded
signal and no signal would be re-
produced. This is the so-called
“cancellation frequency” well known
in sound-film, magnetic wire, and
tape recording. It is obviously neces-
sary to use a gap shorter than this,
preferably one which is less than
a half wave length (.005-in.) This
gap must be perfectly straight and
smooth, and for this reason, toler-
ances on the order of a micro-inch
are adhered to in the manufacture
of the recording and reproducing
heads. Lapping techniques, similar
to those used in optical work, have
been developed by RCA for appli-
cation in the RT-3A magnetic heads.

Several points concerning good
tape recording practice are worthy
of mention. Overmodulation in re-
cording on tape should be avoided
particularly since it results in
several undesirable effects. Among
these are increased distortion, and
poor erasure, which may cause the
next program recorded to have more
noise in the background. Further,
the signal may “soak’™ through from
one layer to another. in storage, so
that crosstalk may appear in the
content, in time. Storage of the tape
in warm places increases this ten-
dency on the part of the program
to “soak’ through.

The RT-3A will also be available
to the broadcaster in a modified
version for studio use, which will
retain all the design features of
the portable model.

1249 IRE Convention
(Continued from page 35)

the analogue or continuous-variable
computers was included.

The television art received a great
deal of attention at a number of
technical sessions and many of the
problems that concern the design-
ing engineer were discussed in de-
tail. Here is a field of activity that
is a practical outlet for diverse
groups of engineers—utilizing mi-
crowave technics in intlercity net-
works, plus regular broadcast re-
ceiver design methods with the
unusual problems added due to
wide band considerations, together
with giving a chance for the study
and solution of UHF propagation
problems, and affording a field
where improved circuitry pays out
with better and cheaper receivers.
Three sessions were mainly devoted
to propagation and modulation
problems associated with transmis-
sion of TV signals, and a fourth ses-
sion on UHF relaying problems
associated with network operation.

TELE-TECH -+ April. 19438
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has the
FACILITIES, EXPERIENCE

to meet your requirements

DerEND oN LEwis for your spring needs — choke
springs, band tuning springs, channel springs, con-
tact springs and others. You're assured of precision
work, economical prices and prompt delivery.

We are well equipped to handle volume produc-
tion on any type television springs desired. Experi-
ence in designing and manufacturing such a variety
as shown above gives us a valuable “know-how” of
efficient television spring production. Our modern
facilities and skillful techniques permit moderate
costs.

Have a Lewis Engineer check your spring require-
ments today. There’s no obligation.

LEWIS SPRING & MANUFACTURING CO.
2654 W. North Ave, Chicago 47, lllinois

Q

= SPRINGS

THE FINEST LIGHT SPRINGS AND WIREFORMS OF EVERY TYPE AND MATERIAL
§1
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Kinescope
manufactur-
ing RCA Tube
Department,
Lancaster,
Pennsyl-
vanla

THE CENCO-MEGAVAC PUMP

is an excellent mechanical unit for high speed evacuating in
cathode-ray and television tube production. This pump is proved
for fast initial evacuation and dependable and trouble-free service.
Makes an ideal unit for backing glass or metal diffusion pumps.
Speed at 1 micron, 375 ml; vacuum, 0.1 micron or better. Specify
No. 92015A Cenco-Megavac Pump mounted with base and motor
for 115 volt, 60 cycle AC operation . .. . ... §198.00

(Also available with motors for
other voltages and frequencies.)

Write Dept. B. O. for engineering Bulletin 10

v ) NG SCyp
“High Vacuum Equipment.” & Ye

CENTRAL SCIENTIFIC COMPANY

Scientific Apperclid + Jntbruments « Chemicalt,
1700 IRVING PARK ROAD, CHICAGO 13
NEW YORK BOSTON SANFRANCISCO MNEWARK LOS ANGELES TORONTO MONTREAL

- PAMARCO 2 ffﬂ -

PAMARCO tensions are the perfect
answer to lower coil winding costs!

* FINGER-TIP TENSION CONTROL

* OPERATOR MAKES OWN ADJUSTMENTS
* NO TOOLS OR ACCESSORIES NEEDED
* HTS ALL COIL WINDERS

The free-running acrion of the PAMARCO tension practically
etiminares defective ceils. Their compact size permits mare
simualtaneous coil winds on any machine. Operator makes, all
adjustments for any gauge wire with simple thumbscrew,

erfe for literature today

T

e

L PAPER MACHINERY & RESEARCH. INC. :
1014 OAK STREET » ROSELLE, NEW JERSEY

Y= LSRR |- a3 Ly
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Robert E. Moe has been appointed
division engineer for electronic re-
ceiving tube production lines of the
General Electric Company’s Tube Di-
visions. He will have his headquarters
at the Owensboro, Ky., plant of the
Divisions.

Advancement of W. C. Johnson o the
newly-created post of vice-president
n charge of sales of Admiral Corpora-
tion, manufacturers of electric ranges
and refrigerators, radios and television
sets, has been announced by the board

of directors of Adimiral.

Paul A, de Mars,
consulting radic en-
gineer of Washing-
ton, D. C., left in
February for Tehe-
ran, Irag to be sec-
tion head of Com-
munications Survey
Group, He will be
responsible for plan-
ning of wire tele-
graph & telephone
systems, navigaiion
atds and radio

Dr. J. R. Dedrick, formerly associate
professor of powder metsllurgy at the
University of Cincinnati, has been ap-
pointed section head of the advanced
development group at the Metallurgical

| Research Laboratories of Sylvania
. Electric Products Inc. E. Bruce Mc-

Evoy, Jr., formerly assistant manager,
Eastern Division, equipment tubes sales

i has been appointed east central man-

ager of distributor sales for the Radio
Tube Division.

E. D. McArthur has been appointed
head of the General Electric Research
Laboratory’s High Frequency Electron-
ics Division. He is holder of 39 patents
in the field of electronics and was
head of the laboratory’s ultra high-
fregquency vacuum tube section.

J. R. Duncan has resigned as chief
engineer of WLW-T. He has been with
the station since 1939 and was re-
sponsible for much of the development
work for WLW-T.

Edgar H. Felix, formerly Washington

- representative, Transmitter Division,

Allen B. DuMont Laboratories, Inc.,
has been promoted to Northern District
Supervisor for the Division. His new
territory comprises New England, up-
state New York, Michigan, Wisconsin,
Minnesota, Nebraska, Washington, Ore-
gon and California. His home address
is 176 Franklin Ave., Malverne, N. Y.

Paul H. Burbage, Jr., for the past two
yvears Purchasing Agent for Cornell-
Dubilier Electric Corporation, has been
advanced to the post of Director of
Purchases.

Louis Silver, vice-president and sales
manager of Garod Electronics Corpora-
tion, Brooklyn, N. Y., has been ap-
pointed executive vice-president and
general manager.
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Barium Titanates
(Continued from page 31) ‘

Measuring the dielectric constant
of small thin discs of barium ti-
tanate through the frequency spec-
trum, Roberts at M.I.T. showed very |
kigh and erratic resonant peaks,
which shifted in frequency when the
sample edges (not coated with elec-
trodes) were chipped away. Further
investigations involving the pro-
duction of voltages by direct pres-
sure alone proved conclusively that
this was a piczoelectric material.
Simultaneously, Koren and Crown-~
over, at the Sonotone Corporation,
in studying the voltage coefficient
of capacitance, noticed that wupon
removal of a biasing wvoltage, ba-
rium titanate produces a small vol-
tage when struck with a hammer.
The piezoelectric effect of barium
titanate had been previously pre-
dicted by Ginsburg® and Wainer,
but it remained for these later ex-
periments to prove the matter.

The piezo effect, has received
considerable study because of the
many possible uses. Several groups
have published data (references 19
to 23) concerning the size of this
effec{ permitting the table Fig. 16 to
be compiled. The dielectric constant
and piezoelectric modulus depend
very much upon the density of the
ceramic. Consequently as indicated
in the table, the constants of mate-

the Greatest Name
in Solder!

Piezo
Referance Constant
9y (200 . .......... ..., 2.2 X110
@1 L . 42X 107
gg; ------------------ RS PR HERE is « reason for Kester's As a measure of this obility,
@3 o 3.3 X 1005+ tremendous success in the in-  Kester produces over 100,000 dif-
Unidirectional compressional modulus, .
**Hydrostatic pressures. dustrial field. A staff of highly- ferenttypes and sizes of flux-core
Fig. 16: Table ol published piezoslectric i trained technical engineers and  solders.

constants for BaTi03, Values (coulombs per

dyne) are approximale. a half-century of Kester “know Contact Kester's Technical De-

how" are teamed to bring you partment on your soldering prok-

the finest flux-core solders made. lems. There is no obligation.
rlals processed under different con-
ditions may vary over relatively
wide limits. Matthias and von Hip-

A . . ; , FREE MANUAL —“'SOLDER AND SOLDERING TECHNIQUE”
pel* state the directional piezo- WRITE FOR THE NEW, F MANUAL bs

modulus of a single erystal of ba- A complete analysis of the appli-
rium titanate may approach a mag- | cation and properties of soft solder bl
nitude at least one order higher | ailoys and soldering fiuxes. i

than d, of Rochelle salt. Since i
d.,= 2 X 107 coulombs/dyne ¥, the
relatively high value of ocur mate-
rial is a reasonable order of magni-
iude.

Also there appears to be a differ-
ence between our values of hydro-
static and unidirectional compres-
sional moduli. Both are static
measurements involving the use of
the same measuring equipment with

(Please turn to next page)

KESTER SOLDER COMPANY
4210 Wrightwood Avenue, Chicago 39, llineis

KESTER
SOLDER

' FACTORIES ALSO AT NEWARK, NEW JERSEY - BRANTFORD, CAMNADA
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Yo Exclusive “/Stobilized Ele-
ment”’

Ye Bonded to bakelite base

Y “’On-the-button”’ resistance
values

Y Maximum immunity to hu-
midity, ete.

