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LIFE-LIKE

Television!
... from this 2'%" tube

Chosen by these famous makers of
quality projection I'V receivers

ANSLEY  EMERSON
FADA ¢« FISHER (=
PILOT + SCOTT
STEWART WARNER

INTERNATIONAL
TELEVISION

BRUNSWICK

and others soon to be announced

PROTELGRAM is the result of nearly

fifteen years of research by the world’s

greatest electronics laboratories. This scientifi- 5

callydesigned,opticallycorrectprojectionsystem

makes possible, for the first tinie, a life-size distor-

tion-free picture of nearly 200 square inches (20”

diagonal) ...a more life-like picture without !

glare or evestrain. And from a tiny long-life, g/ f

low-cost picture tube! | or
:

PROTELGRAM is the answer to the public fa.ct
demand for a bigger, clearer picture that is Ilfe Size,
easicr on the eyes. It produces 2 better than S more
16" x 127 non-reflecting picture that fills a flat . .
screen all the way to the c%rgers, and permits wide Ilfe' Il,ke
angle visibility, fati weless viewing from 5 feet . fe'eV|5|0n
or 50! Small size and light weight make possible : )

compact consumer units. Write to Dept. PB-5,

North American Philips Company, Incorporateq,
100 East 42nd Street, New York 17, New Yok, AL
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COVER: MILESTONES OF RADIO’S GROWTH — Besides marking the outstanding radio achievement

or characteristic of each year, from the very beginnings of broadcasting by Westinghouse station
KDKA, Pittsburgh, in 1920, the height of each yearly column is proportional to the volume of
radio manufacturing and sales that year. Note that reflected in the chart is the rapid growth of
radio in 1927 and 1928 following the clearing up of the “radio chaos” of 1925-26; the drop in
sales during the great Depression of the 1930s; the effect of the general business setback of
1937; the sudden cut to war production in 1942; the towering heights of electronic war produc-
tion in 1944 and 1945 reaching over three billions, or five tiines top peacetime output, and
finally the resumed industry growth with the advent of television.

THE “LEADERSHIP” PLAN IN ELECTRONIC WAR PRODUCTION 22

Greater usefulness of available facilities achieved by
teaming up medium-sized manufacturers under a ‘‘leader”

LIGHTING REQUIREMENTS OF TELEVISION STUDIOS Richard E. Blount 24

Camera equipment limitations, locale variations, necessi-
tate controlled light sources for superior picture quality

VOLTAGE MULTIPLIER SYSTEMS FOR TV RECEIVERS.......... M. Mandl and N. Sher 26

Circuits presented serve to save space, eliminate need
for heavy power transformer, make for low overall costs

BARIUM TITANATES AS CIRCUIT ELEMENTS A. I. Dranetz, G. N. Howatt, J. W. Crownover 28

Characteristics and applications of piezo-electric ceramics
in production of electronic circuit components — Part II

VIDEO RECORDING TECIINICS ... ... e George H. Gordon 31

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

RADIO INDUSTRY MARKS TWENTY-FIFTH ANNIVERSARY ... .. ... ... Ralph R. Batcher 34

How present multi-billion dollar radio and television arts
had their feeble beginnings 25 and 50 years ago

AN INSTANTANEOUS AUDIENCE MEASUREMENT SYSTEM 38

UHF transceivers responding to a pulse signal permit a
direct percentage reading of the listener intensity

NOISE FIGURES FOR RECEIVER INPUT CIRCUITS.................... Peter G. Sulzer 40

Analysis of six different circuits commonly employed in
UHF receivers and discussion of suggested applications

DEPARTMENTS:
Tele-TipEimm. 5. - F - - : B wie B0 5 le e o ohelalole ol st ualelaolfaa ool BB £ L6 2 90 o5 S5 . pe 10
Editorial Comments . ............. I 5 o o o 21
Washingion News Letier B ey S L (e I R . .a..nam 43
T T R vy P i e— I I DR Sy Goe P 44
New Produects . ... ... ..... P P TN $8 .. . 5 @O g 46-50
Letters ... ... .. " eB0 Ot o oloROl IR < 00 0 MO 00 Okl Fo 100 0RO 000000 LMy - 5E 00D o0 00— a0 52
Books . .. .. e L b A e o oo W . n e W B oo nne oo dullan. . Sha. 70

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editorial and
Executive Offices 480 Lexington Avenue, New York 17, N. Y., Tel Plaza 3-1340
Publishers also of RADIO & TELEVISION RETAILING
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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 characteristics
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 |
B
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 obtained when
rectifying (half-wave) 110-125 volts,
rms, and feeding a capacitor as required
in various radio circuits. Tests prove
that selenium rectifiers will outlast the
conventional type of rectifier tubes, at
the same time costing less. Send for
bulletin GEA-5238.

,,,,,
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HOLOS
OUTPUT VOLTAGE
CONSTANT

This 500-va voltage stabilizer is suit-
able for a wide variety of electronic
applications where constant voltage is
demanded. Voliage variations from 95
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 unit will
operate continuously at no load or short
circuit without damage to itself. It will
1imit 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.

GENERAL &% ELECTRIC |

TIME METRR
saval  _werre T

WANT TO0 TIME
TUBE LIFE?

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

TELE-TECH ¢ May, 1949

I COMPANY .

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 panel 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 6-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. 5. Pat. Off.

TIMELY HIGHLIGHTS
ON G-E COMPONENTS

e © 6 0 0 06 & 0 6 & 06 & 0 0 0 0 o 0 O

television receiver rear panel, auto-
matically disconnects when panel is
removed. Write for further information.

DEPENDABLE CONTROL
EOR 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.

[ —EEmmsmmmS e mmEmmmm——T

I General Electric Company, Section

F667-1 I

I Apparatus Department, Schenectady, N. Y. I

Please send me the following bulletins:
Voltage Stabilizers

[JGEA -3634B
I [JGEA-4357A D-.C Capacitors
I [JGEA-5238 Selenium Rectifiers
[JGEC-306 Multi-contact Relays

] GEC.472 Tube Timers

ADDRESS..........

/
/




PROFESSIONAL SERVICES

WELDON & CARR

Consvlting Radio Engineers
Washington, D. C.
1605 Connecticut Ave. Ml 4187
Dallas, Texas

1728 Wood St. Riverside 3611

McNARY & WRATHALL
RADIO ENGINEERS

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

RAYMOND M. WILMOTTE

PAUL A. deMARS
ASSOCIATE

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

A. D. RING & CO.

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

LERU LABORATORIES, INC.

Design and Development of Electronic Equip-
ment for industrial and scientific purposes

Special experience in microwaves, spectrum ana-
lyzers, photo-electric circuits, test equipment, ete.
360 Bleecker Street

New York 14 WAtkins 9-4194

HERMAN LEWIS GORDON

Registered Patent Attorney

Patent Investigati and Opini

Warner 8vilding 100 Normandy Drive

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

WILLIAM L. FOSS, Inc.
Formerly Colton & Foss, Inc.
927 1Sth St., N.W. REpublic 3883
WASHINGTON, D. C.

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

INTERNATIONAL BLDG. DI1. 1319
WASHINGTON, D. C.
PORTER BLDG. LO. 8821

KANSAS CITY, MO.

A. F. SMUCKLER & Co., INC.

ELECTRONIC & COMMUNICATION
ENGINEERS & MANUFACTURERS

202-208 TILLARY ST, BROOKLYN 1, N, Y.
Ulster S-5141

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

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

RUSSELL P. MAY

1422 F St, N. W, Kellogg Bldg.
REpublic 3984

Member of AFCCE

Washingtan, D. C,

FRANK H. McINTOSH

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

KEAR & KENNEDY

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

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

AMY, ACEVES & KING, INC.

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

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

@ ELECTRICAL
TESTING LABORATORIES.INC

Specializing in technical services to those
infent upon GOOD QUALITY

2 East End Avenue af 79th St New York 21-N-Y-

NEERTIEGH
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O. H. CALDWELL M. CLEMENTS

Editorial Director Publisher

RALPH R. BATCHER BERNARD F. OSBAHR

Consvulting Editor Associate Editor

H. D. WULFORST
Assistant Editor

STANLEY GERSTIN
Contributing  Editor

CHARLES DREYER, Art Director

WASHINGTON, D. C.

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

CIRCULATION
B. V. SPINETTA, Circulation Director

M. GROENING, A. DelUISE
Subscriptions, List Compilation

BUSINESS DEPARTMENT

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

S. M. GASKINS, Western Manager
JOHN ROMANCHAK, District Manager
201 N. Wells St., Chicago 6, lll.
Telephone RAndolph 6.9225

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

N. MCcALLISTER, Director Reader Service
A. O’ROURKE, Production Supervisor

W. W. SWIGERT, Credit Manager

M. TEMMEL, Editorial Secretary
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», 800 ohms /cmf %,

Temp. Coeff. of Resistance:
+ 0.00002 max. from —=50°c to +100°c

Higher Ohmage makes possible Smaller
Resistors—Increased Savings

Compared with Manganin and Constantan
{Advance*), the copper-base alloys widely used for
high accuracy wire-wound resistors, the electrical resis-
tivity of Karma* is exceptional — 800 ohms per
circular mil foot, at 20°C, it is more than 2.7 times
greater. Now you can wind even smaller precision
resistors at still lower cost per ohm.

More Stable Resistance permits Wider Ap-
plications—at Wider Temperature Ranges

The comparably Low Temperature Coefficient
of Resistance of Karma remains constant over a very
much wider temperature range than that of Manganin
or Constantan {Advance*). The ‘'‘useful range' of
Karma is more than 8 times that of Manganin and 4
times that of Constantan {Advance *). Karma, therefore,
is especially adapted for service in precision resistors
that are subjected to severe changes in temperature.

Low Thermal EMF Value against Copper assures
Extreme Accuracy

In cases where error due to voltage generated
by thermal EMF against copper must be confined to
negligible proportions, Manganin has long been ac-
cepted as ideal for resistor windings. The thermal EMF
value for Karma against copper is equal to that of
Manganin itself!

w
% Tempardturp-Resijtance
3 charpctdrisics pf
§ | KARMA

=50 =4p -'/.EQ 2 !4 | | o8p 1%¢ 40 | 140 | 130|260

TEMPERATURE Dey. C

High Resistance to Oxidation prolongs Elec-
trical Properties

The superior surface oxidation resistance of
Karma, essentially a nickel chromium alloy, enables it
to retain its fine electrical properties longer than the
copper-base alloys Manganin and Constantan (Ad-
vance*).

Higher Tensile Strength permits Faster Winding
Speeds — saves Production Time

In addition to its outstanding electrical qualities,
Karma affords physical advantages over the commonly
accepted alloys. Its higher tensile strength permits
faster winding speeds; its lower thermal expansion
minimizes distortion and movement in windings.

In a word, this urgently needed Driver-Harris
alloy offers plus values all along the line. Ask us about
it. We shall be glad to supply you with complete data.

KARMA'

Driver-Harris Com[)cmy

HARRISON,

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle
Manufactured und seld in Canada by

NEW JERSEY

The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

*T.M. Reg.U.S.Pat.Off. *Formerly D-H experimental alloy #3an
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" PERFORMANCE FAR EXCEEDS PROMISE with

PERFORMANCE-INSURED

SDLRE

CAPACITORS

necessity of

inates tht

i impree: @ Based on our lab and life tests, Aerovox has

. pant elim _ Onc WMPIC .
- AEROLENE}:Ty;:gand 0"‘.ca{);\5:,(:,‘t\snventor“‘5 with made several superlative claims for the exclusive
* ’i‘th:k!l‘:g and us'\ng‘\b(‘:{( both. ReS\i\\\S( ::'\ng costs. DURANITE technique. And because DURANITE

sto OrK 3 ac 8

es the W ‘on in manu means a new impregnant, Aerolene, new process-

nant does ecduction ! ~ May be preg g .
corresponding geterioration in s\_ockc: on\émv ing methods, new casing material —-Aerovox has
E capacitors show n(:. :v'\th corresponding sought not to confuse DURANITE capacitors with

* DURdAN‘dea‘nce of actual WSO conventional molded tubulars.
-d in - -

5;::; convenience: velop cracks of fis For example: Note actual clipping from DURA-

¢ de
ot dry out. Does no
es T

sures. It stays tu!,ht thloughout

NITE introductory literature issued almost two
years ago and based on units produced by our
pilot plant. Then note the performance of a batch
of initial-production DURANITES that were in a
brief case and carried in planes, trains and autos
many thousands of miles along the Eastern Sea-
board from March through November (during the
humid summer months), and just recently meas-
ured for insulation resistance by lab men of a
leading radio manufacturer”. Could usual paper
tubulars approach this performance?

Definitely —but very definitely —-DURANITES are
setting brand new standards of stability, depend-
ability and durability.

‘Name on request.

T——=5 0 .