Y Minimized wear and tedr

e

CLAROSTAT SERIES "M CON TROS I

Try today’s Clarostat com=- Only Clarostat features
position-element controls! the exclusive Stabilized
You'll find the resistance Element which, combined
values, tapers, taps, “right with the alloy contact arm
on the button.”” And they and special lubricant, °
stay that way despite hu- means @ QUIET control.
midity, heat, cold, longest Yes, try a Clarostat! You'll
wear. be pleasantly surprised.

ACTUAL SIZE

Engineering Bulletin 112 on re-
quest. Let us quote on your needs.

CANADIAN MARCONI CO.,, LTD.

CLAROSTAY MFG. CO., INC. » DOVER, NEW HAMPSHIRE » In Conoda: GANADIAN MARCONI CO., LTI

The 160-A Q-Meter is unexcelled for laboratory and
development applications, having received world widé

recegnition as the outsfending instrument for measuring
Q, inductance, and capacitance at radio frequencies.

Frequency Range: 50 kc. to 75 me. (8 ranges)
GQMeasurementRange: 20to 250 ({20t0 625 with multiplier)
Range of Main Q Capaciior: 30-450 mmf.

Ronge of Vernier Q Capacitor: +3 mmf., zere, —3 mmf.

For further specifications and descriptive
details, wriie for Catalog F

BOONTO DIO

bl | -

BOOKTON - N-J-U-S-A
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the exception of the mechanical
force-producing equipment, and in
considering the nature of piezoelec-
tricity itself this large difference can
be justified. When a force is applied
between two faces of a material,
the material becomes compressed

in the direction of force and be-

comes expanded in the two direc-
tions perpendicular to the force.
This combination of compression
and expansion results not only in a
macrosopic distortion of the mate-
rial but also in an atomic re-
arrangement within the material,

This atomic displacement is es-
sentially a shifting of positive, with
respect to negative charges and

" hence charges become built up on
. opposite sides of the material. With

equal pressure to all faces the per-
pendicular expansions become re-
stricted and, since the distortion is
also severely veduced, the piezo-
effect also becomes reduced. Hence
the hydrostatic piezo effect is much
smaller than the unidirectional ef-
fect, depending to a certain extent
upon Poisson’s mechanical coupling
ratio of the material.

Part II of thas article will appear
in the May issue.

REFERENCES

1 Wainer, E. “High Tuania Dielectrics”
Elecirochem Soc., ¥9, 331 (1948)
*N D.R.C. Rep. Div. 14, No. 300, Aug. 1944--

Trans.

Lab. ior I[nsulaiion Research, M.LT.

3 Wul, B. M. "Dielectric Constants of Some
Titanates'', Nature, 136, p. 480, (1945), (simui-
taneous research in  Russia at Lebedsv
Phys. Inst)

i+ Megaw, H., "'Ciysial Structure of Barnum

Tilanaie,” Nature, 135, pp. 484-485 (1945)

i Harwood, M. G., Popper, P., Rushman,
D, F., ""Curie Powmnl of Barium Titanate,”
Nalure, Iof, pp. 58-59 (1947)

¢ Jackson, W. & Reddish, W., ""High Permi:-

tivity Crystalime Aggregates,” Nature, 156,
717 (1945)

TWul, B. M., und Vereshchagin, L. F., "'De-
pendente ol the Dielectric Constant of Bar-
iurn Titanate Upon Pressure,” Comai. Rend.
Acad. Sci. USSR, 44, pp. 634635 (1843)

% See Pender & McHwain, "'Elect. Engrs. Hand-
book', 2-55, John Wiley, N. Y. (1938)

2 Wul, B. M. & Goldman, 1. M., “Dielectric
Conntant of Barum Titanaiz as a Cunctiown
of Sirength of Alternating Field " C. R. Acad.
Sci, USSR, 47, pp. 177-180 {1945)

wN.D.R.C. Rep. Div. 14, Ne. 540, Oct.
M.IT. Lab for Insulation Research.

11 yon Hippel, &, Breckenridge, R. G, Chesley,
F. G., and Tiszz, L. ""High Dielectri¢ Con-
stant Ceramics,” Indusirial & Lbngineering
Cheniistry, Nov. (1946), pp. 1097-1109.

2 de Bretteville, Alexander, Jr.,, "Oscillograph
Study of Dieleciric Properlies of Barium Ti-
tanaie,” ]. of Am. Ceramic Soc., p. 303, Nov.
{1946).

B Wul, B M., & Goldiman, 1. M., "'Disleciric
Hysteresis .n Barium Titanate, Cemp. Rend.
Bead. Sci. USSR, 31, pp. 2123 (1943)

1wWul, B. M., "High Dielectric Constant Mate
rals,” Journal of Phys., USSR, 10, pp. 95-10&
(1945)

% a) Roberls, 5., ’'Barmum Titanaie ond Stron-
ttum Titznale as Non-linear Dieleciries,” D
Sc. Thesis, E.E. Depi., M.LT.

{b) Roberts, 8., "Dielectric and Piezoelectiic
Properties of Barium Tilanate,” Phys. Rev,,
71, pp. 890-88% (1947)

13 Hausner, H. H.. "Research on Barivm Titan-
ale in USSR, Ceramics Age, 50, pp. 162-164,
180, (1947)

17H. L. Donley, "Effact of Field Strength on the
Dieleclric  Properiies of Barium Strontium
Titanate,”” RCA Review, Vol. 8 Nc. 3, pp.
539-353 (1947}

1% Ginsburg, V.,

1945,

‘Or: the Dielectiric Properties of

TELE-TECH - April 1949


www.americanradiohistory.com

Ferroelectnic Crystals and Barium Titanale,'”

]. Phys., USSR 10, pp. 107-115 (1946) )
1B B Bouer, ‘Pezoelectric Ceramigs’, Radio

Flectronic Engg., Vel 40, Aug. 1848,

20 This valve was camputed from values of out-
put vollage, elemsnt size, force and capaci-
tance lisled by Bauer (Poissan’'s Ratio of
1/3 assumed). .

2t Computed from very rough megsurements ot
Roberts (May be off bv factor of 10) .

21, L. Donley——"Barium Titanale & Bariun
Siront. Til. Resonalors, RCA Rev. 9, No. 2
pp. 218-278 (1948)

2 Gulten Milg. Co. data. . )

24 Matthias, B., & von Hippsl, &., "Domain
Structure of Barium Tifonate Single Crys-
tals,” Phys. Review 73, pp. 1378-1384 (1948).

3 Cady, W. G., “Piezoelectricity,’” 1948 {Mc-
Groaw-Hill, N.Y.C.) p. 207.

Metal TV Tubes

A new nounting and insulating slecve of
Aeroflex., a polyethvlene compound has been
specifically designed to  facilitale mounting
and insnlaling any metal TV lube. A slecve
of Aeroflex plastic fitling suugly over the tube
cone is held in place by ar extruded plastic
mounting ring. All metal portions of the tube
including the rimm are coverad by Lhe protec-
tive sheathing and ring. making accidental
conlaet impoessiple—Anchor Plastie Co.. 333
Canal St., New York, N. X.

Audio Frequency Oscillator

The Jackson andio frequency oscillator pru-
vides a continuously variable frequancy from
20 cycles per seconqd to 200 KC. It is resist-

s

ance-capacity tuned and is accurare to 1
cyele or 2% . Output is % wait and there 18
less than 1 DB deviation.—Jackson Electrical
Instrument Co,, 18 Seuth Putterson Blvd.,
Dayton 1, Ohio

- Poclket Calculator

The Audio Rule is a pocset-sized circular
slide-rule, designed to provide insiantaneous
solutions 1o wroblems of bridging and at-
tenuation pad design. Among the intorma-
tion that can be obtained at a glance: for
a desired loss between 1 and 3¢ DH, the
values of resistance rvequired for a tnatched
T pad, a bridged T pad. a grid polentjometer,

and an L section bridging »Had: the vollage
ss a4 600 ol load  when

appearing acr
powers from .AH0L3 1o 100 watls are applied
a separate scale. which shows difference iv

il

DB when voliage ratios are kuown, or the

converse, from 0-20 DI3: the voltage ratic
for correspouding  impedance ralios, fron

1-10.000. and vrelated difference in DT a
table of minimum 10ss pads {or marching
froni impedances of 600, 300, 230 and 200

ER- ]

obms to each other. and also to 140, (2
and 30 ohms. Made of wvinvlite i1 i

ished with leather caxe, {% bhy 3%-in—

Andio Eaulpm-nt xales, 133 W. 33rd
New York 1, N, X.
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' PARAMOUNT 252 PAPER TUBES ,

TRANSMITYERs

“FaC. RECEIvERs
TEST |
LAVOIE LABORATORIES offer you a unigque osch QmPME'"
service in that we specialire in the developmeny, Ltoscopgs
design and production of U.H.F. equipmoent, ELE”RDMVUGMPHS

PULSE GENEIMIIJRS
Ragag RECHV[!S
UHF Radro SErs
Signag G[NENTIIES
WIVEMUER!
HARMON)C GENENIORS
FREQuENCY SHNMHDS
PRECISIoNn EQIIJPM[N]’
ANTENNLS and Mounys
URF EQUIPMENT
ELECFROMC PROIJUCIS
Setapg WAVE GfNER‘IORS
FHEQU(NCY METERS

Our Engineering Department as well as our
shops and shop melhods, are geared to U.H.T.
production, assuring CORRECT design, PRECI-
SION work and LOW UNIT cost.