AEROVOX TYPE p.gg  we ok -
DURANITE TUBULARS
Insulation g
e L esistance ﬂffer Ni
~~~~~ oy tne Month
C _— s
cap. W
O~ olts Megohms Ca
001 400  3poqn ————— o Size
0.022 4p9 - 11/32x 1 1,50
0.022 S LD 13/32 )
l 600 100,000 e /87
0.10 400 24 15/32 x 1 3/g+
@ Sample DURANITES right off the production lines cheerfully 0.22 400 40,000 17/32 x 5 /8%
sent for your own tests and conclusions. Meanwhile, let us \js n‘ﬂ? 21/32 x 2+
quote on your TV and other severe-service capacitor needs. — e a“°"’P°"ying text ;or co?dm-\* J

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS
"AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 7

SALES DFFICES IN ALL PRincIPAL CiTies » Export: 13 E. f410th StT., New Yorx 18, N Y. - ’

Cable: “ARLAB’ o 1n Canada: AEROVOX CANADA LTOD., HAMILTON ONT.
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Boducts of continuing research by the
world’s largest manufacturer of
germanium diodes, these 5 new types
open up interesting new fields of
application. They are available for
immediate delivery in reasonable
quantities.

---ﬂ

ELE

Electronics Division. 500 Fifth Avenue
New York 18, N, Y.

1IN54. High efficiency
diode. Two megohms
or more at —10 volts.

N

1N55. 150 volt diode.

ASé. High conduction

diode. Passes 15 ma or
more at +1 volt.

PSS
o

4

Sylvania Electric Products inc.
Electronics Division, Dept. E-3105
500 Fifth Avenue, New York 18, N. Y.

Gentlemen:

Please send me descriptive literature on Germanium Diodes
1N54, 1N55, 1N56, 1IN57 and 1N58. I am also interested in re-
ceiving literature covering your other products in the fields of :

(] Communications, Television and Industrial Electronics
O Radioactivity {J Radar and Microwaves

Name
Home Address
City State
COMPANY .. e

Position

Mail coupon or descriptive literature

|- L NN

ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; PHOTOLAMPS; FLUORFSCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS

TELE-TECH °* May. 1949



Heat dissipation can be

Heat dissipation can be mighty tough
. . . but not for IRC resistors. They are
universally engineered for the lowest
possible operating temperatures and
maximum power dissipation within the
smallest size units consistent with good
engineering practice.

Long experience with the widest line of
resistor types in the industry has pro-
vided IRC with a wealth of ‘*’know-how”
on resistor heat dissipation. In Power
Wire Wound Resistors for example, the
complete range of tubular and flat types
manufactured by IRC utilizes a special
cement coating to attain rapid heat dis-
sipation. This dark rough surface does
double duty by effectively guarding the
windings against harmful atmospheric
moisture and corrosion. Use the handy
coupon to get complete data on proven
advantages of IRC Power Wire Wounds.

There ore 52 spe- IRC Flat Wire Adjustgble types Power ratings Windings are of

cific types of IRC Waund  Resistors feature the cx- from 2 to 225 . highest grade al-

Power Wire offer a higher clusive IRC non- watts, Vaoriety of loy wire on tough

Wound Resistors. ,)D ::';c FeOLOr ;°":g"v° contoct 8 terminol types. ceromic forms.
‘/ . ond.




New, ADVANCED BT Resistors obsolete present
performance standards for fixed composition resistors.
Extremely low operating temperature and excellent
power dissipation in compact, light weight, fully insu-
fated units at V3, Y2, 1 and 2 watts. These ADVANCED
resistors meet JAN-R-11 specifications. All the facts
are included in 12-page technical data Bulletin B-1.

—n, y

-

—— ‘j
l 4

Water-cooled LP Resistors utilize high velocity
water stream flowing in spiral path against thin
resistance film. High power dissipation is made
possible by centrifugal force holding water in
thermal contact with resistance surface. Resistance
film less than 0.001"" thick with active length
much less than V4 wave length at FM and tele-

Heat dissipation properties of alu-
minum are used to full advantage in
housing and winding core of IRC Power

Rheostats, 25 and 50 Ly 7 PR vision frequencies, gives excellent frequency
ey 4 e characteristics. Resistance values 35101500 ohms;

15% tolerance standard; power dissipation up
to 5 K.W. ac. Bulletin F-2 gives all the facts.

Rheostats operate at full rating at
about half temperature rise of equiva-
lent units, Can be operated at full
power in as low as 25% of rotation
without appreciable difference in tem-
perature rise. Direct contact between
rheostat and mounting panel allows
rapid conduction to panel of a portion of
heat dissipated. Send for Bulletin E-2.

If you have the heat put to you for
speedy service on small order resistor
requirements for experimental work,
pilot runs, etc., youw'll appreciate the
advantages of IRC’s Industrial Service Plan. This enables
you to get ’round-the-corner service from the local stocks of
your IRC Distributor. He’s a good man to know . .. we’ll
gladly send you his name and address.

r--—-—————————————--— o em e wm

1 INTERNATIONAL RESISTANCE COMPANY
1 407 N.BROAD ST, PHILA. 8, PA.

Power Resistors ® Voltage Dividers
Insulated Composition Resistors » Low

Wattage Wire Wounds * Controls NAME ot e ettt e e ey
DepositedCarbonPrecistors *Precisions
INTERNATIONAL HF and High Voltage Resistors TITLE . e S P
Voltmeter Multipliers * Rheostats
RESISTANCE COMPANY P -
ADDRESS

401 N. Broad Street, Philadelphia 8, Pa.

in Conada: Internationol Resistance Co., Ltd., Toronto, Licensee

3£ ARNDT & €O, ADV.AGENCY



]
|

d
.-M‘
|
y

4

TELE-TIPS

ATLLANTIC PACT RADARSir
Robert Watson-Watt, visiting Wash-
ington last month, proposed that a
radar screen be set up around th
European nations taking part in the
North Atlantic Pact agreement, simi-
lar to that already under Congress’
consideration for US northern border.

KESTER SOLDER

parfner in

Electronics

REMINGTON-RAND is a new
name in commercial TV picture tubes.
Already the South Norwalk, Conn.,
plant is in pilot production on 12LP4’s,
turning out 50 to 100 daily, under the
direction of Engineer Marshall P.
Wilder, with larger plans for the Fall.
Since 1944, company has produced
orthocons and image-orthocons for
guided-missile and industrial TV sys-
tems of its own manufacture.

FM VIDEO may yet show some in-
herent advantages over present stand-
ard AM-TV pictures, according to
engineers who are working to develop
new operating possibilities theoret-
ically available with frequency modu-
lation of the picture signal. So don’t
write off FM-TV yet!

MEXICO CITY PARLEY RE-
SULTS—The World Radio Confer-
ence plan for sharing shortwave
broadcasting time comprises 32 huge
pages of charts, and is the product of
six months of work by 459 delegates
representing eight-five countries. The
plan charts the use of 235 broadcast-
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Kester “‘Resin-Five” Core Solder is
more active, more efficient, and
faster than any rosin flux—~yet is
absolutely non-corrosive and non-
conductive. The finest flux-core sol-
der made for all television and
radio work. Available in diameters
as small as .010". . . 5 different core
openings for each diameter...all
practical alloys.

The TV tuner pictured above, manu-
factured by Standard Coil Products
Company, contains 210 soldered
connections, all made with Kester
"Resin-Five” Core Solder.

Call in a Kester Technical Engi-
neer today and have him show you
how “Resin-Five” Core Solder in the
proper size and alloy will increase
your soldering efficiency.

ing channels in the eight narrow
shortwave bands between 6 and
26 MC.

PROJECTION TV is the ultimate
for the home—this seems to be con-
sensus of increasing number of in-
dustry figures who have studied pub-
lic’s desire for big pictures as con-
trasted with difficulties and draw-
backs of large direct-view tubes.

FREE—-TECHNICAL MANUAL

Send for Kester’s new manual, “SOLDER
and Soldering Technique”—a complete
analysis of the application and proper-
ties of soft solder alloys and soldering
fluxes.

Prominent raster lines now showing
up as unexpected annoyance of 16-
inch viewing, a trouble due, con-
trarily, to the very excellence of spot
focus.

ﬂnm ver:ay-’*"

[ KESTER
SOLDER

PORTO RICAN PROFITS — Some
radio men are considering Porto Rico
for manufacturing and assembly
operations, with decided benefits be-
cause of low labor costs and highly-
favorable tax situation.

KESTER SOLDER COMPANY

4210 Wrightwood Avenue, Chicago 39, Illinois

Factories also at Newark, New Jersey + Brantford, Canada

10 TELE-TECH °* May, 1949



| STANDARD COIL
| “PRODUCTS 0.

STANDARD COIL PRODUCTS €O.
: HICAGO, ILL.

=2 STANDARD COIL PRODUCTS co
—._HUNTINGTON PARK CAL,

COSMALITE*

in STANDARD COIL PRODUCTS CO. TUNERS

Of course COSMALITE is used by the STANDARD
COIL PRODUCTS CO., INC. in their Television and
Auto Set Tuning Assemblies. It is the first choice
of those who insist on precision and quality prod-

ucts at prices that are right!

Consult us

on your needs!

CANADA

METROPOLITAN
NEW YORK

NEW ENGLAND

* Reg. U. S. Pat. OFf.

TELE-TECH ¢ May, 1949

%CLEVELAND CONTAINER

201 BARBERTON AVE, CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES ot Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N.J.

CANADIAN PLANT: The Cleveland Container, Canada, Ltd,, Prescott, Ontario

WM. T. BARRON, EIGHTH LINE, RR *1, QAKVILLE, ONTARIO
R.T. MURRAY, 614 CENTRAL AVE. EAST ORANGE, N.J

E. P. PACK AND ASSOCIATES, 968 FARMINGTON AVE.
WEST HARTFORD, CONN.

The advantages of COSMALITE SHELLS FOR
TELEVISION DEFLECTION YOKES are many.
Of prime importance is the fact that we have
available, without charge, the tools for punching
and notching many types of Cosmalite shells and
coil forms. This means attractive prices with
quicker deliveries.

ABRASIVE DIVISION at Cleveland, Ohio

REPRESENTATIVES




Now! A Top Quality Tape Recorder at a Reasonable Price

New PRESTO

Magnetic Tape Recorder

T LAST, a magnetic tape recorder that
A fully measures up to the most exact-
ing requirements of broadcast network op-
crations, independent stations and tran-
scription producers, yet priced to have
wide appeal.

Compare these specifications:
o Frequency response: 30 to 15000 cps = 1 db.

e Signal to notse ratio: Over 60 db below max.
signal.

o Fast speed. 240 ft. per second forward and
rewind, instantly reversible.

e Recording speeds 7%" or 15" per second
(15" or 30" per second provided on request).
Speed selection by special 2-speed motor.

Reels direct mounted on motor shafts. Uses
any type and size of reel up to 14°.

e Erasing, recording and playback heads all
mounted in separate housing — entire unit
connected by plug-in for immediate replace-
ment.

e Full-size illuminated scale V. U. meter on
top panel.

Now! Greater
Accessibility

Ilustration shows how ev-
erything mechanical and
electrical can be serviced RECO RD' N G CORPO RAT'O N
from the front and top. Ami- Paramus, New Jersey
plifiers and power supply arc
in swinging door behind re- Mailing Address :

movable panels. Mechanical P. O. Box 500, Hackensack, N. J.
units are mounted on top In Canada:

panel, hinged at rear so it WALTER P. DOWNS, L1d., Dominicn Square Building, Montreal
. can be opened upwards.

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

12 TELE-TECH ¢ May, 1949
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Cutaway tview of the
HELIPOT (Model A-
10 Turn—=1%" D

arrerer)

Provides many times greater resistance control in
same panel space as conventional potentiometers!

F YOU are designing or manufacturing any fype of precision

electronic equipment be sure to investigate the greater con-
venience, unlity, range and compactness that can be incorporated 1nto
your e¢quipment by using the revolutionary HELIPOT for rheostat.
potentiometer control applications...and by using the new DUODIAL
turas-indicating knob described at right.

Briefly, here is the HELIPOT principle... whereas a cnnven.
tional potentiomerer consists of a srngle coil of resistance winding, the
HELIPOT has a resistance clement many nmed longer coiled hiliially
into a case which requires no more panel space than the conventional
unit. A simple. foolproof guide controls the slider contact so that it
follows the helical path of the resistance winding from end to end as
a single knob is rotated. Result...unb no mnrease in panel space
requsrements, the HELIPOT gives you as much as 12 times® the control
surface. You get far greater accuracy, hner settings, increased range—
with max:mum compactness and operating simpliciry!

COMPLETE RANGE OF TYPES AND SIZES

The HELIPOT is available in a complete range of types and
sizes to meet a wide variety of control applications . . .

MODEL A: 5 worts, 10 turns, 46" slide wire length, 13" cose

dia., resistonces 10 to 50,000 ohms, 3600° rototion.

MODEL B: 10 wolts, 15 turns, 140" slide wire length, 3Y,"

cose dio., resistonces 50 to 200,000 ohms, 5400° rotohion.

MODEL C: 3 watts, 3 turns, 132" slide wire length, 13" case

dio., resistonces 5 to 15,000 ohms, 1080° rotation,

MODEL D: 15 wotts, 25 turns, 234" slide wire length, 3%,

cose dio., resistonces 100 10 300,000 ohms, 9000° ratotion.

MODEL E: 20 watts, 40 turns, 373" slide wire length, 3V,
cose dio., resistonces 150 to 500,000 ohms, 14,400° rototion.

Also, the HELIPOT is available in various special designs with
double shaft extensions, in multiple assemblies. integral dual units. etc.

Let us stcudy your potentiometer problems and suggest how
the HELIPOT caa be used — possibly is already being used by others
ia your industry — to increase the accuracy, convenience and sim-
plicicy of modera electronic equipment. No obligation, of course.
Write today outlining your problem.

*Data for Model A, 134" dia. Helipot. Other models give even greater
control range in 3" case diameters.

)
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The innes. or Primary dial of the DUODIAL shows exait angular poii-
lian of shaft during each revolution. The outer, or Secondary dial
shows number of complete revolutions made by the Primary dial.

A multi-turn rotational-indicating knob dial for use
with the HELIPOT ond other multiple turn devices.

HE DUODIAL is a unique advancement 1n knob dial design.

1t consists essentially of a primary knob dial geared to 2
concentric turns-indicating secondary dial—and the eatire unit is so
compact it requires only a 2 diameter panel space!

The DUODIAL is so designed that — as the primary dial rotates
through each complete revolution—~the secondary dial moves one divi.
sion oa its scale. Thus, the secondary dial counts the number of com.
plete revolutions made by the primary dial. When used with the
HELIPOT, the DUODIAL registcrs both the angular positon of the
shider contact on any given helix as well as the parucular helix on
which the slider 15 positioned.

Besides its use on the HELIPOT, the DUODIAL is readily adapt.
able to other helically wound devices as well as to many conventinnal
gear-driven controls where extra dial lengeh is desired withour wasting
pancl space. It is compact, simple and rugged. It contins only two
moving parts, both made entrely of metal. It cannot be damaged
through jamming of the driven unit, or by forcing beyond any me-
¢hanical stop. It is not subject to error from backlash of internal gears,

TWO SIZES — MANY RATIOS

The DU'ODIAL is now available in rwo rypes — the Model "R**
(illustrated above) which is 2" in diameter. and the new Model "W
which is 134" in diameter and is ideal for main control applications.
Standard wras-ratios include 10:1, 15:1, 25:1 and 40:1 (ratio be.
tween primary and secondary dials). Other ratios can be provided on
special order. The 10:1 ratio DUODIAL can be readily employed with
devices operating fewer than 10 revolutions and is recommended for the
3-tura HELIPOT. In all types, the primary dial and shaft operate with a
1:1 ratio, and all rypes mount directly on a !3" round shaft.

simplicity, wide range, and high accuracy in the control of modern electronic circuits.. .

0
i ..

Send for this
HELIPOT AND DUODIAL CATALOG!
Contains complete data, construction de-
tails, et., on the many sizes and types of
HELIPOTS ... and on the many unique fea-
tures of the DUODIAL. Send for your free
copy today!

7,
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A SIMPLE SOLUTION to the effects of attenunation and im-
pedance mis-match on television and FM reception: install an
ATV Lead-In, the line that minimizes these 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 important factor where
lines run outside.

Count on Anaconda to solve your high frequency transmis-
sion problems, with anything from a new type lead-in line to

the latest development in coaxial eables. pot

WRITE FOR ATV BULLETIN. Anaconda offers a complete
selection of ATV Lead-In Lines for every need: for 75, 150
and 300 ohms impedance unshielded and shielded lines of
high impedance. For an eleetrical and physical characteris-

ties bulletin, write to Anaconda Wire & Cable Company. v/
*Reg. U. S. Pat. Off. s

aqfr ANACONDA WIRE & CABLE COMPANY

25 BROADWAY, NEW YORK 4, N. Y.

TELE-TECH ° May, 1949
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BEAT-HEAT

Soectfy <R
““NOFLAME-COR"

the TELEVISION hookup wire

APPROVED BY UNDERWRITERS LABORATORIES AT

900 600....

Preferred by leading producers of television, F-M, quality radio and all exacting

electronic equipment. All sizes, solid and stranded; over 200 color combinations.

Production Engineers: Avoid high percentage of line rejects by specifying
“NOFLAME-COR" (not an extruded plastic). Insula-
tion does not “blob’”” under heat of soldering iron.

v Flame Resistant v High Insulation Resistance JHeat Resistant
v High Dielectric v Facilitates Positive Soldering v Easy Stripping

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

RUBBER 75°
PLASTIC 80°

“NOFLAME-cORr”’__ 90’

““made by engineers for engineers’’

CORNISH WIRE COMPANY, inc.

605 North Michigan Avenue,

1237 Public Ledger Bidg.,
Chicago 11 15 Park Row, New York 7, N.Y. i

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

TELE-TECH + May, 1949
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Rectifiers

Small, lightweight a-c to d-c power supply units
for use with cathode-ray tubes, television camera
tubes and radar indicator scopes, electron micro-
scopes, and similar jobs. Typical outputs are 7,
9 and 13 kv. low regulation-——the 7-kv unit
ilustrated does not exceed 3.5%, regulation per
0.1 milliampere load, holds ripple on output volt-
age to less than 1%, Size, only 6" x 6" x 7”;
weight 8 Ib,

Pulse Transformers

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

Resonant Reactors

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

Filament Transformers

Filament transformers available
with or without tube socket mounted
integra!l with the high-voltage ter-
minal. Low capacitance. Ratings to
match any tubes; insvlated to prac-
tically any required level.

TELE-TECH <+ May, 1949

line of

hermetically

sealed
oil-filled

HIGH-VOLTAGE COMPONENTS

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

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

GENERAL 3 ELECTRIC

401-60

17



The Du Mont Types 5130-8 and
5130-C 16 mm. television projectors
are designed and built for the rug-
ged requirements of film telecasting.
Greater reliability for day-in-day-
out operation. Readily accessible
mechanism. Easily replaceable parts.
Feature-length reel cupacity. Maxi-
mum optical resolution. Greater light
output. High-fidelity sound. Either
type recommended, based on
style and feature preference.

Du Mont Type TA-105-A Film Pickup Cone
trol Console, Includes saw-tooth, para-
bola and sine-wave shading with 57
waveform monitors for both line and
frame. 12" picture monitor. Instantly ac-
cessible chassis. Integral design with the Du Mont Type TA-108.B Video Mixing
Console and associated equipment which will handle four separate video or com«
posite input channels with automatic or manual “fades” and “lap dmsolves’’
between any video input channels.
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Du Mont Type TA.103-A [conoscope Film "

Pickup Camera. An ideal pickup head for film or slides, - Trade Mary
using the high-resolution lconoscope Type 1850-A. Special rim light

and back lighting arrangement. Available with fixed pedestal or slid-

ing-track mounting for handling two or more image sources. Mechanical

construction such that all components are readily accessible.

©ALLEN B. DU MORT LABORATORIES, INC,

WM = s i

ALLEN B. DU MONT LABORATORIES, INC. « TELEVISION EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N, J. « DU MONT NETWORK
AND STATION WABD, 515 MADISON AVE., NEW YORK 22, N. Y. DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER

a

PLACE, NEW YORK 3, N. Y, . STATION WTTG, WASHINGTON, D, C. . HOME OFFICES AND PLANTS, PASSAIC, N,
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Can you afford a switch
that isn’t dependable ?

o Then Specify MALLORY /

ENGINEERING DATA SHEETS [)f‘sign engineers who specify Mallory RS switches know they are getting the best
Seud for the Mallory Engineer- that substantial construction and precision manufacturing can produce. They
ing Data Sheets on the RS know that Mallory RS switches protect their good name because they provide
series. They contain complete maximum long-life and eflicient dependable service.

specifications for available cir. . . . : . .
enit combinations with respec- Mallory RS switches are available with cam and ball tvpe index assembly. or with
tive terminal locations, dimen- positive indexing hill-and-valley double roller type index assembly.

S;(...a| drawings — everything These are the features that make Mallory switches famous for dependability and
the engineer needs. . .

quality. All are advantages of extreme importance in television and high frequency
. SPFCI!;'CAIIOE‘ ?HEEJSIH applications where stability i« essential,
Specihcation sheels for a < "

switches have also been pre- e Insulation of high-grade, low-loss laminated phenolic.

pared. These sheets are printed e Terminals and contacts of special Mallory spring alloy. heavily silver-plated to insure
on thin paper to permit long life at low contact resistance.

"l""l.'r“"_“‘t{- Fhe sectional e Terminals held securely by exclusive Mallory two.point fastening—heavy staples
drawingsindicate standard and prevent loosening or twisting.

optional dimensions—make it
casy for vou to order pro-
duction samples built to yvour
requirements.

e Double wiping action on contacts with an inherent flexing feature—insures good
electrical contaet with the rotor shoes throughout rotation.

® Six rotor supports on the stator—insure accurate alignment.

o Brass rotor shoes. heavily silver-plated—insure low contact resistance.

There is a Mallory swciteh to fit vour e All shoes held flat and securely to phenolic rotor by rivets—prevents stubbing
design —werite for  further details. insures smooth rotation—minimum of noise in critical circuits.

Precision Electronic Parts— Switches, Controls, Resistors

SERVING INDUSTRY WITH

P.R.MALLORY & CO. Inc. Capacitors Rectifiers

Contacts Switches

A L L o R Controls Vibrators
Power Supplies

Resistance Welding Materials

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

TELE-TECH ¢ May, 1949 19
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EITEL-McCULLOUGH

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

Follow the Leaders to
[ 4

-

ABE The Power for R-F

Though it would seem a strange place to look for a precious stone, each Eimac
3X2500A3 triode, and modifications of this tube type, contains three sapphires . . .
making this Eimac triode a better vacuum tube . . . better able to do a superior job
in communication, research, and industrial applications.

It became evident in the early stages of 3X2500A3 development that the structure
which provided filament tension posed a problem. The source of tension was easy . ..
by using a conventional pusher-spring at the cool end of 1he center-rod, transferring
the pressure to the top of the rod, and then out to the filaments.

But . . . somewhere in 1he structure, between the filaments and the center-rod
there must be a non-conducting material with the ability to remain inert under high
temperatures {1500 degrees to 1600 degrees C). |t must be unaffected by electron
bombardment and it must be physically strong.

The imaginative foresight of Eimac engineers, after exhausting the possible use of
conventional materials, brought synthetic jewels under consideration . . . the rest of
the story is vacuum tube history.

As in the past, when better vacuum tubes are made they will first bear the trade-
mark “Eimac” . .. the result of engineering foresight . . ., skill ., . . imagination
. and research.

TELE-TECH -~
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0. H. CALDWELL, Editorial Director * M, CLEMENTS, Publisher * 480 Le_xington Ave., New York (17) N. Y.

ANOTHER QUARTER-MILE—Along with the Radio
Manufacturers Association’s twenty-fifth anniversary,
this year the radio-electronic industry celebrates its first
quarter of a century of commercial operation. Its
foundations, of course, were laid during the preceding
guarter century, running back through the early 1900’s.

But radio-electronic men look forward to far greater
technical and industrial developments in the quarter
century ahead. This next “quarter-mile”, marked by TV,
FM, and UHF, promises amazing achievements and
progress, far overshadowing all that has gone before.

VHF—UHF?—Recent industry and public discussions
of television assignments have demonstrated the confu-
sion and futility of such terms as “Very High Frequency”
and “Ultra High Frequency” in today’s ever-widening
electromagnetic spectrum. Such comparative definitions
have already become meaningless and should be
dropped from any further use. To avoid further con-
fusion, let’s get back to the absolute and specific, such
as “50-MC”, “500 MC” and similar numerical delinea-
tions that will leave no doubt as to what we talking
about!

RADIO-GUIDED MISSILES SOON-—Ominous new
tasks for radio-electronic controls in warfare were out-
lined by Dr. Karl T. Compton of M.LT. and General
M. S. Fairchild, U.S.A., speaking at a House Committee
hearing on a 3000-mile test range for guided missiles.
General Fairchild told the committee that “within the
next ten years we will be replacing guns and bombs
with guided missiles and within fifteen years surface-
to-surface guided missiles will have been perfected to
the extent that they will have important applications in
the field of tactical and strategic bombardment opera-
tions”—but only if research can be conducted over a
long range. General Fairchild also said that missiles with
ranges up to 500 miles would be ready in 1949, but as yet
there is no range long enough to test them.

RED TAPE STIFLES IMPROVEMENTS—In any
program of commercial equipment development, the de-
signing engineer is above all cost-conscious, and can
often balance a substantial part of his salary by saving
a penny or so in the manufacturing cost of a component
or item. This factor is of negligible or minimum im-
portance in designing military equipment. In fact, the
enormous cost of bucking red tape has prevented many
excellent improvements being used or even getting re-
ported.

TELE-TECH ¢ May, 1949

TONS OF PAPER WORK—In looking back over
published reports of production records of military
equipment during the last war one is struck by the fre-
quent, and at times, only, reference to dollar values as
the only criterion of production levels. Any manufac-
turing company which did business then, cannot forget
about the tons of extra unnecessary paper work that
grew up around each job—no matter whether simple
or complex. These reports, monthly, weekly, daily, and
sometimes it seemed, hourly, covering many variations
of the same data and made to different agencies, repre-
sented a useless task no one wanted.

DAILY REPORTS; EQUIPMENT STALEMATED—
Going to non-technical groups it seemed doubtful if
their thousands of reports were ever read, except by
statisticians who gloried in how many millions of dollars
we spent each day! In a number of cases daily produc-
tion reports were insisted on to the extent that they had
to be phoned in to Washington each day. Meanwhile
the actual equipment, built under the stress of overtime
scheduling, was being allowed to pile up for months be-
fore being shipped!

WASTED PRODUCTION ENERGY—One of the most
needed research programs relating to military (and
this refers to all the services) equipment needs, would
be to figure up how much of this paper work is “neces-
sary.” Possibly a gigantic overall system of punched
cards covering all contracts would permit pertinent data
to be kept up to date by simple coded telegrams.

Certainly there should be better use for the energy
spent in getting out these records, to say nothing of the
saving in printed forms and filing facilities.

ST. ELMO’S FIRE, that legendary static discharge
from ships’ mizzentops and church steeples, which we
used to read about in boyhood days, is now with us
to plague home TV reception on tall isolated antennas—
though little has been reported on it. A dozen times a
year, either on cold clear starry nights or during low-
lying thundercloud conditions, our own 50-ft. antenna
sets up intermittent or continuous clicks and roars,
which may spoil or even drown out the sound, while
accompanying white spots flash across the picture
screen. We have tried completely insulating the folded
dipole from the grounded metal mast, also grounding
its midpoint, without complete success. Next step will be
to mount a series of needle points at the top of the mast
to drain off the earth’s electricity with least sparking.
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Three Hazeltine and seven sub-contractors’ engineers engaged in development of new types of electronic measuring and test equipment

How Hazeltine Electronics Corporation achieved greater usefulness of personnel
and available facilities by teaming up medium-sized manufacturers under "'leader”

UCH interest was aroused by

publication in March TELE-
TecH of the Munitions Board Mo-
bilization Plan for the Electronics
Equipment Industry, a plan which,
latest information indicates, is be-
ing motivated.

One of the most interesting as-
pects of this Plan, to judge by in-
quiries from readers, was that de-
scribed as follows:

“Following the successful pattern
employed in World War II in the
electronics industry of providing
leadership in educating numbers of
companies to the point where they
can assume the responsibilities of
prime contractors—releasing their
primes to devote more time and fa-
cilities to research, development and
pilot production of mnew equip-
ments.”

What was this leadership plan?
Who pioneered with it? Who helped
to make it a successful pattern?

Seeking the answer to these ques-

22

tions, we went to Fred R. Lack,
Industry Chairman of the Electron-
ics Equipment Industry Advisory
Committee of the Munitions Board,
and to members of its Task Com-
mittee. They referred us to W. A.
MacDonald, president of Hazeltine
Electronics Corporation, another
member of Task Committee No. 1,
who contributed many of the ideas
incorporated in The Munitions
Board Plan.

“At the start of World War II,”
it was explained, “the situation was
doubly difficult; the armed forces
needed production and the elec-
tronic industry needed to get into
production. There was a crying
shortage of trained electronic en-
gineers. Many qualified people were
eager to get to work — but they
lacked the know-how.