We are prepared to collaborate on avary phose
of UH.F.work—in the confidential development
of new ideas or the re-design of old producis.
A lew, typical, completely-doveloped LAVOIE
products are listed al the right.

If you will address us on your letterhead, we
shall be glad to send you a resume of LAVOIE

U.H.F. facilities.
k Viokg ‘""’-'F!!Rs
FIXED FRequgncy

Lawoie Loboralorios
MADIO INGINLLAS AND MANUTACTURLIRS
MORGANYILLE, N. 1.

RECEIVERS

Specialists in the Development and Manufacture of UHF Equipment

Square ¢ Rectangular ¢ Triangular
Round and Half-Round

With a wide range of stock arbors. .. plus the
specialized ability to engineer special tubes . . .
PARAMOUNT can produce the exact shape and size
you need for coil forms or other uses. Hi-Dielectric,
Hi-Strength, Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines. Tol-
erances plus or minus .002". Made to your speci-
fications or engineered for YOU.

Inside Perimeters from .592" to 19.0

— e ——— i —— i Yy W —— —————— — T —— T bk 1t

PARAMOUNT PAPER TUBE CORP.
617 LAFAYETTE ST., FORT WAYNE 2, IND.
Manufacturers of Paper Tubing for the Electrical Industry
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SYMMETRON AMPLIFIER

{(Continued from page 43)

coupling, and in obtaining satisfac-
tory electrical clearances. Secondly,
conventional coupling methods up-
set the circuit symmetry.

The Symmetron amplifier em-
ploys coaxial tanks (cathode and
plate) arranged about a common
axis to form a figure of revolution.
The tubes are operated in parallel
and symmetrically inserted into the
tanks about this common axis. Each
tube, consequently, sees the same
electrical and mechanical configura-
tion for all operating frequencies.
This design lends itself to multiple
tube application; two toc ten, or
more, tubes may bhe operated in
parallel without affecting the cir-
cuit symmetry. In turn, the low-
impedance tank elements required
are easily realized using the coaxial
transmission line construction with
proper selection of the tank param-
eters. The Symmetron tank shown
in Fig. 4 employs eight WL-3X2500
A3 tubes to provide a 50-KW output
with a driving power of approxi-
mately 12.5 KW.

The Symmetron design is associ-
ated with simplified, wide-range,
tuning. Typically, the 50-KW FM

tank shown in Fig. 4 requires only
three adjustable tuning controls —
cathode tuning (shorting bar), plate
tuning (shorting bar), and output
coupling (capacitor). These con-
trols are motor driven and tune
through the complete 88 to 108 MC
band without mechanical adjust-
ment of the tank. This is in direct
contrast to conventional FM
grounded-grid, push-pull amplifiers
utilizing two-wire transmission line
tanks where, even at much lower
power levels, as many as nine ad-
justable controls are needed.

The cathode and plate shorting
bars, in Fig. 4, are used for both
coarse and vernier tuning of the
tank. These bars consist of closely
spaced phosphor-bronze contact fin-
gers segments mounted about the
inner and outer peripheries of a
circular supporting ring. The con-
tact surfaces of the fingers are
formed in an elongated spoon-shape
to assure a free sliding line con-
tact, and are buffed chrome finished
to provide a durable wearing sur-
face against the silver-plated tank
cylinders.

Capacitive or direct coupling is

incorporated in the Symmetron de-
sign to preserve the overall circuit
symmetry. Accordingly, in Fig. 4,
adjustable coupling to the 63g-in.
output line is provided through the
circular plate capacitor in the plate
cavity. The outer conductor of the
line is attached directly to the plate
tank. The inner conductor is ex-
tended to the positionable capacitor
plate through a flexible metal bel-
lows approximating the diameter of
the inner conductor. This bellows
provides a smooth transition be-
tween the capacitor plate and the
inner conductor, and allows the ca-
pacitor plate to be positioned along
the axis of the tank by the rack
and pinion drive mounted inside the
inner conductor. The capacitor cou-
ples the output line, as required for
grid-separation amplifiers, between
the grid and plate planes of the
tank. Likewise, the central location
of the capacitor preserves the elec-
trical symmetry of the eircuit.
The input line is coupled directly
across the cathode tank through a
quarter-wave matching transform-
er. In turn, the matching trans-
former is centrally located to pre-
serve the circuit symmetry. This
method of coupling requires no ad-
justable elements and performs effi-

KOEE or a MILLION parts are mude\
quickly, inexpensively
from SYNTHANE

~ laminated plastic tubing |

 COIL QUALITY

Changing lengths of Synthane Lominated Plastic tubing into
washers, bushings, ferrules, close nipples or threaded piping is
a cinch. Automatic screw machines or lathes and Synthane tubing
is @ manufacturing cambination thot makes sense.

And Synthane's combination of chemical, mechonical and elec-
frical charocteristics make sense too. Synthane is a hard, dense
material that is unusually strong for its light weight. An excellent
electrical insulator, resistant ta moisture and ordinary corrasives,
Synthane tubing is avoilable in a wide range of grades, diam-
eters, and wall thicknesses lo meet specific requirements. Try
Synthane on your machines soon {or we will fabricate for you),

For detailed information without obligation mail the coupen
below today.

ON
YNTHANE CORPORATI
5 12 River Road, Ooks, Penna.

Pleose send me a COPY of the Synthane
tubing catalog.

Ncma,’_———‘f"_—_———_‘
Nome of Company ———————""""_"_

Tl
-

Address
Stgle———-——

City
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ciently throughout the FM band
without alteration.

The Symmetron design reduces
danger to operating personnel from
either RF or DC voltages, and
minimizes RF radiation. Suitable
blocking capacitors isolate the DC
tube voltages from all of the tank
cylinders. RF voltages are confined
to the interior of the tank due to
the basic electrical operating char-
acteristics of cavity or coaxial line
tanks. The exterior of the tank is,
consequently, free of dangerous RF
potentials, and, at the same time,
RF radiation is held to a minimum.

The construction of the plate
blocking capacitor for the 50-KW
FM tank is shown in the expanded
view at the top left of the tank in
Fig. 4. The eight tube anodes are
tied together by affixing the indi-
vidual tube anode contact rings to
a common plate which is a part of
the plate blocking capacitor. The
DC anode voltage is fed to this com-
mon plate at a single point through

a feed-through insulator in the top !

of the plate tank. The outer tank
cylinder and top plate are, conse-
quently, free of DC potentials ex-
cept for the protruding tube anodes
and their associated contact rings.

The plate blocking capacitor con-
struction is also rcpresentative of

that employed for the grid and fila- |

ment capacitors. However, for pur-
poses of individual tube metering,
these respective elements are not

tied together. The individual grid |

metering leads are brought directly |

downward from the individual grid
contact rings, through the cathode
cavity, and out through the top
plate of the filament cylinder, using
feed-through insulators, to RF
chokes. These chokes, followed by
ceramic bypass capacitors, prevent
the RF voltage induced in the grid
leads in passing through the cath-
ode tank from reaching the external
metering circuit.

Utilizing tube types available to- |

day, the Symmetron technic makes
possible the following RF power
levels: for FM broadcasting, 73 KW
in the 88 to 108 MC band; for
black and white TV, 25 KW in the
54 to 88 MC band and 10 KW in
the 174 to 216 MC band; for black
and white or color TV, 1 to 2 KW
in the 500 to 1000 MC spectrum,
These power levels are 1.5 to 5
times greater than those obtained
with commercial equipment cur-
rently in manufacture for the 50 to
1000 MC region. The design of spe-
cial tubes for Symmetron amplifiers
will further increase their range of
utility.
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in 5 sizes
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bepen s boscs tenm

For coils with ultra-high Q—60 and up at
1000 cycles—consult CHICAGO. New pre-
cision winding equipment, plus unusual pro-
duction techniques, make possible inductance
values that are accurate within exceedingly
close limits.

For filters designed to the most exacting
specifications, consult CHICAGO. Engineering
and manufacturing experience that has al-
ready produced successfully in this field is at
your disposal.

Inquiries for coils or filters in any produc-
tion quantity are invited. Prompt attention
will be given to your requirements,

Y CHICAGO TRANSFORMER

Divislon of Essex Wire Corporation

Panoramic Ultrasonic Analyzer

FEATURES for easy, fast Ultrasonic Analysis

® Direct Reading

© Linear Frequency Scale

© Continuously Yariable
Scanning Width

® linear and 40db linear log
amplitude scale

® Stabilized Frequency Cali-
brations

o Continuously Adjustable
Selectivity

® Wide Input Voltage
Range

An entirely new instrument. the SB-7 is engineered to
meet the ui'gen! demands for panoramic reception of ultra-
sonics—demands ranging from high speed panoramic
analysis of jet engine vibrations to panoramic-simplified

monitoring of telemetering subcarriers.

The SB-7 an automatic scanning receiver graphicalty pre-
sents frequency and level of signals in the ulirasonic spec-
trum, Special control features enable selection and spread-
ing out of any narrow band for highly detfailed examination.

SES

High Frequency Vibratian Analysis
Transmission Line Investigations
Carrier System Monitoring
Harmenic Analysis

Feedback System Studies

Material Testing

Telemetering

Medical Studies

000 ece o0 —

Cable Address
ANORAMIC, NEW YORK

Mount Yernen, N. Y.

Exclusive Canadion- Representative: Conadion Mearconi, Ltd.

*Write for Complete Specifications
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NAB ENGINEERING CONFERENCE

(Continued from page 28)

tion and support design arrangements;
transmission line installation for low

“standing wave ratios”; housing,
transmitter building design; power
requirements for wvarious sections;

operating space requirements; testing
procedures and equipment; different
from normal requirements of vacuum
tubes for television; operating person-
nel and training; recoinmended main-
tenance procedures; operating ' costs;
studio design and equipment; switch-
ing and controls; and TV pickup
equipment and methods.

AM, FM & TV Audio Measurements

F. H. Mc:lntosh, Consultant,
710 Faurteenth St., N.W., Woshington, D. C.

This paper describes the current
audio requirements of the FCC con-
cerning measurements of gain fre-
quency characteristics, harmonic dis-
tortion, and the methods currently
used or recomnmended for their deter-
1mination. Included is a definition of
percentage modulation for both FM
and AM transmitters; harmonic dis-
torfion analysis, both by summation
process of individual harmonic com-
ponents and RMS 1neasurements, using
a suitable distortion factor mnmeter:
practical suggestions for the measure-
ment of these characteristics and re-
quirements for suitable equipment and
fillers to assure acceptance before the
Commission. The charactertistics of
different types of transmitters, such as
those of “squirt” carrier, compressed
carrier, and their effect upon modula-
tion percentage are discussed. A num-

ber of slides to simplify the descrip-
tion will be shown.

Design & Operation of TV Mobile Unit

W. I. McCord, Monager, TV Specialties Dept.,
Allen B. DuMont Lab., Clifton, N. J.

The paper will cover the design,
development and operation of a tele-
vision mobile unit for use in field
operations, The construction of the
vehicle is discussed, as well as the
installation of equipment in the com-
pleted unit. The use of the vehicle in
handling remotes is also described, as
well as the many problems incidental
to handling this type of unit in the
field.

The unit described is of an advanced
ilype, accommodating a triple Image
Orthicon Caimera chain, together with
a full complement of audio facilities.
Microwave relay equipment is pro-
vided for transmitting the remote pro-
gram back to the master control room
or studio.

Operation of Image Orthicon Camera

J. H. Roe, Supervisor, TV Systems Engineering
Group, RCA Victor, Camden, N. J.

Specific adjustment and operating
techniques for obtaining the best
possible picture from image orthicon
type television cameras will be dis-
cussed in this paper. Subjects such as
beam aligment, choice of lens and stop.
and adjustment of beam current and
target potential will be covered in
detail. The four types of image or-
thicons will be reviewed, particularly

as regards relative sensitivity, s_pectral
response and general suitability for
various applications. The pitfalls mo_st
frequently encountered will be dis-
cussed and a list of “do’s and don’t's”
presented. This paper assumes a pre-
vious knowledge of the general design
of image orthicon cameras and the
discussion will be on an advanced

level.
Magnetic Tape Recording & Reproducing
S. J. Begun, Vice-President in charge of

engineering, Brush Development Co.,
Cleveland, Ohio

Magnetic recording equipment, as it
is now available, meets all require-
ments (frequency response, distortion,
flutter) for high quality work. The
relative performance characteristic of
magnetic and disk recording equip-
ment will be discussed. With the NADB
standardization program sufficiently
advanced during the last year, the
station engineer and manager must
give serious consideration to employ
magnetic recording equipment, wher-
ever it can be used.

The most important fields ot appli-
cation are: recording of programs to
be transmitted at some later time
(time delayed programs); composing a
show (editing of programs); and on-
the-spot recording (portable equip-
ment). The requirements for these
three uses will be reviewed briefly.

Improved 16 mm Synchrolite Projector

H. B. Fan:her, Television Engineer,
TV Engineering Section, General Electric,
Syracuse, N. Y.

This shutterless projector especially
designed for television service uses

SOLDERING IRGNS
For Industrial Use

Duratle,

calorized-copper
freezing, easy to replace.

Excellent heat conductivity from heater
to tip by machined, calorized tip seat.

Famous, long-lasting Calrod* heater for
rapid, continyous flow of heat.

Low heat loss with dead-air-space insyla-
tien between conductor and shell. |

tip=—~non-

of ELECTRO-MAGNETIC CONTROL

® For complete information on this
new, outstanding line of soldering
irons, ask your G-E Apparatus Dis-
tributor for free Bulletin GEA-4519,
Or, write General Eleciric Company, :
Schenectady 5, N. Y, |

#Reg. U.S. Pat. OF.

This small relay is capable af i ]
handling 20 amps at 220 v., the 5 :
leader in its size and price field
far inexpensive, compact, heavy
current contrel, A very widely
used small relay for industrial
control such aswelding machines,
x-ray, mator starters, etc.

SERIES ""R" STEPPER

Used far cyele contral requiring continuaus
sequence repelitive operations; to remotely
select ond control multiple circuits; can be
furnished to rotate continuously, reset
automatically or to pulse both clockwise
and caunter clockwise on lhe same unit
Gel specific recommendations. with up to 100 contacts on a dise.

GENERAL (%) ELECTRIC EGUARDIAN ELECTRIC

Write—tell us your control problem,

1607-D W. WALNUT STREET CHICAGO 12, ILLINOIS
COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY
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pulsed light troin a krypton Aash lamp
controlled by the sync generator. This
permits transmission of single [rames
at full intensity and furnishes a higher

light output than previously available.
The optical system consists of a sepa-
rate lJamp house with precision mount-
ing and control for the flash lamp re-
flector and lense systemi. The projector
head uses a standard pull down ratio

extremely fast starting and
time, and the audio system
equalized response well be-
capability of most Alm.

with an
stopping
provides
yond the

Selecting an FM/TV Transmitting Site

E. S. Clammer, Commercial Engineer,
Engineering Products Dept.,, RCA,
Camden, N. 1.

This paper describes an experiment-
al syslem for evaluating a proposed
television or FM transmitting antenna
location, This systemr provides infor-
mation on field strengih and incidence
of echoes within the proposed service
areas. The method employs an air-
borne transmitter and an antenna
radiating pulses ol short duration, high
peak power and low recurrence rate.
and a receiving eguipment capable ot
indicating strength ot received pulses
and the amplitude of delayed echoes.
Inciuded is a description of tests made
with 1his equipment when supported
by a captive balloon. Correlation wit™
existing television station coverage is
discussed. The paper is of special in-
terest to those directly responsible for
selection of television transmitting
antenna locations.

Training AM & FM Engineering Personnel
for TV Operations

W. Baston, Technicol Troining Director,
NBC, New York City

The ultimate success achieved by
madern engineering operations in the
field of broadcasting. FM and televi-
sion depends to a large extent upon the
electronics engineeer’s ability to can-
vert technical knowledge into practical
use. In recent years, the term ‘“know-
how"” has been used to describe this

ability in a broad sense.
The paper will outline a course ol
instruction designed to train engineers

electronic knowledge. It is based upon
the asswmption that the individual
engineer has completed at least two
years ot academic study.

TV & FM Field Intensity Measurements

C. P. Adair, Consultanr, 1833 M St., N.W.,
Washington, D. C.

It is normally considered that TV
and FM [f[eld intensity surveys are
only a uecessary evil to satisfy the re-
guirements of the FCC. However,
when properly made and used they
have much more valuable uses to the
licensee. There are a number of meth-
ods having various advantages and
disadvantages. Several of these meth-
ods are described and discussed. The
essential eguipment and methods and
procedures arve described buiefly. Al-
though the taking ot accurate measure-
ments is essential, they are of little
value other than to meet the require-
ments ot the FCC unless they are
analyzed and interpreted to give a
practical indication of what the meas-
urements mean with respect to actual
reception.

Super Power Frequency Modulation

J. E. Young, Monager, Broadcast Transmitter
Engineering Group, RCA, Camden, N. J.

Three FM stations now on the air
(WTMJ-FM), Milwaukee; WBRC-FM,
Birmingham: and WNCF, Memphis)
are operating with radiated powers of
between 300 KW and 600 KW. Powers
of this order—sometimes called “super-
power’—are obtained by the use of a
50 KW iransmitter in combination with
a high-gain antenna. The design of a

for the practical application ot their

Jor HIGHEST ELECTRICAL-

& MECHANICAL Efféecency!

P-2406-CCT
Plug - with cable
mounted n clamp in top.

iy '\\'\crec‘s'mg e

§5-2406-58
Sacket with shollow
bracket for Rush
mounting.

JONES DIVISION

- PRECIS

HOWARD B.

Cinch Mfg. Corp.

79 Chapel

2460 W. GEORGE ST. CHICAGO 18, ILL.

2057 W. CHARLESTON ST.,

Constant trouble — poor, ineflicient coils,
Many of these faults can be traced to the
base. The starting point znd deciding fac-
tor in the effectiveness of the coil no
matter how perfectly wound it may be.

Why take chances? You can be sure with

PRECISION PAPER TUBES

Because Precision methods assure better
heat dissipation —— better insulation —
moisture resistance -— lighter weight —

greater uniformity. Made of finest dielec-
tric Kraft, Fish Paper, Cellulose Acetate

or combinations. Available in round,
square, oval, rectangular, any shape,
length, ID or OD, exactly to your
specifications.

WRITE QR WIRE — FOQR SAMPLES — NEW
MANDREL LIST OF OVER 1.000 SIZES.

ION PAPER TUBE CO.

CHICAGO 47,111

Plant No. 2
Hartford, Conn.

St.,

TELE-TECH -+ Aprl 1948
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Classified Section

— THE BEST IN ELECTRONIC SURPLUS —

" u SPECIALS
AMAZING “SNOOPERSCOPE" TUBE | cop pupchacine AGENTS

An Infra-Red Image Converter Tube (British) that enabied combat men
to see in the dark and through camouflage. No scanning or amplifiers
necessary! Uses only infra-red light source and simple high-voltage supply
which can be easily built from toy ignition transformer and rectifier
tube. An optical system, for long-range work or where magnlﬁcanon of
image is desired, can be made from 1oy telescope. Shows image in green-
ish-white color on 134" screen. Has wonderful posslbllltles for darkroom
work, fog penetration devices, night photography, etc. With technical data CAPACITORS
and diagrams. All NEW tubes. 9,000 1600 mfd— 12 V. DC. Electrolytic
13" dia. X
PRICE EACH P gggo 0.5 mfd. -—40(0 VF gg cans pape)r
. ,000 0.5 mféa.— 50 V. DC. cans-paper....
TWO FOR o ' $ 2,100 0.5 mfd.— 40 V. DC. ca.ns-%a%er. .