“At that point, the Navy asked
Hazeltine to take the lead in a plan
for production of military electron-
ic equipment which would utilize

the tremendous production capacity
of home-radio receiver manufac-
turers. Hazeltine.accepted, and oth-
er concerns followed the pattern or
adapted it to their own operations.”

From the Hazeltine archives, these
facts were developed:

Although designs of much useful
radio-electronic apparatus were
available at the beginning of World
War II, this equipment had been
produced previously only in rela-
tively small quantities and over a
period of years. If it had ever been
designed for large production, the
practices and processes had been
abandoned long since.

Much of the equipment of this
class had been custom-built rather
than designed for mass production.
When it was required in quantities,
it had to be either redesigned or the
old slow process of manufacture
followed.

With the advent of World War II,
the few large companies of the
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United States quickly became heav-
ily overloaded both with engineer-
ing and production problems.

This condition resulted from three
factors: (1) military business in
peacetime normally flows to com-
panies with the larger engineering
organizations; (2) desirc to place
business where it will maintain re-
search and engineering organiza-
tions needed in wartime; and (3)
the volume of peacetime military
business prior to World War II, the
bulk of it being communications
apparatus; radar and many of the
other present apparatus of elec-
tronic equipment were yet in the
dream stage.

The several large companies,
RCA, GE, Westinghouse and AT&T,
were first selected by the procuring
Services to supply the electronic
needs of the United States military
forces, principally because of their
potential production capabilities and
the fact that they had substantial
engineering departments. Addition-
ally, they had had, with few excep-
tions, the only experience in manu-
facture of military equipment.

A fact that was perhaps not fully
recognized was that, with the ex-

Chart shows how Hazeltine leadership plan worked during World
War II to provide U, S. services with needed electronic equipment

| Armed Forces l

—

ception of RCA, the electronic ac-
tivities of GE, Westinghouse and
AT&T represented only a minor
fraction of the country’s useful pro-
duction capacity. The electronic ac-
tivity of all of the above companies
combined in fact represented only
159% to 20% of the industry’s out-
put. The remaining radio industry
output was divided among some 45
assemblers and some 100 to 150
parts suppliers.

Engineering Allocations Increased

A survey of the radio industry
early in 1940 disclosed that the
average radio-set manufacturer de-
voted between 1% 9% to 29% of its
total billings to engineering activi-
ties. Engineering activities included
design, development and processing
of models through to the so-called
type test stage, just prior to manu-
facture. Subsequent examination of
the engineering content required for
a reasonable cross-section of mili-
tary equipment, however, soon in-
dicated that 10% to 159% was nec-
essary to meet the special needs of
the Services.

A second survey of the industry,

Hozeltine os Prime Contractor

Design ond ossembly of type-test models at Hozeltine by stoff
engineers working with engineers sent by Sub-contractors
Preparation of production drowings. Preparation of nstruction

books and service materiol. Purchasing caordingtion of ports
ond moteriats

[ |

made late in 1941, disclosed that al-
though the several large manufac-
turers were heavily overloaded with
military business, most of the in-
dustry including some large com-
panies and the great percentage of
medium and smaller companies, had
little or no such orders from the
armed forces. This was because the
procuring Services were not con-
vinced that the remaining com-
panies were qualified to solve the
engineering details involved in pro-
duction of military equipment. This
1941 survey further disclosed that
there were hundreds of acres of
factory space available and unused,
and thousands of skilled and semi-
skilled workers idle.

On the other hand, however, there
were insufficient engineers available
to make up the difference between
the 109% to 15% engineering con-
tent required for military work and
the 1% % to 2% actually being used
by the commercial radio industry.
Either the manufacturer would
have to increase his engineering
staff, or he must reduce the volume
of work that normally could be
processed through his facilities, in

‘(Continued on page 66)

Hazeltine engineer and two sub-contractors’ engineers checking
performance of new electronic apparatus in development laboratory

LSub-ComraclurJ 1 Sub-Contractor Sub-Cantroctor
AR 4,_1, IO

[“ pli | Ship ] s smpmenvsl %ﬂﬂ]

L
[ 1 A

= ? L= A .1 = T

! Suppties of critical oand scorce parts abtained on sub-cantroctor’s
| order under blonket order ond allocotion by Hozeltine.

H | i i 3 |
e 1 - i —l = e N o U

General supplies of ports ond moterials purchosed directly by eoch
sub-contractar from ports mokers,

| i ]
s Y XY

Shipments of complete equipments made directly to Government by
eoch sub-controctar,

OPERATING NOTE: Ecch sub-controctor nonu'mmc complete aquipments under direction of
(3) his sngineers who had returned from Hazaitine, ond (Z)a limited number of rasident Harsltin
engineers
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OOD lighting, intelligently ad-

ministered by a competent stu-
dio engineer, is essential if the full
dramatic possibilities of television
are to be realized. Good lighting
means light sources of various types
properly controlled to serve the
many lightning needs of the televi-
sion studio. Intelligent administra-
tion includes not only the proper
manipulation of the lighting to
assist in the program director’s in-

terpretation of the theme but also
control of the lighting levels and
color quality to fit the requirements
peculiar to the camera tube and
associated equipment.

The engineer’s first task is to
provide sufficient light over the
staging areas to insure an accept-
able signal-to-noise ratio. Second-
ly, the lighting must cause the
viewing audience to focus their
attention where the director wishes.

*‘ Lamp Dept.,
a Park. ('Im‘mda
—

Thirdly, light must produce a three-
dimensional effect on the objects in
focus. The characteristic features of
the objects must be made to have
depth by the creation of shadows
and highlights in the proper places.
In addition, the objects must be
made to stand out from the back-
ground by the use of outlining
highlights. Finally, the background
or scenery should be adequately il-
luminated so that from a program-

'World Radio Histo

. i
Fig. 1: Photo-effectiveness curve of 5655 orthicon derived from Fig. 2: Relative signal output per lamp-watt of the 5655 orthicon
3000 K. incandescent light and camera tube’s spectral response using various filters to obtain more favorable spectral t»oﬂ
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Camera equipment limitations, locaie variations, necessitate

carefully controlled light sources for superior picture quality

of Television Studios

ming point of view, the locale of
the action is established. The net
result of these lighting arrange-
ments is the creation of a mood
that can be altered to suit the ac-
tion by adjusting the balance of
the various light sources.

These basic lighting require-
ments are also common to the stage
and to the photographic studio but
their attainment is different in
some respects due to differences in
the camera and viewing tube char-
acteristics and fundamental differ-
ences in programming methods.
Stage presentations are perhaps
most easily lighted because the re-
ceptor is the human eye that re-
sponds almost instantly to a range
of lighting levels of about 5,000 to
1. The photographer, either motion
picture or still, can record a much
more limited range of lighting lev-
els and, if he is using black and
white film, he must do it on media
whose response to color differs from
that of the eye. The television pro-
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: 3: l'hobdhcﬂvonm of the 5655 image orthicon using 4500°K.

ducer is limited at present to a
combined camera and viewing tube
lighting range of about 20 to 1 for
any one picture and, as with photo-
graphic film, the color response of
the camera tube departs radically
from that of the eye. Therefore, as
with black and white film, correc-
tions by means of filters at the cam-
era lens are necessary to render
colors in approximately the same
brightness scale as the eye views
the original scene.

Good pictures can be obtained
with television systems that will
handle only a 20 to 1 range of
brightness for one particular cam-
era adjustment. In a typical shot, a
man’s suit may be the darkest por-
tion of the picture, while his shirt,
if white, probably is the brightest
due to differences in reflection fac-
tors. A black suit with a reflection
factor of 2%, and a shirt of about
70% results in a brightness range
of 35 to 1. No detail will show in
the suit since the controls will

;/

T WAVELENGTH -ANGSTROMS "

probably be adjusted to prevent
“blooming” of the shirt. This situ-
ation can often be remedied by a
more fortunate choice of garments.
A buff-colored shirt will help a
great deal since its reflection factor
may be only 50%, resulting in a
brightness range of 25 to 1. Further,
a lighter colored suit may be sub-
stituted to materially decrease the
ratio. ‘This technic of controlling
the brightness ratio should be uti-
lized in scenery design and support-
ing property, as well as in the
costumes of the actors. In general,
faces of people should be brighter
than the backgrounds. This treat-
ment focuses attention on the actors
and also prevents the DC restorer
from causing faces to darken as so
often happens when the actors move
in front of brighter areas.

To carry out further the idea of
controlled brightness, it must be
remembered that the 5655 or 5769
image orthicons do not ‘‘see” colors
as does the eye. (Fig. 1) An in-
spection of the sensitivity curves of
these tubes shows that the greatest
response (current output) is ob-
tained from light in the ultraviolet
and blue regions. Objects reflecting
such radiation appear on the view-
ing tube as grey or white, whereas

(Continued on page 58)

7 |

. Fig. 4: Orthicon photo-effectiveness when 3500°K. light is em-
~ fluorescent light. Note exclusion of ultra-violet by filters’ ployod. Extrusions in the curve are spectral lines of mercury
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Voltage Multiplier Systems

Fig. 1: Basic
voltage dou-
bler circuit,

OWER supplies incorporating
voltage multipliers are to be
found in increasing numbers in
modern television receivers. Such
systems are being used not only to
double the voltage, but in many in-
stances are utilized for voltage
tripling and quadrupling purposes.
The circuits employed are both
practical and ingenious and serve
to save space, eliminate the weighty
power transformer, and make for
lower cost. Their growing popular-
ity makes it well worthwhile for
the engineer, technician or service-
man working with sets incorporat-
ing such supplies to become famil-
lar with the basic circuits involved.
Voltage doubling circuits are not
new and extensive use of them is
found in many electronic devices. A
brief review of the foundation cir-
cuit, however, will serve as a basis
for analysis of tripling and quad-
rupling circuits used by various
television receiver manufacturers.
A typical doubling circuit employ-
ing two diodes (or a duo-diode
tube) is shown above. At one alter-
nation of the AC current, input ter-
minal No. 1 will be positive and
terminal No. 2 negative. V2 will
then conduct and charge C2 with
voltage (E) of a polarity as shown.
During the time V2 conducts, V1
is in a non-conducting state, inas-
much as the plate is minus with
respect to the plus cathode. When
the next alternation of AC current
arrives, it makes terminal No. 1
minus and terminal No. 2 plus. V2
now no longer conducts, but V1
does conduct by virtue of its plate
being plus with respect to the
minus cathode. Since C2 was previ-
ously charged to peak line voltage.
its charge in combination with the
line voltage is now impressed across
C1, thus charging C1 to 2E.

Thus by successive doubling, de-
signers obtain sufficiently higher
voltages to operate a receiver. Nota-
ble examples of this procedure ap-
pear herewith.
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In this group the power supply section of certain Hallicrafter receivers are shown {Fig.
2 below left). At right Fig. 4 is shown how the negative single voltage source and the
tripler stage are combined to quadruple. (Model T54).

On the positive swing of the AC line voltage, C60A charges through CR1 and R73 to
voltage “E.” During this time (V15-B being non-conductive). On the negative swing of
the line AC, this voltage adds to the line voltage to charge C58B to double voltage
through VI5B which now conducts. During this time the Selenium rectifier is not con-
ducting, making it a virtual open circuit.
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On its positive swing, the line
voltage adds to 2E across V
C58B, to charge C57B through 15-8
V16 to a voltage 3E. Fig. 4b »
is again a simple half-wave
rectifier where the plus polari- —
ty is connected to ground. Its C 588 = 2E
output is approximately equal
to the voltage obtained from CR
terminals 3 and 4, except for W <1
reversed polarity. Added to 1IOV. A.C. ! v g |
the voltage across terminals INPUT
7 and 8, it provides a quad-
ruple voltage, 4E, used as TERMINALS C60A =
plaxte supply to the vertical

horizontal sweep ampli-
fiers. A
Fig. 3: (right) indicates the
single and double voltage sec- P
tions in simplified form.

n
m

Fig. 5: A voltage doubling system of the Motorola TS-4F chassis is the VT-71 series. The
unusual feature here is that the tubes themselves act as vghage dxvlders: ‘l_'he Two B
voltages are delivered. The voltage multiplying takes place in a manner similar to that
described above, RBOA is used for current limiting.

In Fig. 5b, terminals as marked are connected to those in 5a. Plate volt_clge for _V5 is
taken directly from C-77A. For the other tubes the B+ output of the filter section is
used. V3 and V2 are in series from B++4 to DC ground, and that B+ is obtmn.ed by
using the six tubes. VI, V4, V6, VIO0B, VI0A, and V12 in a series-parallel combinaton.
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By . MANDL and N. SHER,

Television Instructors. Tewmple University Technical Institute,
Philadelphia. Pa.

in TV Receivers

-

Fig. 6: In the Emerson, Model 571, five 25Z5

rectifier tubes are utilized. A parallel com-
bination of two provides one doubler system

and a parallel combination of three another

doubler. The use of the rectifiers in parallel

Permits comparative larger amount of cur- i

rent to be used in TV receiver. The combined lov

use of the two doublers, gives quadrupling AC 200 v
actlon in the Emerson.

Fig. 6 shows the low voltage power supply =
section of this particular Emerson receiver.

The 125 volts from the auto transformer sec-
ondary provides the heater voltage for the

T0 PICTURE

five 25Z5 rectifier heaters in series. Diode ) 4% TuBe
sections marked 3 and 4 of both V23 and @ E; RS Sl CES

V24 are paralleled as are sections 5 and 8 -I + =

of these same tubes. Diode sections 3 and

4 of V20, V21 and V22 are in parallel as ¢ 34 Vi

are sections 5 and 8. They are connected

as a voltage doubler with positive output. E

A plate supply voltage proportional to 4E

13 used for the sweep circuits by combining

the outputs of the two doublers. Output 4E f\ —-—

in Fig. 6 is obtained from terminals 3 and 5. \b/' ==

=
Fig. 7a shows the DuMont RA-101
voltage doubler source of high
voltage for the picture tube. This

In the Farnsworth FV-
200 set, Fig. 8a below left
shows the picture tube

On the positive swing voltage E
on C34 adds to the secondary volt-
age (input) to charge C35 through

L%‘;aw'” source. Here  differs from the usual inductive VI2 and the limiter resistor R43.
lo used in the “eam  fly.back or high frequency oscilla- The charge thus placed on C33 is
relaxor” circuit which  tor type of second anode supplies proportional to 2E. During this time

generates the horizontal
sweep current, cuts off
during the horizontal re-
trace, and a positive
pulse is produced at its
plate. This pulse is
stepped up by the cuto
transformer and is sup-
Plied to a voltage doub-

so common that a power frans- VII is not conducting. R44 and
former is used, with a secondary R5]1 are used as a bleeder and
delivering 4,400. On the negative voltage divider to facilitate voltage
swing of this high voltage secon- measurement during servicing. The
dary, C34 charges to voltage E voltage across R 51 is about 1%
through VII, as shown in Fig. 7b. of the total.

ler circuit to d -+
i]slo the high voltug:m - 4(7
A} c 60 R84
T R84
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During the pulse, C106C charges to voltage E through V19.
Between pulses, C108C will discharge through R84, R85 and
R86, thus charging C60. After several cycles each capeacitor
builds up to voltage E (Fig. 8c). During pulses, voltage E on

clo4 C60 adds to pulse voltage, to charge C61 and C106C through
HORIZONTAL V20 to a total voltage 2E, with voltage ’E” appearing across
SWEEP each. (Figure 8d) The output is the sum of the voltages across
OQUTPUT C61 and C106C.

Ve V3

R 102 c219 can c 212 C 203
1 s -
I b~ 20KV V207 o (V208 o Q V210
N R2I5 2 Q -
S C 100 c 10l C 102 TO TP400 o S =
o] o~ ~
B = | ] S 5
HORIZONTAL x [ 4 ~
OUuTPUT « 21’;3

The Philco high voltage supply Fig. 9 (in the Model_48-2500 recelve.r)
furnish somewhat over 20,000 volts for the TP-400 projector tube. This T
is a triple circuit using three sections. The output is t).xe sum of the
voltage across €100, C101, and C102, each of which is charged to

approximately 7,000 volts. C103 and Cl04 are likewise charged to 202 .

approximately 7,000 volts. The signal which is applied to the tripler .

is the positive pulse developed across the aufo transformer of the +8 ‘

horizontal output transformer from the horizontal fly-back during t 4 :

retrace. 10 FOCUS =+ ’
CIRCUIT CAPACITY OF 5TP4

)
Fig. 10: The 5TP4 projection tube power supply of the General Elec- V204 V205

tric Model 901 uses a voltage quadrupler circuit to furish 27,000 volts.
The counterparts of C219 and R215 do not appear in the other high
voltage sources, previously discussed. The values of these parts,
(470 mmid. and 47,000 ohms) are small enough so that C219 will be
discharged through R215 between charging pulses. The DC voltage

voltage. When a positive pulse appecars at the top of the auto trans«
former, the voltages across C211, C212, and C213 (each of value “E”)
add to the pulse voltage to charge the capacity between inner and
outer wall coatings of the 5TP4 to a potential of 27,000 volts, (through

across G219 will be small compared to the voltages across the other
capacitors and can be neglested insofar as its effect on the rest of
the circuit is concerned. C219 and R215 will act to limit the charging
currents flowing into the other capacitors.

From the cathode of V209 to ground a voltage of 3E appears since
each capacitor (excepting C219) is charged to voltage ‘‘E—the pulse
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v210).

The )voltaqe across C214 is applied to a resistance voltage divider
network from which focusing voltage for the 5TP4 s obtained. This
use of the 5TP4 tube conductive coatings for a capacity is convention-
al. The high voltage is applied across inner and outer aquadag coat-
ings, with the glass acting as the dielectric.
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Barium Titanates as Circuit Elements

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

N general, there are two systems

for measuring the piezo effect of
crystals: dynamic and static. Most
of the former utilize measurements
of dynamic impedance by bridges
or other means, (ref. 25 page, 385
ff). Recently, Bauer has reported
¢ a more direct low frequency
system of measurement: thin elec-
troded sheets are placed upon a
small support and a driving pressure
head placed thereon is driven by a
magnetic speaker coil assembly at
audio frequencies and the output
voltage is measured. Although sev-
eral measurement schemes have
been used at the Gulton Mfg. Corp.
the static system has proved most
successful.

Here, an electroded sample %" x
15” x .010” is placed on a rubber
pad. A known weight is then applied
through the arrangements, Fig. 17b.
A high impedance voltmeter is con-
nected to the leads of the jaws while
they are closed (i.e., while the sam-
ple is compressed). Opening the
jaws then releases the pressure and
causes a charge to be built up be-
tween the electrodes, which is
measured. Since the voltage meas-
urement must be converted to
charge, the element and stray ca-
pacitance must be taken into ac-
count. To do this, a simple circuit
addition has been made and is
shown in Fig. 17a.

| Fig. 17
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The test specimen is placed be-
tween the rubber jaws under full
pressure with the switch in the (1)
position. The voltmeter is shorted
out momentarily to remove the in-
duced piezoelectric charge. The up-
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Part Two of Three Parts

By A. 1. DRANETZ,
G. N. HOW ATT,
J. W. CROWNOVER,

Gulton Manufacturing Corp.,
Metuchen, N. J.

per jaw is then lifted and e, is noted
on the voltmeter. The switch is then
sent in position (2) and the voltage
E is adjusted to give the same volt-
meter reading. The equivalent cir-
cuit of the piezoelectric material
itself is shown in Fig. 18(A). In the
first instance,

Q

e = —
Cd+cs+cm

(1)

where C, is the distributed capaci-
tance. The charge Q, built up on
Cs4 C,., and C,, before breaking the
electrical connection is:

e c:(Co + Cua+ Co)
Q = (2)
(cx+C, +Ci+ Cn)

e.C.
€

- (3)
C: + Cu + Cd + Cm
combining (1) and (2). Similarly
with the switch in position (2) and
the jaws closed
e! CX
e =— (4)
Cx + Cd + Cm

EC.(C.+Cs+C.)
Q. = (5)
(Cx + Cs + Cd + Cm)

A combination of equations (4)
and (5) yields (6) and (3) and (6)
yields ( )

EC,
€ = (6)
(e« +C,+Ci+C.u)
e.c. = EC, = Q. (7
In this manner, it is merely

necessary each time to record the
balancing voltage E and multiply it
by the standard capacitance C,, to
obtain the piezoelectric charge
which divided by the jaw weight
gives the piezoelectric constant. To

measure the hydrostatic sensitivity
of barium titanate, the jaws are re-
placed by an oil pressure chamber.
The sample is held in a modified
automobile spark plug with the un-
grounded lead brought out through
its center lead.

We are also presently engaged in
determining the induced piezo effect
under various conditions using
test equipment similar in nature to
that of Bauer except that ten
samples can be tested simultane-
ously in an oven up to temperatures

of 180°C. (See Fig. 18B.) This
Fig. 18 .
1 'C < S —1{ e
‘ Q),T :‘ O"“fs 'CT::,_ .,-,-"3 .
l 4o 406 =
=) 220 'o""

arrangement allows the sample to
be charged with AC and DC poten-
tials and further permits the sensi-
tivity to be measured while charg-
ing with DC. The neon light is a
short circuit indicator.

Physical Nature of Piezo Effect

The physical nature of the piezo
effect in barium titanate is now
partially understood. In a unit cell
of barium titanate, the titanium ion
is at the center of the barium octa-
hedra and an oxygen ion is located
in the center of each of the six
sides of the cube, Fig. 19.

Fig. 19

’OXYGEN
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The titanium atom is held in its
position in the center of the cube
not only by an ionic bond, but by a
covalent bond as well, vibrating
toward and away from the oxygens,
and sharing electrons with them.
Because of the electrostatic cou-
pling between the atoms, the oxygen
and barium ions vibrate to some
extent with ‘the vibrations of the
titanium ion. Above 120°C, the
Curie temperature, the titanium ion
seems to move around in random
fashion and the statistical average
displacement of charge centers is
Zero.

Below this temperature, i.e. be-
tween 10°C, and 120°C, the titan-
ium picks out a favorite neighbor-
ing oxygen and oscillates with it,
sharing with it an electron. The re-
sultant oscillations of the surround-
ing barium and oxygen ions are
transmitted to the titanium ions in
the immediate neighboring cells,
and soon all the cells of a given
group are oscillating in phase, with
the center of oscillation of all the
titanium ions shifted in the same
direction. This spontaneous shifting
of centers of oscillation of the titan-
ium ion in a direction parallel to a
crystallographic direction, the so-
called c-axis is evidenced in X-ray
studies by the change in “C” to
“A” axis ratio from 1.0000 to ap-
proximately 1.0050 (as in Fig. 3)
as the temperature is lowered
through the Curie point. This spon-
taneous polarization thus results in
a first order transition from the
cubic to tetragonal cell structure as
the barium titanate is lowered
through the Curie temperature.

At the other two Curie tempera-
tures a similar transition takes
place. As the temperature is low-
ered through —5°C, the titanium
ion suddenly shifts from its vibra-
tion in a direction toward one oxy-
gen ion to a direction half way be-
tween two nearest oxygen ions .As
the temperature is lowered through
—70°C, the direction of vibration
of the titanium ion shifts to that
midway between 3 oxygen atoms,
resulting in another phase change.

Several research groups have
been growing single crystals of
barium titanate by melting a mix-
ture of TiO. BaCO, and BaCl,
(Matthias™**), Investigations are
also being conducted to determine
the effect of supplementary agents
upon the growth and structure of
the crystals™®. These single crystals
have aided in the study of the do-
main patterns in barium titanate.
Normally, domains begin to grow
simultaneously throughout the crys-
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tals and since the titanium ions can
shift in either of the three cube-
edge directions, the directions of
spontaneous polarization of neigh-
boring domains are almost perpen-
dicular to each other.

The shifting of these centers of
oscillations can be controlled to a

Fig. 20
14 - T
1
12
z
E 50 vouTs [ MiL
e . :
=
S
-
o
a
09 8
>
2 !
w
«
.
ol 1 RN il
.l i 10 100 1000

CHGG TIME = MIN

relatively large extent by the appli-
cation of an external potential,
causing the growth of the favorably
oriented domains at the expense of
those in other directions, an effect
similar to that of ferromagnetic
domains. The accompanying lattice
distortions are a direct measure of
the piezo effect. The internal me-
chanical strains of the domain
structure have been viewed under
a microscope utilizing polarized
light. A series of such pictures,
taken by Matthias and von Hippel®,
show this effect upon domain struc-
ture of the variation in the applied
potential.

This mechanical strain accounts
in large measure for the creeping
of polarization with increasing time
of applied charging potential as
shown in Fig. 20 and also limits the
action of several domains turning
into a single domain. Incidentally,
when a high DC potential is ap-
plied across a barium titanate slug,
one can hear a Barkhausen noise.
Newton, et al." have estimated that
these “click” regions are approxi-
mately 10° em®

It has been found that the maxi-
mum saturation polarization at field
strengths of 20,000 volts/cm is (for

a single crystal) approximately 16
microcoulombs /em*®.  Hulm has
also plotted the maximum polariza-
tion as a function of temperature
for several fields Fig. 21.

While one reason for the limit in
polarization is the mechanical
strains caused by lattice distortion,
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another possible reason for the lim-
iting polarization is the electric
shielding action set up around some
domains by surrounding domains,
which because of different polari-
zation directions offer different di-
electric susceptibilities to the ap-
plied field.

At any rate, standard procedure
for sensitizing a material is to ap-
ply a high DC field (up to 600 volts
per mil) for a period of approxi-
mately one hour to line up many
of the domains. Due to the mechan-
ical wedging action, most of the
domains so aligned keep their direc-
tions after a relaxation period of
several days. The aligned dipoles
then contribute to the piezoelectric
coupling when strained mechani-
cally or an electric field is applied,
while the randomly oriented dipoles
have a net piezo effect of zero.

Piezoelectric materials have many
and varied uses in the fields of sci-
ence and engineering. Of such ma-
terials barium titanate offers certain
definite advantages. For example its
extremely high dielectric constant
permits barium titanate to be cou-
pled to relatively low impedance
circuits. While quartz is very stable

(Please turn to next page)

Fig. 22: Approximate operating temperature range of cerfain piezoeleciric materials

Lower Upper
Lower Limit Working Limit Working Limit Upper Limit
Rochelle Unknown Melts at
Salt Below —160° C —30¢ C 45° C 55° C
Ammonium Disintegrates Unknown Becomes electri- Unknown
Phosphate —118° cally conductive (over 100° C)
60° to 80° C
Barium Unknown Unknown 110° C Loses piezo-
Titanate electric properties
! at 120° C
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BARIUM TITANATES AS CIRCUIT ELEMENTS (Continued)
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Recordiny
Technics

Video recording installation at Station WABD showing Eastman television re-
cording cameras, video recording monitors and associated control equipment

FTYHE ability to record a television

program is an important and
valuable part of television station
operation. The process is analogous
to the making of audio transcrip-
tions in aural broadcasting and
serves many of the same functions.
A sight and sound recording of
which copies may be made can be
used to fulfill the following require-
ments: (1) a legal or documentary
record of programs broadcast; (2)
a transcription of a live show or
special event program which may
be used for syndication or for re-
broadcast at a later date; (3) a
record of programs, rehearsals, or
auditions for the benefit of spon-
sors or advertising agencies; (4) a
record of programs for study by
the operations department of a
broadcasting station; for instance
to check lighting arrangements,
camera angles, back drop reproduc-
tion, camera matching; (5) a meth-
od, when coupled with rapid film
processing, for presenting large
screen or theatre television pro-
grams.

For any or all of the above uses
the highest possible quality of re-
cording of both picture and sound
is desirable. In addition to techni-
cal standards, certain operational
standards should be established.
The basic specifications for a video
recording system fall into two
groups; the electronic equipment,
and the photgraphic equipment. The
cathode ray tube image to be pho-
tographed must be of the highest
quality which the art can produce.
The monitor, in order to be flexible
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Part One of Two Parts

Current engineering practice favors using 16-mm equip-
ment in photographing programs directly off CR tubes —