QUANTITIES OF SIX OR MORE - 4,100 0.1 mfd.—400 V. DC. Bakelite
olded-pa.

“Snooperscope’’ lens unit front. Bausch & Lomb F/2.1, 3.5 in. E. F. each $12.00 800 0.1 mfd,—200 V. DC. Bakgl‘iﬂe
molded-pa.
B G b i s 6,400 0.003 mfd.—400 V. DC. Bakelite

molded-pa.
MOBILE DIRECTIONAL ROTARY RESISTORS

5,000 ohm—20 W,

ANTENNA FOR 20 TO 40 MC = n M W athan = 4 g

4.0 ohm —tapped at 2.3,
One antenna for complete 20 to 40 mc directive transmission and bakelite strip ...
reception! Four simple plug-in inductors permit this wide coverage, Screw Plug 115 V.,
eliminating necessity for changing antenna. Powerful 12 V. motor WI',. heating tRleS‘slgoﬁ n
rofates array clockwise 215 rpm. Designed for use with FM Trans- [(;aslendss 15'33 ndias ; 412»)_
mitters-Recetvers SCR508, 608, etc.,, and for vertically polarized 1,100 D.P.8.T. Toggle ‘Swiiches . !
cadiation, but design permits changes for horlzoma[ radiation and 1'?50 Filter Chokes, 3.0 h. at 60 .
for use wuh practically any transmitter or receiver. Design is 4- 1,750 Filter Chokes, 0.5 h. at 200 ma. de.
element Adcock, and includes an audio oscillator with coded (8 . (excellent for tone circuits.)
characters) discs to send different character signal every 15 degrees, 800 Voltage Regulators, with 4.0 ohm.
and 2.3 ohm. Resistors (good for
for homing or bearmgs Coding discs and audio oscillaror easily re- sensitive relay.)
moved. Equipment is all NEW, and includes: Antenna Array with 2,500 Filter Units, completely assemhled
antenna mount and motor in weatherproof housing, code discs, and wired and containing ALL above
audio oscillator, phase load box, 4 plug-in inductors, field strength parts (except asterisked®), PLUS
and wavemeter, valuable compass and tripod, control panel all neces- OTHERS )
sary cables and complete technical manuals. Export packed, 2 g Ibs. #18 (B & Sy DCC Magnet Vgge Lb
cases per complete set. Triple-ganged Potentlometers, wire
wound, 80 ohms. 2 watts each

PRICE, PER COMPLETE SET $169.50 Tovtone Setient for pads, atten- -

1,115 Dual carbon pot. Allen Bradly Type
J, log taper, 2,000 & 25,000 ohms. Ba. .20

All Prices F.O.B. N.Y.C. All Material Offered Subject to Prior Sole

tongecre 0001 IELEMARINE COMMUNICATIONS COMPANY 0 /"' \'%

The radio and electrical components, and radio
hardwace, described below are being offered at
close-out lor pnces, subject to prior sale.

All magerial is new. unused, and warranted.
Quantities are approximate. Your inspection is
invited.

SEE C.E.C. FOR YOUR NEEDS . .
CORXIAL CABLE CONNECTORS W Electronic Engineering Handhook
B3-22R (UG103U) 50¢ B83-22p (UG1020) 50¢ |
B3-1R {S0239) 354 83-18P (PL259) 35¢ .
83-1HFP (cover) 15¢ B83-1AF (M359) 3a¢
COAXIAL CABLES By Ralph R. Batcher, E.E. and William Moulic
RGY-U 52 ohms 8.24 ¢,
RG17-U 52 ohms imp £.48 ft. LL
RGS57-U Twin Cond. 95 ohins $.55 ft. =
gg%g—g %2 ohm irnplzgrmored g.’éa ?" =, .
- win coax T unp armored . t. e
RG28-U 50r imp. pulse cable Corena min, ’@’
e That the Name
35-U 70 ohm imp. armored . . 5
UNIVERSAL QUTPUT TRANSFORMER IMPLIES
e, Sl B i s
ohms ec; 5 5/1.25 0 ms ! .
308D A8t L0 17,000 €F - «--rooerinreaennsn $4.75 I A handbook—a helping handbook
MAGNETRONS | you will want at your fingertips on
Tube Frq. Range Pk. Pwr. Qul.  Price | those frequent occasions when the
2J31 2820-2880 mc. 265 KW. §25.00 ight h
2)21-A 9345-9405 mc. 50 KW. $25.00 right answer con sove you hours
2122 3267-3333me.  SKW. 3200 of effort,
2‘}27 2965:2351)'3 - s Bw %%g_'oo For rodio-electronic specialists this Caldwell.
%};g] 2780-2820 mc. 285 KW. Siig% Clements boak provides o convenient, authentic
2738 Pkg.  3249-3263 mc. 5 KW, 23;:00 | source of farmulas and principles, as well as the
;ﬁg Pke. gggg:gggg g(c: % %g ggggg i . latest in electronic applications. Free from in-
2749 o 93004)160 me. 58 %Wj $85.00 ‘ valved mathematical explanations. Section |
2J55 g 9345-9405 me. 50 KW, $£35.00 V. B H
] 3335-9405 e il S0 cavers Vacuum Tube Fundumenla]s,. Section I,
2362 2914-3010 me. 35 KW. $65.00 Electronic Circuit Fundomentals; Section 111, Elec-
g:‘]gé 24,000 me. 50 K'W. fgg gg ga;“c Applications; Section IV, Vacuum Tube
T14AY $25,00 afa.
T18DY 825,00 | X
;gggg 2800 me. 1000 KW. gggigg i 456 Pages + 560 lllustrations +  $4.50
725-4 9345-0405 mnc. 50 KW< $25.00 Bound in Iimp leatherette, opel i . in.
a-a o 94&52‘2% , X / g%s g“ nd in | _n , opens convenienlly flat. 6 x @ in
Klystrons: 723A/B 7B W Cavnv 0.00 T s S T
s Rl R Once You CALDWELL-CLEMENTS, INC. 1
MAGNETRON MAGNETS | Get This .
Gm‘;ss Pnle Diam, Spncing Prigs ! Baok in 480-0 Lexington Ave. New York 17,N.¥. '
485 in. $12. i q A
3500 1%3 . i 11/16 in. 250 N Your Honds Publishers 1o tha elactronic 1
1500 1% 1% $12.50 You'll Always Send book. If not satisfied, will return within five
D{%}&?Zg Nlus"‘;‘.légr 15/16 in, $12.50 I Have 1t days. Otherwise will remit payment. l
TUNABLE PKGD. “CW* MAGNETRONS i at Your {J ELECTRONIC ENGINEERING HANDBOOK $4.50 I
QK 61 2975-3200 mc. QK 62 3150-3375 mc. Fingertips
OX 60 2800-3025 mc. QK 55 2675-2800 mc. Name...oniei e
New, Guaranteed .................... Each $65.00
- Address ... ... . I
COMMUNIGATIONS EQUIPMENT CO. : City and State ... . ... -
131 Liberty St, New Yerk City 7, N, Y. .
Dept. T, Digby 9-4124 Company Name..............................._.........
- e e e e e et e i et e e —
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FREQUENCY METER JBT 30-F Dual Range
covers frequency ranges from 48-52 cycles &
58-62 cycles; Dual element, vibrating veed type,
115 Volt, 31%* rd flush mnetal case ...... $5.95

FREQUENCY METER Range 350 to 450 cyc]es,
115 Volt A.C. Iron core dynamometer type
movement, 50 cyeles per scale division, black
seale luminc¢us markings. Weston Model 8317,
3157 Afteraft style ... $4.95

DECIBEL METER, Weston 300 type 61, minus
10 to plus 8, 3% 1vd fl bake case, 6 MW 600
ohms, Zero DB equlas 1.9 volt. High speed
type .29-.35 Seconds to final reading. Only
2-69; overthrow, 5000 chms ai Zero DB, 16-50
Damping factor, Complete witlL external wire
wound precisfion resistors to extend the range
to any or all of the following ranges:

-—20 to plus 16 DB

—30 to plus 26 DB

—40 io plus 36 DB
Ideal for sound& and broadcasting applications
(Quantity available) Total List Price $37.50;
Your Cost Only ................... .....51L.50

HOUR METER Totals to 99,999 9 hours and re-
peats. W.H. NH-35, 31%” rd fi bake case. Oper-
ates on 230 Volt 60 Cycle ................ $8.50

R.P.M. INDICATOR, Black scale calibrated 000~
0-900 R.P.M., 1-0-1 MA mvt.,, Weston model
502, 6”7 sq fl bake case ............c..0i.e $18.00

BOWL INSULATOR Clear Glass Ccmmg Type G,
Overall dia 833” Pin, 3%” x 111%”; All brass
fittings 5.C. Stock -TIBG 1830-67076.1 ..... $6.00

D, C. MICROAMMETERS

0-200 W.H. 3%” rd 230 ohms 43 MV,

MR35W200DCUA
0-200 Super 4” Reet 500 ohms Special s¢ ...37.50
0-400 Triumph 4" Rect 500 ohms, Special sc.$5.50
0-500 Simpson 2!%” rd $3.50

D, €. MILLIAMMETERS
0-1 De Jur Amsco 215" rd Spec sc .........
0-1 Simpson 125 21"‘ rd I bake case ..
-.1-0~1.25 Miniature MA, black sc, Alrcxatt style
G-1, 137 sq bake casc, Bulova Watch Co..$3.95
Roller Smith 20 MV mvt,, Spec se ..... $2.50
W.B. 215" rd fl cone style bake c¢s. scsscgé

-2
-0~
50-
15 Simpson
3
1
2

0- 3% rd .
0-30 G.E., 3% 1d .....
0-100 Weston, 26" rd
0-200 Simpson 3% rd
A, C. AMMETERS
0-30 Trip 312" Id ioiiiriiira i 34.00
0-50 G.E, 3157 rd ...ioviiiiiii e ....$4.30
A. C. VOLTMETERS
0-15 Weston 476 3157 vd ........c.o.o.iiou $4.50
0-40 Weston 517 25 # rd 1 met s¢, bl dial Iumi-
nous mkgs 400 cyele ........ ..., ereeean.-%3.50
0-150 G.E. 3%" 1rd ................ e $5.50
R. F. AMMETERS
0-120 MA RF, Simpson 335" rd fi bake case $8.50
0-500 MA RF Weston 342" rd with ext thermo-
couple ............ P N 9.50
0-1 G.E. 3%~ rd - $7.50
0-2 Weston 3%“ rd . 8.50
0-2.5 W.H. 315" rd . £5.50
0-5 Weston 312" rd $8.50
0-20 Weston 23%” rd ........ $3.50
0-30 Trip 3” sa W e/t leads & eouple ...... $8.00

. C. AMMETERS
0-5 Gruen 21 'z"’ rd
0-15 Trip 31%” 1d .
30-0-30 G.E. 2% rd
0-200 Weston 506 215" rd W 5

D, C. VOLTMETERS
W.H. 2%2" rd 200 r/v

Gasoline Heater — Motorola
Model GN-3-24

An internal combustion type heater which will
give 15,000 B.T.U. of heat per hour. Igeally suited
for use with eguipment, farms, beats, bungalows,
cabins, trailers, work sheds, darkrooms, mobile
equipment, transmitter siations, etc., aend any
place where a quick heat is required in volume.
Very economical in operation—tank holds one
gallon of gasoline which is sufficient Ior 6 hours

operatmn Uses any grade gasoline.
his unit is designed pl‘lma:rlly for aircraft in-
stallatnon. 24-25 volts d.e., but it ¢can be readily
adapted for a 115 or 230 volt 60 cycle power sup-
ply by use of a transformer and rectifier. Slmple
cireuit diagram for adaption to 115 or 230 volts
60 cycle use supplied with eacl unit. Can be used
on 32 volt farm or boat systems as Is without
the installation of addilional transformers, etc.
Power consumption approximately 75 to 100 watbts.
Approximately 127 long x 914“ high x 9i%*
wide. Complete wlth iechnical manual and parts

list.

@ $2250 FOB. N. Y.
All meters are in round Aush bakelite case with
white sca’e and are standard in every respect
unless otherwise spccified.
All items are Surplus—New—Guaranieed. C.0.D.’s
not sent unless accompanied by 25% Deposit.
QOrders uccepted from rated vomeerms, public in-
siitutions, etc., on open account.
All prices FOE, N .

MARITIME SWITCHBOARD
Worth 4-8217

336 Conal Street New York 13, N. Y.

Classified Section

AVAILABLE

SYNCHROS

1F Speclal Repeater, 115 volts, 400 cycle Will
operate on 60 cycle at reduced voltage

PRICE 8 BEACH N
1ICT Control ‘Transformer, 90/5% volts, 60
cycle. PRICE $22.50 EACH NET
2J1G1 Conirol Transformer, 57.5/57.5 volts,
400 c¢ycle. PRICE $2.00 EACH NET
2J1H1 Selsyn Differential Generator, 57.5/57.6
volts. 400 cycle. PRICE $3.25 EACH NET
5G Generator. 115 volts, 60 cyele.

PRICE §25.00 EACH NET
W. E. K8-5950-L2, Size 5 Generator, 115 volts,
400 cycle. PRICE $3.50 EACH NET
Size 5 Generator, Army Ordnance Drawing
No. C-78414, 115 volts, 60 cyele.

PRICE $15.00 EACH NET

PIONEER AUTOSYNS

A¥Y1, 26 volts, 400 cycle, PRICE $4.00 RA, NET
AYZO. 26 vo]L'; 40U cycle. PRICE $5.50 HA. NET
AY30. 26 volts 400 cycle. Price $10.00 EA, NET
AY31, 26 volts, 400 eycle, Shaft extends from
both ends. PRICE $10.00 EACH NET

AY38, 26 volts, 400 cycle, Shaft extends fmm
both ends. PRICE §10.00 EACH NET

PIONEER PRECISION AUTOSYNS

AYI101D, new with callbration curve
PRICE—WRITE OR CALL FOR SPECIAL
UANTITY PRICES
AYI3ID, new with calibration curve.
PRICE $35.00 EACE NET

GENERAL ELECTRIC
D. C. SELSYNS
8T13-PDN Transmitter, 24 volts. PRICE $3.00
EACH NET
8DJ11-PCY Indicator, 24 volts Dial marked
10° to PRICE $4.00 E

ACH NET
8DJ11 -PCY Indwatm- 24 volts, Dial marked
0 to 360°. PRICE $8. 50 EACH NET

PIONEER TORQUE UNITS
TYPE 12602-1-A. PRICE $30.00 EACH NET
TYPE 12606-1-A, PRICE $34.00 FACH NET
TYFE 12627-1-A. PRICE $70.00 EACH NET

PIONEER TORQUE UNIT
AMPLIFIER
TYPE 12073-1-A. PRICE §17.50 EACH NET

RATE GENERATORS
EM% Ehndectric Indicator Company, .0175 V. per

RICE $7.25 EACH NET
F16, Electrlc Indicator COmpany. two-phase,
22 V, per phase at 1800 R,
B-68, El Eri I dsmt?)o EACH Cup,
ectric Indicator Company, Drag
110 volts, 60 cycle, one phase,
RICE $14.00 EACH NET
J364, Eastern Air Devices, .02V, per R.P.N,
PRICE $9.00 BEACH NET

FOR IMMEDIATE DELIVERY

INVERTERS

12117-4, Pioneer, Input 24 volts D. C. Quiput
2§ volts, 400 cycle., PRICE $§15.00 EACH NET
12117, Pioneer. Input 12 volts D, C. Qutput 26
veolts, 400 cycle. PRICE $17.00 EACH NET
12123-1-A, Pioneer. Input 24 volts D. C. Out-
put 115 volts, 400 cycie, 3 phase, 100 V. A.
Price $75.00 Ea.
153F, Holtzer Cabot. Input 24 volts D. C, Qut-
put 26 volts, 400 cycle, 250 ¥. A., and 115
volts, 400 cycle, 3 phase, 750 V. A. PRICE
$125. 00 Ea. Net
MG750, Wincharger, PUL6. Input 2¢ valts
D. C. Output 115 volts, 400 cycle, 1 phage, 8.5
amps. PRICE $35.00 EACH NET
MSH Holtzer Cabot. Input 28 volts at 44

mps. Output 26 volts at 250 V. A. 400 cycle
and 115 volts at 500 V. A. 400 cycle. PRICE

$39.00 EACH NET

149F, Holtzer Cabot, Input 28 volts at 36
amps. Qutput 26 volts at 250 V. A. 400 cycle
and 115 volts at 500 V. A, 400 cyele PRICE

$35.00 EACH NET

SINE-COSINE GENERATORS

(Resolvers)
FJE 43-9, Diehl, 115 Vrlts 400 cycle. PRICE
0.00 EACH NET

D. C. ALNICO FlELD MOTORS
5071895, Delco, 27 V., 250 R. P. M. PRICE
$3,00 EACH NET
5069600, Delco, 27 V.,

250 R. P. M., PRICE
5069466, Delco, 27 V.,

$4,50 BACH NET
10,000 R. P. M. PRICE
$3.00 EACH NET

D. C. MOTORS

5069625 Delco Constant Speed, 27 voits, 120
M. Built-in reduction gears and gove
ernor PRICE $4.25 EACH NET
A-7155. Delco Constant Speed Shunt Motor, 27
volts, 2.4 amps., 2600 R. P, M., 1/30 H. P.
Built-in governor. PRICE $6.25 EACH NET
5BA10J18D, General Electric, 27 volts, 0.7
amps,, 110 R. P. M, PRICE $2.99 EACH NET
5066665 Delco Shunt Motor 27 walts. 4000
M. Reversible, flange mount. PRICE $4.50
C?BP TA. John Oster Shunt Motor, 2'1' volts,
0.7 amps., 7000 R. P, 1/100
PRICE $3.75 EACH NET

A. C. MOTORS

5071930, Delco 115 volts, 60 cycle, 7000 B, P.2M.

PRICE $4.50 EACH NET
36228, Hayden Timing Motor, 115 volts, 80
¢ycle, 1 R. P. M.
PRICE $3.15 EACH NET
Hayden Timing Motor 110 volts, 60 cycle, 4
R.P.M., with Brake. PRICE $4.00 EACH NET
E. A, D. Synchronous Motor ’I‘vpe J33, 115
volis, 400 cycle 3 phage, 8,000 R_P.M.