TV stations find increasing applications for these recordings

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

(Mr. Gordon's office is at 342 Madison Ave., New York City)

in operation, should have high
brightness, the ability to reverse
horizontal sweep direction, the
ability to produce pictures of either
positive or negative polarity, and
good control over average bright-
ness and contrast. The basic pho-
tographic specifications are that the
quality of the recording should be
such that the rebroadcast image is
comparable to the broadcast image
from a film obtained by direct pho-
tography of the subject in the stu-
dio. The film speed should conform
to American Standards Motion Pic-
ture Speed of 24 frames per second
(both 16-mm. and 35-mm.) which
coresponds to 36 ft./min. for 16-
mm. and 90 ft./min. for 35-mm.
film. At least one half hour of un-
interrupted recording should be
possible. The recording should be
such that copies or prints can be
made. Suitable means for recording
sound synchronously with the pic-
ture should be provided so that the
finished product is a composite
sound-on-film print. For television
purposes 16-mm. film has many ad-
vantages over 35-mm. film. The
quality obtainable on 16-mm. film
is more than adequate for television
and in addition 16-mm. film usage
reduces the size and the space re-

quirements for all film handling
equipment and the cost per minute
of playing time is very much less
than for 35-mm. film.

The most obvious problem in de-
signing a suitable photographic
camera for video recording is that
of reconciling the 30 frames per
second rate of American television
with the 24 frames per second rate
which is standard in motion pic-
tures. Some attempts have been
made to use a motion picture cam-
era running at 30 frames per second
and having a closed shutter angle
of 180°. This method removes the
interlace which the television in-
dustry has taken so much pains to
provide, and also requires non-
standard sound recording and pro-
jection equipment. If projected at
standard speed such recordings re-
sult in time distortion. A timing
cycle has been devised which per-
mits each motion picture frame to
record a full television frame of
both lace and interlace and also
allows time for the fllm pulldown.
Such a camera runs at 24 frames
per second and has a closed shutter
angle of nominally 72°. In Fig. 1
the television frame cycle and the
shutter and pulldown cycle of such

(Please turn to next page)
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VIDEO RECORDING TECHNICS (Continued)

a recording camera are indicated
with respect to the same time scale.
For the sake of simplicity only the
total duration of television fields
and frames is shown. Each field in-
terval includes its share of blanking
time as well as its scanning time.
An open shutter interval of 288° at
24 frames per second corresponds
to an elapsed time of 1/30-sec.
which is the duration of a full tele-
vision frame cycle. The closed shut-
ter interval of 72° corresponds to
an elapsed time of 1/120-sec. which
is the duration of half a television
field. Pulldown of the film must
occur within this time. During the
second open shutter interval of
1/30-sec. the film is exposed to a
second full television frame, but
the television frame is not scanned
in the same order as the first one.
After pulldown, the third motion
picture frame is exposed to a third
full television frame which is
scanned in reverse order from the
first one; that is, even lines then
odd lines instead of odd lines then
even lines. It is apparent that after
four motion picture frames and five
television frames the whole se-
quence has returned to the starting
point. This process has converted
five television frames to four mo-
tion picture frames, progressively
omitting part of the television image
to allow film pulldown, but still

putting a full frame of television
information on each motion picture
frame. This five to four ratio is
directly related to the 30 to 24
frame rate ratio. This sequence of
events would occur regardless of
the phasing between the motion
picture cycle and the television cy-
cle. Thus there is no need for inter-
locking the monitor and the camera
provided a mechanical shutter is
used. Synchronous power supplies
for the camera and the synchro-
nizing generator to establish basic
frequency rates is all that is nec-
essary. Electronic blanking of the
monitor tube can also be used with
counting or equivalent circuits per-
mitting normal operation for the
duration of 525 lines and then
blanking the tube for the equivalent
of 131%; lines. In this case inter-
lock must be provided to insure
coincidence of tube blanking and
film pulldown. In general, the start
and end of the exposure occurs
during scanning which forms the
image. Thus the start and end of
the exposure, commonly called the
“splice”, occurs at two places in the
picture. By proper phasing of the
camera and synchronizing genera-
tor one of the ‘“splices” can be made
to occur during the normal televi-
sion blanking interval and only one
“splice”, which is in the center of

Close-up of the operating side of Eastman television recording camera with
an RCA sound head for single system direct positive video recording at NBC

32

iy,
i ‘l f
<L Al

<

’;.
:

the picture, occurs during the pic-
ture scanning and affects alternate
motion picture frames. This con-
dition prevails in Fig. 1. The timing
cycle in the camera must be at least
as accurate as -the timing of the
synchronizing generator. If the open
shutter interval is slightly too long
or short the “splice” will show as a
relatively narrow horizontal area of
over exposure or under exposure
respectively. These markings are
known as shutter bars or banding.
They can be caused by improper
shutter angle, a significant change
in lens aperture and focal length
from the value for which the shut-
ter was designed, instability of the
synchronizing generator, or hunting
or oscillation in the shutter move-
ment.

Practical 16-mm Camera

The Eastman Kodak Co. at the
request of the National Broadcast-
ing Co. and Allen B. DuMont Lab-
oratories, Inc.,, has constructed a
practical 16-mm. camera for video
recording which utilizes this shut-
ter cycle. The camera provides in-
terchangeable magazines holding
1200-ft. rolls of film which is suffi-
cient for approximately 33 minutes
recording. The camera is powered
by two 1800 RPM single phase syn-
chronous motors. One motor drives
the film transport mechanism which
has a slot and spline accelerated
8-star Geneva pulldown mechanism
with an 8-tooth intermittent sprock-
et. Normally the Geneva mechanism
would produce a 135° pulldown
period but is accelerated to produce
pulldown in approximately 57°.
The magazine take-up 1is gear-
coupled and requires no belts. The
periodic loading of the main drive
motor by the intermittent mecha-
nism causes some hunting or oscil-
lation which makes this motor un-
satisfactory for driving the shutter.
The precision timing demanded by
the shutter cycle is achieved by
driving the shutter through spe-
cially-cut gears at 1440 RPM by a
separate motor the rotor of which
acts as a flywheel and provides for
uniform shutter speed. The two
motors are electrically locked to-
gether but have a floating mechani-
cal coupling which insures that
shutter closure and pulldown coin-
cide. This phasing coupling insures
that the motors start at the same
rate but when the camera is at
normal running speed each syn-
chronous motor runs at the speed
determined by power line frequency
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1: Diagram illustrating the timing cycle involved in recording 30 frames

per second television on motion picture film operating at 24 frames per second

and the coupling runs free.

In addition to the problem of
shutter timing, a practical camera
presents serious problems of design.
As a result of the enormous linear
accelerations required, a special
intermittent mechanism is neces-
sary if sufficiently rapid pulldown is
to be achieved without film damage
and with acceptable image steadi-
ness. The expectation of continuous
runs of 30 minutes requires new
film gate design if emulsion pile up
is to be avoided. In usual motion
picture practice ‘‘takes” are rarely
longer than three to five minutes,
and then the cameraman has an
opportunity to clean the gate. Take-
up of the film is also a problem.
For convenience, it is desirable to
use standard 2-in. diameter plastic
cores. Thus at the beginning of re-
cording the take-up roll is 2-in. in
diameter and increases to approxi-
mately 11-in. at the end of a
half hour. To wind up film at
a constant linear rate, the small
roll must rotate much more rapid-
ly than the large one and still
not impose undue tension on the
film. Normal motion picture practice
is to use 16-mm. camera film in
400-ft. rolls which presents a very
much less severe take-up problem.
For simultaneous picture and sound
recording on the same film strip
the two motor drive is very advan-
tageous because the shutter motor
can be used to drive the film past
the sound head with a much more
uniform motion than is ordinarily
achieved in single system cameras.

J. M. Wall, Inc. also manufac-
tures a camera for video recording.
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It also has two motors, a phasing
coupling, and 1200-ft. magazines.
The intermittent mechanism utiliz-
ing a claw pulldown and pilot pins,
however, is a modified version of
the regular movement used in the
regular 35-mm. Wall cameras.

Monitor Operating Requirements

The monitor used for video re-
cording must provide exceptional
image quality. The ability to re-
verse horizontal sweep direction is
very desirable because the photo-
graphic processes used or equip-
ment available may require a left-
right reversed image in order to
avoid printing difficulties or to ob-
tain standard emulsion position in
the projector. An image of negative
polarity may also be required if a
direct positive image on the film is
desired for immediate use with min-
imum delay or for theatre television
systems. This negative polarity im-
plies that the blanking and synchro-
nizing pulses are extracted from the
incoming complete video signal and
used without inversion. This per-
mits inserting the blanking pulse
on the cathode of the picture tube
and thereby allows the black level
of the picture to be set at will with-
out retrace lines showing. In order
to achieve maximum image defini-
tion wide band amplifiers are nec-
essary. It might be desirable to
boost high frequency response to in-
crease contrast in fine detail which
suffers degradation both on the tube
face and in the photographic proc-
ess. Such high frequency boost also
increases the apparent noise level.
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In order to obtain sufficient bright-
ness for adequate exposure of slow
speed tine grain fllins the cathode
ray tube must be operated at a high
accelerating voltage. The tube
should have an efficient phosphor
which is aluminum backed for max-
imum brightness and contrast.
Existing equipment has from 17 to
30 KV accelerating voltage. Wheth-
er 60 cycle voltage multiplier, radio
frequency, or flyback power sup-
plies are used, the output should be
well filtered and have good regula-
tion. In some designs a brightness
gradient horizontally across the ras-
ter has been observed and photo-
graphed as a result of diminishing
voltage while beam current was
drawn. Some tubes operated under
these conditions generate significant
amounts of x-radiation. Measure-
ments should be made, and, if nec-
essary, shielding provided to protect
personnel. The monitor should pro-
vide stable control over average
brightness and contrast and have
(Continued on puaye 62)

Single system Eastman television recording
camera with RCA sound head. Equipment is
installed as rack mounted monitor at NBC
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The men and the ideas that have exerted leadership throughout

a quarter century of pioneering and growth

Technical Roots into the
Scientific Past

By RALPH R. BATCHER,
Consulting Editor TELE-TECH

HE development of so many new

spectacular fields of engineering
and science that are based on elec-
tronic principles, during the last
decade, did not just ‘happen.”
Credit for the rapid perfection of
these projects, many of which have
now become complete businesses
on their own, has usually been
given to the group efforts of whole
armies of young engineers and sci-
entists working in enormous, per-

fectly equipped laboratories. In one
way the placement of such credit is
as it should be, because a lot of
valuable work was done even with-
out their making a first-hand study
of any of the background and his-
tory of the problem.

However the success of each of
these ventures was possible only by
their inheriting so many operating,
practical electronic circuits and
components to serve as a basis, and
to a wealth of experience and
know-how vested in the personnel
of radio manufacturers who were
given the drawings and ideas ema-
nating from these “brain mills” and
told to make up models and get
them to work.

We now are approaching the

twenty-fifth anniversary of the im-
portant factors behind U. S. su-
premacy in radio developments, the
founding of the RMA to promote
cooperation, develop test standards
for quality and interchangeability
of components, and establish stand-
ards of good engineering practice.
One has only to spend a few min-
utes in examining the background
of all these matters to realize how
much the present is linked to that
mid-period of development when
RMA was young—just as the engi-
neers of that period were told that
their ideas should be credited to the
pioneers a quarter of a century be-
fore them—the early 1900's when
one found Wm. Crookes, J. J. Thom-
son and P. Lenard reporting on the

E. C. Coolidge
Croname
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Twenty-fifth Anniversary

How present multi-billion-dollar radio and TV arts had their

feeble beginnings 25 and 50 years ago

basic laws of electron flow in vacu-
um, Richardson and Wehnelt show-
ing the advantages of heating cath-
odes to get a source of electrons,
also that coating them with certain
oxides gave still greater gains, and
when Braun, Roéntgen, DeForest
and Fleming each developed from
these lines of thinking different
forms of tubes each having great
import to subsequent history.

Marconi to Armstrong

In other lines of activity at that
time one finds, along with the spec-
tacular achievements of Marconi at
the turn of the century. many de-
velopments that were reported by
hundreds of scientists whose names

are rarely heard but whose con-
tributions are the commonplace
items of the art. Heterodyne prin-
ciples have always been the funda-
mental plan in most system opera-
tions but the name of Fessenden is
rarely heard. Crystal rectifiers now
the object of feverish activity as to
new forms and applications rarely
evokes the name of Pickard. Many
characteristics of delay lines and
wave guides utilize the basic con-
cepts of the great Pupin—preceptor
of the still greater Armstrong, des-
tined to invent regeneration. the
superheterodyne, superregeneration,
and static-elimination through FM.

Many a modern researcher has
wondered why the art suffered so
long with the ponderous compo-

nents of the broadcast art when the
simplicity of microwave equipment
must have been self-evident. Wire-
less communication started in the
microwave region and much of the
earliest work was done by Hertz
and others in this range, until Mar-
coni began to extol the advantages
of the longer wavelengths, those in
the kilometer range.

Thus again the art has completed
a cycle and has now gotten back
to first principles.

In the early twenties the science