PRICE $3.30 EACH NET
45629R Hayden Timing Motor 110 volts, 60
cycle, 2.2 Watts, 1/240 R

PRICE $3.00 EACH NET

SERVO MOTORS
PIONEER DIEHL
MINNEAPOLIS—
HONEYWELL
IN STOCK

WANTED

TELEPHONE CARRIER EQUIPMENT (Western Elec-
tric) types, C, CF-1, CF-3, CF-4, CF.5, H, H-1.
TELEGRAPH CARRIER EQUIPMENT (Western Elec-

tric) X-61822A, CF-2, CF-6, 40ACI.
TELETYPEWRITERS — All Models.
TELEPHONE SWITCHBOARDS — Manual and auto-

matic,

RADIO TELEPHONE LINKS — AN/TRC-1,
T-14/TRC-1

TRC-3, AN/TRC-4,

AN/-
Transmitters,

R-19/TRC-1 Receivers, Antennas.
Address replys to

BOX 449

TELE-TECH

480 Lexington Ave.,

New York, N. Y.

TELE-TECH + Aprl 1948
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Tnvestigate
COPPER ARMORED
SISALKRAFT

G

Reinforced &gﬁ%ﬁ

with tough Sisal Fibres

SUCCESSFULLY USED FOR
electrastatic shielding
OF TELEVISION AND RADIO
STUDIOS, TESTING ROOMS,
INDUSTRIAL LABORATORIES,
AND DIATHERMY, RADAR,
AND ELECTRONIC EQUIPMENT

The success of COPPER ARMORED
SISALKRAFT for shielding during
the past decade suggests that you
might find this reinforced “electro
sheet copper” product practical for
rooms and large enclosures or equip-
ment requiring electro-static shield-
ing. On the basis of experience
gained in such installations as:

Steinmetz Hall, New York ¢ Hollywood
Television Studio of Don Lee ® WBKB
Radio Station, Chicago * Sentine! Tele-
vision Testing Rooms ¢ Corn Products
Company’s Argo Laboratory ® Delco Radio
Sets ®_.CBS Radio Testing Laboratories

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

Available in l-oz., 2-0z., and 3-0z. weights, in
‘rolis 47 to 60" wwide. Reasonable cost . . . as
low as $9.75 per 100 square [eet, Send for sam ples,

COPPER ARMORED SISALKRAFT
m‘ . A Product of

The SISALKRAFT Co., Chicago 6

‘ New York 17 * San francisco §
-7 ;-b-u---------_------uu-‘

"
1 a
1 The SISALKRAFT Ce., Dept. TE, '
: 205 W. Wacker Drive, Chicago 6, Il :
: Please send samples of [3 One-Ounce: :
B[] Two-Ounce: [ Three-Ounce COPPER 1
1 ARMORED SISALKRAFT. The use I con- !
y template involves (describe briefly) 1
] ]
] 1
1 ]
R e - )
1 i
] [ ]
| B 1
] B
1 1
: INAMIC e e . :
] B

1
[ 4 1
| | ]
I City, Zone and State... . |
e L L L 3

(3
[~

Engineering Counference
(Continued from page 59)

50 KW transmitter for operation in the
88-108 MC band presented a number of
new problems and considerable labora-
tory development (in advance of com-
mercial design) was required before a
satisfactory design was achieved. This
paper discusses the course of this work
and some of the interesting features of
the final design, and describes the in-
stallation and prooi of performance
measurements.

Progress Report on UHF TV

T. T. Goldsmith, Jr., Aflen B. DuMont Labs.,
Clifton, N, J.

This paper will discuss the utiliza-
tion of the UHF channels extending
from 475-890 MC, Interest has grown
with the realization that adoption of
standards by the lieensing authority, to
put these channels into use, would
open up a truly nationwide television
service. Therefore, this paper will deal
with the propagation problems in the
UHF band and will discuss the possible
allocation of frequencies to UHF sta-
tions, the present status of transmitting
and receiving equipment. together
with information as to performance,
tinie schedules and cost. Also, some
consideration is extended with refer-
ence to bandwidth, black and white,
color, and other essential factors which
must, of necessity, be reconciled before
commercial operation in this region is
possible.

New Triode for 4,000 MC

§ (Continued from page 33)

" to T0%) and to electron emission
densities 5 to 6 times higher than
those previously obtained.

Table T is a summary of the per-
tinent low frequency characteristics
of the 1553 triode.

i TABLE 1
Low-Frequency Characteristics

For V,=250 V, I, =25 MA, V,=
] 0302 V.
! Ci, =10 yuf
‘ Ce = 1.05 puf
E C., = .005 uuf
‘ gm = 50,000 wmhos
w =350

r, = 7,000 ohms

It should be noted that at plate
currents of 25 MA the transcon-

1/5 of the theoretical upper limit.
At lower currents this figure is
higher, for example. at 10 MA it is
3,000 vmho/MA.

An amplifier circuit designed by
Mr. A. E. Bowen of these Labora-
tories provides simple resonant cav-
ities and coupling windows such
that the amplifier may be tuned and
| matched to waveguides in a band
i from 3,700 to 4,200 MC. One stage
J ot class A amplification will pro-
| (Continued on page 64)
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ductance/MA is about 2,000, that is, |

SAAmerican

TEMPERATURE
REGULATING
STAND -

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature

and connected to  this
stand, iron may be main-
tained @t working tem-
perature or through ad-
justment on bottem of
stand at law or warm
femperatures.

For descrstive literoture write

__AMERICAN ELECTRICAL

ELECTRIC SOLDERING
IRONS

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

of an electric soldering
iron. When placed on %

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

HEATER COMPANY
DETROIT 2, MICH;, U.S. A,
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ELECTRON TUBE
MACHINERY OF
ALL TYPES

STANDARD
AND SPECIAL
DESIGN

We specialize in Equipment and
Methods for the Manufacture of

RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS
INCANDESCENT LAMPS
NEON TUBES

PHOTO CELLS

X-RAY TUBES

GLASS PRODUCTS

Preduction or
Loboratory Basis
Monufucturers  contemplating

New Plonts or Plont Changes
are invited to consult with us

KAHLE
ENGINEERING COMPANY

1313 SEVENTH STREET
NORTH BERGEN, NEW JERSEY, U. §. A.
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AB" Your Surplus Lists

AMPLIFJER KITS—I10 Watts HIFI
ridelity

y, HIGH FIDELITY—-Self-Balancing,
Cathode Follower cireuit with per-
fect linear response. phase in-
VE'I'I:E\', 2-2A3.6B4G PP, 63J7, G6SN7. All marts,
fubes, data, less output Ximr. Inct RCa

Chassis descr below $14'55
SUPER HIGH-FIDELITY KIT — Incorporates
ALL-ELECTRONIC stage for use with GE/’
Pickering. etc. var. reluctance magnetic & xtal
piekups, PLUS ELECTRONIC BASS & HI-FREQ
TONE BOOST TUBE CHKT. Self-balancing cath
foll. phase inv, 2A3/6B4G PP, 4 other crawes
Dlus all power & RCA Chassis. luss

outpt xmfr below ............... 324‘55
RCA AUDIO AMP CHASSI® for use with above
kits. Hi porcelainized Gray rusiproof TLax12isx
2Ly, 9 Amphenol sckis inct 6 octal, 3 inpis,
cutout for pwr xmfr & choke, Marked for 2mic,
vol. tone, fuse, T lubes. spkr. Complete with
3FP triple seet electlytics

TUBES ... JAN & STANDARD

1A4 $1.26 8U3:6G5 §$ .81 807 $L.15
1ATGT .69 8UTG .58 813 6.95
1B3:8016 48 6VEGT .69 814 2,98
1B217471 2.95 6X3GT 58 8186 1.10
1B24 1.89 6Y6GT .87 826 .69
1C8 1.26 627G 1.23 832 2.45
1D5GF 1.25 7A4 .70 836 112
1LNs J13 0 7C4.1203A .49 B6D 1.97
INSGT .69 7L% .86 861 11.90
1P5GT 8% Tvi 1.04 865 1.00
ABRZ/GL559 .73 9-3Ballast .59 8724 2.45
2026 3 10 .67 931A 3.95
E 10-4B Bal .59 954 .33
1Y 60 955 40
. 12A6 23 9837 .33
2E22 1.34 12AHIGT .87 1294/1R4 1M
2E25, /HYG5 2.48 1208 .39 1614 1.50
2333 14.50 128A7GT .64 1619 .39
2334 18.95 128G7 .69 1625 39
2K29 6.98 12837 64 1626 .45
2X2 49 12SL7GT .86 1629 38
3BT/1291 .95 24G 3024 .69 1641/
3IB24 1.29 2525 .53 RKG60 ]
3023 248 28D7 -39 2050 .74
3D6, 1209 .85 37 .78 2051 .56
3E29/829B 3.8F 41 .58 6653CX .69
3JP12 2.95 83V 1.05 8012A 1.40
SR4GY 1.25 84,624 g2 8013A 3.95
5T4 1.15 205B/VT2 1.98 8020 3.49
SU4G .39 211 8 001 .39
SW4 .87 Z15A .25 9003 .49
5Y3IGT .38 250TH 19.49 9006 29
5Z3 .81 250TL 14.95 C6Y 4.95
6AB7/1853 .84 304TH 5.95 CKI1005 .35
SACT .69 304TL 1.98 CRDT 1.85
SAJS .98 327A 4.90 FG27A 2.90
6AKS .87 388A .40 GL434 7.9%
GAL3 19 446/2C40 15 GLE34/
6AS6 wE 1821 1.95
5ATE . L62A
6B8G - Ballzst A9
6BAS6 .5 REL36/6J4 .98
GBE6 539 71048011 2.715 VR9O i
6C4 2T T17A .69 VRu2 23
6C6 LTl TRZAS28YA 9.95 VRIOS 71
608G 1.05 723 4.93 VRI150 .90
6D4 1.25 803 7.95 WId68 0.95
g (5; 71 805 .50 WL531 9.95%
FE 1613 .09 yuhes Gtd Exe Open Fit &
g§-l56GT :;(8; Breakage
638
6K5GT UBE
GKEGT
6K7G .8 149
[ .41 B 1.95
6L6 2,98
6L7 .95
6N7/1635 2.95
6P5G 3.95
$3ATGT 4.98
6SF3
GSHT L1295
63J7 . .. 115,00
6SLIGT 94 CR_ Tubes Gtd Only Shipped
6SNTGT 49 Via R’Exp
INFRARED SNOOPERSCOPE lmage-Converter
Tube HiSensitivity simplified design 2~ $a 93
dia.. Willemite screen-Resclution up to i