of communications had progressed
and was then making money selling
apparatus and service rather than
stock certificates. There was such

(Please turn to mext page)
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RADIO INDUSTRY ANNIVERSARY

Ludwig Arnson, president of the 26-year-old
Radio Receptor Company, New York, was
first operator to transmit a CQD signal in
1903, Later he was the first American engi-
neer to join the old Marconi company. Under
Mr. Amson’s guidance, Radio Receptor was
pioneer in building crystal sets. and later
AC-operated receivers. It now builds com-
mercial transmitters, air navigation equip-
ment, and selenium rectifiers

activity that new laws with in-
creased powers gave to the govern-
ment the headaches of establish-
ing frequency allocations. Industry
needed more channels even then
(although all of the “useless”
wavelengths, those below 200 me-
ters, werc turned over to the ama-
teurs since no one knew what to
use them for) and set about to
establish rigid standards so that
more services could be established.
First a minor part of the National
Electrical Manufacturers Associa-
tion, the radio industry soon found
it had enough to do to warrant the
establishment of an industry organ-
ization looking into the problems of
this one radio field alone.

Birth of Radar

After twenty-five years of prog-
ress from the period whose high
spots were cited above, we can now
look back at a science that was
rapidly becoming stabilized, but
still with all the glamor of the pre-
ceding era. Many new principles
and basic effects were being men-
tioned casually in reports by Alex-
anderson, Ballantine, Heising and
Colpitts. A. H. Taylor and L. C.
Young had just observed that short-
wave radio signals could be reflect-
ed from boats passing their labora-
tory on the Potomae, an effect
remembered and utilized later in
radar.

Cathode-ray tubes were being
considered as possible means of re-
ceiving television pictures. This was
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the easiest part of the job however,
but Zworykin was already at work
on the Iconoscope principle and
Farnsworth on his own ideas on the
proper solution to the television
problem: that of converting scenes
to a transmittable signal.
Engineers were then attempling
to eliminate the big stumbling block
affecting the progress of radio—that
of keeping the batteries in order—
so the AC operated tubes and cir-
cuits came about. It was then that
the radio receiver business grew up.
Engineers were interested in climi-
nating another trouble—a substitute
for the ever-present gangs of head-
sets whenever the whole family
wanted to listen to a program—and
came up with loudspeakers, power

Dr. E. H. Armstrong, inventor of the regenera-

tive circuit, 1912; superheterodyne, 1918:
Super-regenerative circuit, 1920; means of
eliminating static by frequency modulation,
1939, Awarded Legion d'Honneur, IRE Medal
of Honor, Franklin Medal, Edison Medal, etc.
Dr. Armstrong is Professor of Electrical En.
gineering, Columbia University, New York
City. Pictured behind Dr. Armstrong is J. M.
Poppele, for 27 years chief engineer of WOR,
New York, and now also president Tele-
vision Broadcasters’ Association

J. McWilliams Stone, one of the founders of
RMA, and after 28 years still heading
Operadioc Manufacturing Company, St.
Charles, Ill, one of the first to develop a
light portable battery radio with carrying
case and loop antenna, here shown being
demonstrated in an Atlantic City roller chair
during the 1925 RMA Convention. In last 17
year Operadio has supplied loudspeakers to
practically every U. S. radio manufacturer

amplifiers and higher fidelity. These
developments were extended and
started the public address business
and the “talking” movies.

Engineers then sought out meth-
ods of cheapening costs of radio re-
ceivers and came up with the seem-
ing paradox of adding more tubes
to reduce prices. Instead of using
best quality, high “Q”, lowest loss
components they added a few more
tubes in simplified circuits and got
better results.

Magic of Superhet

Tuning simplicity and greater
selectivity were both introduced by
Armstrong’s superheterodyne cir-
cuits, with an attendant boost in
the broadcast receiver industry.
This was the business, then as now,
that fathered most of the sidelines

‘that later became independent fields

of activity. The superheterodyne
receiver along with the work of
Hazeltine in neutralizing spurious
oscillations, eliminated the receiver
squeals which had previously been
considered a necessary evil.

Tubes, being used in so much
greater numbers, because of lower
prices, increased sales and more
tubes per set, were then manufac-
tured in quantities that upped their
quality and lowered their costs.

A few experimenters in the early
twenties, the writer included, put
radio receivers in their cars, start-
ing a vogue that is producing more
of these special purpose receivers
than the whole country used of reg-
ular receivers at the time!
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Many of the greatest contribu-
tions of this period were from ama-
teurs who opened up the whole
short wave field in their efforts to
find a signal that would be satis-
factory in reaching their most dis-
tant friends. Their studies of skip
distances and propagation phenom-
ena, their modifications in circuits
and tubes to handle these frequen-
cies and their designs of antenna are
now the accepted standards of today
in all fields where these higher fre-
quencies are used — air navigation,
television, and half a hundred other
services.

Art Is Stabilizing

And so after another quarter cen-
tury we arrive at the present—but
wondering about the future. We
know that the thinking of our re-
search groups today start the new
industries of tomorrow. One needs
only to examine the program of the
recent IRE Conference in New York
to see where new fields are sure to
start. First there were few papers
on the standard radio subjects —
broadcasting, either AM or FM, on
long wave services, etc. The art is
stabilized in these fields and reports
of research being done in these
fields have given way to more spec-
tacular subjects: resulting in
around a dozen talks on each of the

Ralph R. Batcher, (quthor of the accompany-
ing article) photographed in 1924 with the
late Alfred H. Grebe and one of the con-
temporary Grebe home receivers designed
by Mr. Batcher, who as Grebe’s chief techni-
cal man, also engineered the construction
and operation of pioneer broadcast station,
WAHG, later WABC, (now WCBS)

subjects of television, electronic
computing apparatus, nuclear in-
strumentation problems, air navi-
gation methods, new modulation
methods, and the like.

Research By-Products

There were many interesting
conclusions from this analysis. The
research groups that are interested
in exploring new scientific princi-
ples and experimenting in new lines
are always on the move. The de-
velopments of one period for the
most part have been forgotten at
the end of the next decade as far
as they were concerned, with en-
tirely new problems to worry them.
This research activity has always
left new developments and new
businesses behind for others to
carry on—practical, working, prof-
itable commercial developments
that are providing a livelihood for
thousands of others. For every big-
name scientific researcher and new-
field explorer, there are many doz-
ens of engineers engaged in making
praclical use of their discoveries in
directing the manufacture and op-
eration of new equipment — and
still other, and even larger groups
engaged in the installation and
maintenance of the equipment in
the field. This is a business where
there is a place for everybody.

Control of U. S. radio channels over a span of twenty-five years—
In this picture, taken at the Radio Executives Club, New York.
March 10. at center ex-President Herbert Hoover who as Secretary
of Commerce, in 1921 set up first plans for policing the infant
radio industry through co-operative efforts by the broadcasters.
Secretary Hoover controlled all radio broadcasting through 1926.

In 1927 full authority for all radio wavelengths was given to

TELE-TECH °* May, 1949

the Federal Radio Commission, pioneer engineer member of which
was Dr. Orestes H. Caldwell (left) now editor of Tele-Tech and
Radio & TV Retailing, who took a leading part in the formative
reallocations of wavelengths, spectrum planning, and radio policy
decisions of 1927-8.-9,

Later successor to the Radio Commission was the FCC, present
chairmon of which, Hon, Wayne Coy. is seen at right.
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An Instantaneous Audience
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Fig. 1: Diagram illustrating overall operation of IAMS in New York City. AM listeners
have not reported hearing the 7 KC interrogating pulse mixed with program material

UHF transceivers, responding to pulsed interrogating sig-

nals on AM station's carrier, permit a direct percentage

reading of the listener intensity to any broadcast service

( NE of the major problems ex-

perienced by those engaged in
evaluating audience reaction to
various program types is that of the
relatively long time interval re-
quired for the collection and com-
pilation of data. In answer to this
problem, the Engineering Research
and Development Department of
the Columbia Broadcasting System,
under the direction of Dr. Peter C.
Goldmark, has developed a new
communication system that permits
an instantaneous automatic meas-
urement of AM, TV and FM audi-
ence samples.

A pilot model of this Instanta-
neous Audience Measurement Sys-
tem, (termed IAMS) has been in
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operation for some months in New
York City testing an audience seg-
ment involving 1000 FM, AM and
TV sets, and during this time it has
successfully demonstrated its capa-
bility of providing the following
types of information in a matter of
seconds: (a) the number of sets
turned on, (b) which one of three
program material categories is be-
ing received, (c) the particular sta-
tion within a category to which the
receiver is tuned. It is also able to
relate the response to particular
subdivisions of the audience sample,
such as the general geographical
area or income group to which the
set belongs. All of this data is pre-
sented in the form of a graph which

indicates the degree of listening in-
tensity of the sample continuously
throughout the entire period of the
survey. When it is considered that
further refinements of the system
may permit increasing the size of
the sample and the variety of in-
formation derived therefrom, the
possible impact on the broadcasting
industry is tremendous.

In the overall operation of TAMS,
a 7 KC pulse of 35 usec. duration is
inserted into the program material
of the station conducting the survey
(Fig. 1). This pulse serves to in-
terrogate transceiver units, placed
alongside the sets to be polled. Each
transceiver then returns pulses of
approximately 1.5 to 2 usec. dura-
tion to a central point, via UHF; the
number and interval between the
pulses from a given unit being de-
termined by the information the
system is sct up to collect. The out-
put of the UHF receiver that gath-
ers the response pulses actuates a
coding system which converts the
pulscs to 1000 cycle signals, and
these in turn are sent over tele-
phone lines to remotely located
IAMS decoding and recording de-
vices.

The origin of the interrogating
pulse is shown in Fig. 2. A cam,
driven by a synchronous motor and
rotating at 0.4 RPM, actuates a
switch ‘which flashes a light source
every 2.5-min. This light is passed
through apertures in a rotating disc
where the light beam is broken me-
chanically to produce the 7 KC sig-
nal. The signal is then fed into a
band pass amplifier where the pulse
is brought to the desired level be-
fore being mixed with the program
content. Meanwhile, the program
material has been divested of its

Fig. 2: Method of obtaining 35 usec. pulse
from light source and injecting into carrier

LIeNY PHOTOCELL

B0 APMMASK
AND FILM

BANDPASS AMPUIFIER

-
04 RPM CAM
AND SWITCH
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Measurement Nystem

7 KC component by means of a
highly selective band rejection fil-
ter. The gap thus created is filled
hy the pulse in a mixer stage. In
this regard. it is interesting to note
that the presence of the interrogat-
ing pulse is not noticeable to the
listener as evidenced by the lack of
comment or inquiry during the
time the pilot model has been in
operation.

Upon arrival at the transceiver,
the pulse is filtered out of the pro-
gram context and amplified. This
signal then causes a relay to close.
which, in turn, scts a special clock
in motion whose operatinn is syn-
chronized with all the other trans-
ceivers as well as the master timer
at the IAMS recording point. The
timing clock. which makes one rev-
olution in 2.5-min., drives a com-
mutator whose contacts represent
the sixty reporting time intervals
available. (Figs. 3 & 4)

Depending upon the position of
the rotary switch, as determined by
the tuning of the sample receiver,
certain commutator contacts will be
energized. The pulse modulator in
the UHF transmitter is therefore
triggered as the clock hand passes
through the appropriate sectors.
These UHF pulses are generated a
type 2C43 lighthouse tube and have
a peak power on the order of 1 KW.

In earlier models the rotary
switch was physically attached to
the receiver being polled but later
the method as shown in Fig. 5 was
evolved. A short pickup wire is ex-
tended from the IAMS unit which
gathers a signal from the local os-
cillator of the subject receiver and
mixes it with a variable frequency
oscillator in the transceiver cover-
ing the same frequency range. The

resultant heterodyne is amplified.
detected. and used to start a small
motor. The motor rotates the switch
and tunes the transceiver oscillator
for zero beat. At this point the

Fig. 5: The tuning of listeners’ receivers can
also be determined electronically by using
a heterodyne signal as a control voltage on
motor driving the reporting commutator

PULSE RECEIVER

PULSER

UHF TRANSMITTER
TUNED |MIXER-0S0.

AMPLIFIER-DET.
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Fig. 3: Clock face for IAMS is divided into 60 reporting time intervals during one 2.5-
min. revolution. System can be arranged to accommodate “‘yes” or “no”

listener vote

motor is de-energized and the
switch has been positioned to be in
accord with the frequency of the
tuned receiver.

(Continued on page 64)

Fig. 4: Diagram of system where listener’s tuning mechanism is mechanically connected to
reporting commutator which in turn actuates UHF transmitter at the required moment

SWITCH Y-N
CABLE TOTV SET
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Noise Figures for

Analyzing six different circuits commonly employed in UHF

By PETER G. SULZER, Research Assistant. Penusylvania State College Dept. of Electrical Engineering.
State College, Pa.

I is the purpose of this paper to

derive expressions for the noise
figures of various amplifiers that are
commonly used as radio receiver
input circuits. The circuits will be
compared from the noise stand-
point, and the proper application of
each will be suggested. Although
some of the results have appeared
before, it is believed that they have
not been presented in a convenient
form suitable for discussion.

Since cascaded amplifiers will not
be considered, it is possible to use
a simplified method of derivation.
While not as elegant as the avail-
able-power method, it is more di-
rect for a single stage. It should be
noted that if the available-power
gain of the first stage of the receiv-
er is reasonably high, the noise