350 lines/in. Complete data & Tube. 2 for $14.98
For Your Electronic Needs—Orne llem or a Thou-
sand—SEE “TAB' FIRST—

Over 1.000.000 JAN Parts. Gov't tesied & n-
spected, For Miecrowave, Industrial, Servicing anU:

Amateur Needs BUY AT “TAB" and SAYV
MONEY
’ -\ PRECISION RESISTORS
. Write Qty Prices. We ship tvpes
j| 22 in stock.
@, ! 0.116 10 95000 obms. Ea. 30¢:
L 10 for ........ . S 8250
100.000 to 950.000 ohms. Ea. 40¢; 10 for... 3.50
Mcgobms: 1, 1.2, 1.5, 1.8, 2. 25, 2855, l' 5.
3.673. 3.9. 4. 4.23, 4.5, 9.05. 10, 115, 12.83.
19.5. 20 o
Any Size Abec, Each.. 010 lor ..., 50

HM/MFCL05./ " accuracy
L MEGO $1.98: & Tor 510

30 MEGOHMS. MVZ8 20 Watts 25 KV
$1.98; & for 810
MVES/25W 40KV w mitg
$1.98; 6 for $10
20 MEGOHMS/Tipe 2 JAN-R29 2% accy..$29.95
20 MEGOHMS/20KV SPRAGUE §10.9

w0-Tma Mir ... ... ...
IRC ATTEN

50 MEGOHMS/IRC

...4.98

ASE FOR_YOUR FREE “TABOGRAM” )
33, Min., FOB N.¥.C. add Post & 25% deposit.
Money Back Guarantee. Retnrn Mdse Prepaid.

Dept. 4TT, & Church St. 111 113
New York &, N. Y, U 5 A

WOrth 2-7230
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(Continued from page 62)
vide at 4,000 MC 7 to 10 DB gain
over a bandwidth 3 DB down of
80 to 100 MC. One stage of class B
amplification having a gain of 4 to
6 DB delivers from % to 1 watt over
the same bandwidth at a plate dis-
sipation of about 6 watts.

In a modulator circuit designed
by Mr. W. W. Mumford the input
signal frequency is 65 MC and the
output sideband frequency is in the
4,000 MC band. With about 150
milliwatts of beating oscillator
power, the 1553 will provide modu-
lation gains of 4 to 6 DB over band-
widths 3 DB down of 60 to 80 MC,

with output power about 20 milli-
watts. This is to be compared to the
10 DB loss which is obtained in the
New York to Boston system with
crystal modulators giving output
powers about 6 milliwatts.

Messrs. Bowen and Mumford
have also developed a new ampli-
fier circuit which provides consid-
erably greater gain band products
with the 1553 triode in the 4,000
MC range. As an example, gains of
8 DB at bandwidths of 200 MC for
a gain-band product of 1250 MC
have been obtained.

The tube also works well as a
harmonic generator. In the present

New York to Boston system, reflex
oscillators are employed to provide
the local and transmitting oscilla-
tor power. Buffer amplifiers are
necessary to provide frequency sta-
bility and raise the oscillator power
level. As an improvement on this,
Mr. D. M. Black has produced
enough power for use as a 4,000
MC transmitting oscillator from a
chain of multipliers beginning with
a piezoelectric crystal oscillator at
40 MC. The last stage of his array
is a 1553 doubler going from 2,000
to 4,000 MC with a gain of from 0
to 3 DB at an output level of 300
milliwatts.

SPEGIF}'

ceivers,

CHICAGO TRANSFORMER

Division of Essex Wire Corporation

ﬂ - 7-._

fransformers

For today's Ieading circuits

To the engineer designing or ex-
perimenting with Television re-
cHIcAGO’S catalog line
of Television transformers offers
the advantages of accepted design
practices. Made by the largest
single supplier of transformers to
the TV industry, these cHICAGO
units are exactequivalentsto those
used in the leading TV receiver
circuits., Included in the line are
power, vertical blocking oscillator,
and both vertical and horizontal
scanning output transformers
—available now from stock at
leading Jobbers.
Send todoy for your copy of

the CHICAGO Television .
Transformer Catalog.

LENSES

can offer you,

stock in the world,

Lenses of high resolving power for finer telecasts. In Mounts to fit
.A., G.E., DuMont Cameras,

85mm F:1.8 Erneman Ernostar
100mm F:3.5 Car]l Zeiss Tessor
120mm F:3.5 Ermeman Ernostar
165mm F:3.5 Carl Zeiss Tessar
400mm F:5 Schneider Tele-Xenar
Send this ad for out free lens catalog — we maintain the largest lens

shlpments mede on a 15-day trial hasis. Let us
know any special requirements,

BURKE & JAMES,

For Image Orthicon Cameras
AVAILABLE FROM BURKE & JAMES,

INC.

Here are a few of the fine lenses we

321 $. Wabash Ave.
Chicago, I, U.S.A.
Attn; Thomas E. Tell

INC.

Cireulors
on Request

‘ivm;
TﬂBj y

ages are likely to recur.

For Quality Pictures —

ZETKA

12%2" and 15" Tubes

For rich contrast, freedom from ion stain, long life and
dependability there is no better tube. Limited quantity
available now. Write or phone immediately as short-

IETKA TELEVISION TUBES, INC.

131 Getty Ave., Clifton, N. J.
Phone: PAssaic 2-9095

iz Senidind-

Standard Slgnal Generators

FM-Signal Generators

Square Wave Generators

Standards Are Only As Reliable As The Reputation Of Their Maker

MEASUREMENTS CORPORATION

BOONTON NEW JERSEY

¥acuum Tube Voitmeters
Pulse Generators UHF Field Strength Meters
Television and FM Test

Equipment

gy

SECURITY
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g relay, capable of long
the needs of this RCA

. Us a Dust-Tight Relay for Dusty Lo-

~ cations” — said LEEDS & NORTHRUP.
% Ilu;iio:};iug‘- mounte th terminals brought through dust-
~ tight Neoprene

and with dust-tight steel cover, this
EEDS & NORTHRUP problam.

CLARE relay salver

WESTERN
UNION

CLARE Relays in WESTERN UNION “Pysh-
Button’’ High-Speed Swiiching System.
CLARE provides thousands of small relays of maximum re-

liahility fo meet exacting requirements of Western Unian’s
high-speed communications program.

S b e e o —— S ——.

Tough relay problems are

everyday routine with CLARE engineers

CLARE customers include some of the biggest
names in the American industry ... and many
smaller concerns...whose engineers have sought
and found in CLARE experiment and research
the answer to unusual and difficult relay problems.

The decision to “put it up to CLARE” often saves
untold hours of experiment, trial and error and
sometimes costly delays. Many who get in touch
with CLARE find our engineers have already
solved their problem for somebody else.

CLARE leadership in the industrial relay field
has been achieved by the ability of CLARE en-
gineers to approach any and all relay problems
with a completely open mind. No problem of
relay size, shape or operating characteristics but
finds them ready and anxious to cooperate in
its solution.

There is a CLARE sales engineer located near
you. ..as close as your telephone, If your pro-
blem involves relays, why not take advantage of
CLARE experience with every type of relay re-
quirement. To do so may easily save you time
and expense, Look for CLARE in your classified
telephone directory, or write: C. P.CLARE & Co.,
4719 West Sunnyside Ave., Chicago 30, Illinois.
In Canada: Canadian Line Materials, Ltd., To-
ronto 13. Cable address: CLARELAY,

CLARE
RELAYS

First in the Industrial Field
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THE FOUNA!NHEAD OF MODERN TURE DEVELOPMENT IS RCA

RCA SPECIAL RED TUBES
Minimum life =10,000 hours!

® Auother RCA First . . . these new
Special Red Tubes are specifically
designedTr those industrial and
commercialapplications using small-
type tubes but having rigid require-
mentsforreliabilityand longwbelife.

As contrasted with their receiving-
tube counterparts, RCA Special Red
Tubes feature vastly improved life,
stability, uniformity, and resistance
to vibration and impact. Their unique
structural design makes them capable
of withstanding shocks of 100 g for
extended periods. Rigid processing
andinspectioncontrols providethese

tubes wicth a minimum life of 10,000
hours when they are operated within
their specified ratings. Extreme care
in manufacturing combined with
precision designs account for their
unusually close electrical tolerances.

RCA Application Engineers will be
pleased to co-operate with you in
adapting RCA Special Red Tubes to
yvour equipment. Write RCA Com-
mercial Engineering, Section 57DR,
Harrison, N. J. For RCA Special Red
Tubes to be used as replacemenm
equipment now in use, see your local

RCA TUBE DISTRIBUTOR.

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

www americanradiohistorv com

TABLE OF RECEIVING-TYPE COUNTERPARTS

5691, . . . . . .. . 6SL7GT
{0.6 A. heater) . .{0.3 A. heater)
5692. . . . . . .. . ... 4SN7GT
5693, . . . . ..o L 6517

RCA Special Red Tubes can be used as replace-
ments for their counterparts in equipment where
long life, rigid constructian, extreme wniformity,
and exceptional slobilily ore needed.

SEND FOR FREE
BULLETIN—Booklet
SRB-1002 provides
complete data on
RCA Special Red
Tubes. For your
copy write 1o RCA,
Commercial
Engineering, Section
57DR,Harrison,N.J.

HARRISOHN. N. S,
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