figure of the entire receiver is es-
sentially that of the first stage.
Therefore, results for a single stage
are of practical value.

The effects of transit time and
cathode-lead inductance are not
considered.

The noise figure of a receiver may
be defined as the ratio of the total
noise power output of the receiver
to the portion of that power result-
ing from thermal (Johnson) noise in
the resistive component of the an-
tenna impedance. Thus, the noise
figure:

F = e/e’ (1)
where e, is the mean-square output
noise voltage referred to some con-
venient point such as the input grid,

and e’ is that portion of the mean-
square output noise voltage result-
ing from antenna external noise,
referred to the same point.

In the following work it is as-
sumed that the receiver input cir-
cuit is an amplifier. In each case
the noise power will be referred to
the control grid of that amplifier.
Certain resistances are associated
with each amplifier circuit shown in
Figs. 1 to 6: Rs is the antenna re-
sistance whose magnitude may or
may not have been transformed by
the receiver input transformer and
thus can, within reasonable limits,
be set to any value desired. R, is
the resistance appearing across the
secondary side of the input trans-
former as a result of circuit losses
and tube loading. R., is the equiva-
lent noise resistance of the tube;
and R, is the plate load resistor. It
is assumed that all reactances have
been tuned out.

The thermal noise voltage e°
across a constant open-circuited re-
sistance R is: e = 4K T B R, where
K is Boltzmann’s constant, 1.374 X
10 joule per degree Kelvin; T is
the temperature of the resistance in
degrees Kelvin; and B is the band
width in cycles per second. When
working with voltage gain rather
than power gain, it is convenient to
consider a voltage rather than a
voltage squared. Thus,e=V4KTBR
= VNR, where N = 4KTB. It
must be realized, however, that be-
cause of the random nature of noise,

powers rather than voltages must
be considered in the final analysis.

Single-Ended Grounded-Cathode
Amplifier

Referring to Fig. 1, the compo-
nent of e, the control grid-cathode
voltage, resulting from antenna
thermal noise is: e, = (VNR,)
(R,/R.+R,). For convenience it is
assumed here that the noise source
R. is at room temperature; this is
not necessarily so. Then:

e = (NR,)) (R/R.+R)* . (2)

Considering all noise sources, e,
has two components which are
(VN) (VR,R./R.+R,) and VNR.,.
The two noise sources are R, and
R, considered in parallel, and R...
To obtain e,’, these components are

squared separately, and added.
Thus:

e,“ = N(R.R: R-+R1) +NR-'<| (3)
Substituting (2) and (3) in (1)

yields:

0 ¢ 2
F = |§.R_a+;r;ﬂ(| _°-)

R, R,

In general the equipment designer
has little control over R., and R,
(unless he intentionally lowers R,
for broad banding). However, as
mentioned above, R, can be varied
by changing the ratio of the re-
ceiver input transformer. It is
therefore of interest to find the
value of R, giving minimum noise
figure. Taking 3F/3R, = 0 and solv-
ing for R.,

R. = R/V1 + (R/R.,) (5)

Figs. 1-3: (Left to Right) Single ended grounded grid cathode amp.. pushpull grounded cathode amp., and cathode follower analysis circuhs.‘
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Receiver Input Circuits

receivers and discussing suggested applications for each type

Thus, R, must be less than R,
and the familiar mismatch condi-
tion is indicated. To obtain the
minimum noise figure, (5) is sub-
stituted in (4):

2
—L— oL K'(lw—").... (6)

Fan = 1 * * foa
' v R Re \I R
..%:_ | a "TG‘?;

Push-Pull Grounded-Cathode
Amplifier

The circuit of this amplifier is
shown in Fig. 2. Proceeding as
before, e, = N R,(2R,/R, + 2R))%;

e = N(2R.R./R,+ 2R,) + NR., +
N R., and:

R, R R\
F=i “;"ﬁ(z‘—xr—) ......... (7)

Likewise, for minimum noise fig-
ure:

R. = 2R./V1 +(R./R.,)
and:

(8)

2

I JRea f Ry, =
"l Ry U g‘.q(l 'h;\ . (9
g

which is the same as for the single-
ended amplifier.

It is evident from Fig. 3, the cir-
cuit of the cathode follower, that
exactly the same results will be ob-
tained as for the grounded-cathode
amplifier. Certain practical limita-
tions of the cathode follower as a
receiver input circuit will be dis-
cussed below.

Grounded-Grid Amplifier

The grounded-grid amplifier is
shown in Fig. 4. The input re-
sistance R, of the grounded grid
tube is R. = (R, + R.)/(s»+1). The

input resistance R, of the grounded-
grid amplifier as a whole is R, in
parallel with R.. Then e° =
NR.(R./R. + R:)>. The thermal
voltage across R., is VNR.,. To
refer this voltage to the cathode, it
is necessary to multiply it by A,
the voltage gain from control grid
to plate, and divide by A, the
voltage gain from cathode to plate.

o

A —
® AR
RD'RL‘(I‘")n_.—s‘(T

3

us )R

Ao - (Rv’:LL
Performing these operations, evalu-
ating the noise voltage from R, and
R, in parallel, and substituting in

(1),

2 2
f \ . v R
F=|o_{a.ﬁeg( l) ’arz L. (10
4

|Ra“'

It will be noted that if u>>1,
the same noise figures will be ob-
tained for the grounded cathode
and grounded - grid amplifiers.
Therefore, in a practical case (5)
and (6) can be used for calculating
R. and F,. respectively.

Cathode Coupled Amplifier

The cathode coupled amplifier is
shown in Fig. 5. It is assumed that
the tubes are identical and that Rk,
the coupling resistance, is much
greater than (R, +R.)/(x+1),
the input resistance of the second
tube, so that it can be neglected as
a noise source. As before, e,° =

NR.(R/R, +R))* e/’ N (R.R./
R.+R,) + NR,, + NR,, and:
2
= .R_3¢ R ‘Ra
F= R R—aﬂ(l “u) ...... ce e (1)

For minimum noise figure,

R. = R/V1+(R/2R.,) ... (12)
and:
£ '.___’ ..m..ﬂl_‘ = (13)
mn ’|._R_L._ R| 2 Req ""_f('.___ oo U

2 Heq
It can be seen that the equivalent
noise resistance of tube 1 is effec-
tively doubled by tube 2.

7 Req

Wallman Circuit

The Wallman low noise amplifier
is shown in Fig. 6. It will be
noted that it consists of a grounded
cathode amplifier driving a ground-
ed grid amplifier. Thus, it is the
cascade circuit used in DC ampli-
fiers.

The input resistance R, of V. is
R. — (R, + R.) (« + 1). The voltage
gain A.,. from cathode to plate of V,
is Ay = [(x + 1)R./R, + Re]. The
voltage gain A, from control grid
to plate of V. is A.=uRu/R,+Re
+ (1 4+ w)R,, assuming identical
tubes. The voltage gain A;, from
control grid to plate of V, is:

R _A'T(R"R‘)
Mot e
9 RD.RJ Rp + Z IL

The over-all gain A of the amolifier 1s:
»R
& a8
L Agpl A2 TR oK
R

LT
url

To refer the noise voltage of R
of V. to the control grid of V,, it is
necessary to multiply it by A.,. and
divide by A. Then e, = NR., +
NR../(sx + 1)°. Since the noise
power from the second tube is di-
vided by (w 4+ 1)% it is usually in-
significant and hence, the excellent
performance of the Wallman cir-
cuit.

(Please turn to mext page)

Figs. 4-6 (Left to Right) Diagrams used to develop noise figure equations for the grounded grid, cathode coupled, and Wallman low noise amp.
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NOISE FIGURES

(Continued)

Evaluating e,” as before and sub-
stituting in (1),

2
R [ R R
SO T PR Zea L 22) L
F= R [I o l)z] R, (' R’) (%)

Since, in a practical case, w>>1,
(5) and (6) can be used for calcu-
lating R, and F,.. respectively.

Circuit Comparison

Examination of Equations 6, 10,
13, and 14 shows that the circuits
can be divided into two classes. The
first includes the single-ended and
push-pull grounded cathode ampli-
fier, the cathode follower, the
grounded-grid amplifier, and the
Wallman circuit, which all have es-
sentially the same noise figure with
modern, high-u tubes. The second
includes the cathode-coupled am-
plifier, which is definitely inferior.

Considering the first class, there
is, therefore, little choice between
the different circuits so far as noise
is concerned. However, the single-
ended and push-pull grounded
cathode amplifiers need neutraliza-
tion if they are used with triode
tubes, which is desirable because of
the low R., of the triode tube. The
push-pull circuit is easy to neutral-
ize and is definitely superior to the
single-ended circuit from that
standpoint when used over a wide
tuning range. It should also cause
less loading on the input circuit be-
cause the effects of cathode-lead in-
ductance are balanced out when
using common-cathode tubes such
as the 6J6.

The cathode follower provides no
voltage gain, so the noise generated
in the next stage is important. It is
possible to realize some gain if a

*aiso applies to push-pull qrounded-Cathode,
Cathode, Cathode follower, Grounded-grid,
and Wallmon circuits using the same tube type
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step-up transformer is used as an
interstage coupling element, but the
gain is small when working into a
finite load impedance. Because of
the low gain of the cathode follower
it may not always be possible to
ignore the thermal noise in its load
impedance,

The grounded-grid amplifier usu-
ally does not require neutralization.
However, its input resistance is
very low, which may be undesir-
able if high input circuit selectivity
is required and may also cause a
loss in signal through mismatch. If
the selectivity is improved by tap-
ping the cathode across a small
portion of the tuned circuit, R, may
be lowered sufficiently to increase
the noise figure.

The Wallman circuit has the
great advantage that it can be used
with triode tubes without neutrali-
zation. However it requires an ad-
ditional tuned circuit which is
placed between the cathode of V.,
and ground to provide a high im-
pedance at that point. It is the de-
generation resulting from the cath-
ode of V. seeing the plate resistance
of V, that makes the noise from
V. negligible.

Considering the second class, the
cathode-coupled circuit, like the
Wallman circuit, has the advantage
that it is stable with triode tubes.
However, the noise figure is poor
because the cathode of V. sees a
low impedance (the cathode imped-
ance of Vi) and therefore the de-
generation in V, is small, making
the noise from this tube significant.
At the higher frequencies it is nec-
essary to tune out the capacitive
reactance appearing between cath-
odes and ground.

The choice of the best circuit for
a given application will depend
largely upon whether a pentode or

Fig. 7: Best circuit for minimum noise is de-
termined from a given application. Curves
shown compare effectiveness of 6AKS5 pen-
tode and 6J6 triode for the circuits discussed

a triode tube is to be used. With
the pentode the customary single
ended grounded cathode circuit
would be employed, since neutrali-
zation would not be necessary. With
the triode the other circuits con-
sidered become more useful. The
choice will also depend upon the
value of R,, which is a function of
the capacity and bandwidth of the
first tuned circuit. To facilitate
comparison, Fig. 7 was plotted for
a typical pentode, the 6AKS5 (R., =
1900, G,, = 5000), and a triode, the
6J6 (R., = 470, G, = 5300). It
shows the relation between F,,., and
R, for the circuits under discussion
and for each tube type where ap-
plicable.

It will be noted that the 6AKS5
pentode gives the poorest noise fig-
ure, followed by the 6J6 cathode-
coupled triode. The best noise figure
as indicated by the third curve is
provided by the 6J6 triode used
in any one of the circuits included
in the first class above. If R, can
be made high enough, that is, if a
high Q-tuned circuit can be used
and if the input loading by the tube
is small, the pentode is entirely
satisfactory. These conditions are
usually met at frequencies below
15 MC or so. Referring to Fig. 7,
the 1/2 6J6 grounded-cathode tri-
ode is only about 1 DB better than
the 6AK5 pentode when R, = 30,000
ohms. This 1 DB would, to consider
a practical application, increase the
range of a radar set by only 6% or
a communications circuit by 12%
and is hardly worthwhile in view
of the greater circuit complication
necessary. At higher frequencies,
however, when lower values of R,
are obtained either as a result of
unavoidable circuit losses or inten-
tional broad banding, the triode
comes into its own. Thus, when R,
= 1000 ohms, the difference men-
tioned above increases to 4 DB,
which is well worthwhile.

The particular circuit used with
the triode tube will depend upon
the amount of circuit complication
to be tolerated. The cathode-coupled
amplifier is the easiest to use be-
cause it is highly stable. An RF
choke can be used as the coupling
element between cathode and
ground and at the higher frequen-
cies it can be made to resonate in
the middle of the range desired.

The grounded-grid circuit is also
stable if care is taken to secure a
good RF ground for the grid. It will
be evident from the following, how-
ever, that under some conditions
the stage gain is so small that noise

(Continued on page 57)
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WASHINGTON <
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Latest Radio and Communications News Developments Summarized by Tele-Tech's Washington Bureau

COY COUNTERS TV-SET OBSOLESCENCE—Sup-
port of the vast preponderance of the technical thinking
in the radio-television industry that the present video
sets will not become obsolete for many years and that
nobody buying a TV receiver today is a “fraud” victim
because suitable, low-priced converters can be pro-
vided, was given recently by FCC Chairman Wayne
Coy, one of the ablest men ever to guide the helm of
the Federal Communications Commission. Chairman
Coy stated that he wished to assure present purchasers
of television sets that, “wherever a television signal is
available from a VHF transmitter, their set will render
them fine service for many years and can be converted
to render fine service for them if ultra-high frequencies
are utilized for the present system”.

FEARS UNFOUNDED——Shortly after Chairman
Coy’s statement, RCA Victor Executive Vice President
J. G. Wilson stressed obsolescence fears are “unfounded”
and “not based on scientific or economic facts”. In an-
other quarter, the Radio Manufacturers Association has
created a committee of leading industry executives to
formulate a comprehensive public relations information
program on accurate television data. Lifting of the
television “freeze” by the FCC is anticipated by May
or June and action on the more than 300 pending video
station applications will constitute the piece de resist-
ance and main task of the FCC during the summer
months,

RADIO PREPAREDNESS FOR NATIONAL DE-
FENSE—Three leading authorities of the government—
FCC Chairman Wayne Coy, Maj. Gen S. B. Akin, Chief
Signal Officer; and Leighton H. Peebles, Assistant Di-
rector of Production of the National Security Resources
Board—and Brig. Gen David Sarnoff, RCA Board
Chairman and retiring president of the Armed Forces
Communications Association, all gave recent authorita-
tive statements regarding the role of electronics, radio
and television in the mobilization blueprint of the
United States. Chairman Coy pointed out that standard
broadcasting (AM) has more than doubled since World
War II and television in the next six or seven years
will have 800 to 1000 stations with 125 video transmitters
in operation or under construction.

TV AS WARTIME AID—Television, Mr. Coy be-
lieves, possesses a “unique power” for instruction in
civilian defense and in rallying the home front, while
Gen. Sarnoff brought out television’s importance in
naval, army and air operations so that victory in any
future war could go to the side that “sees farthest
sooner”, emphasizing the roles of video and radar. Gen.
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Akin depicted how integrated communications, wire and
radio, combined in a single apparatus of smallest pos-
sible size is being produced by US manufacturers. Mr.
Peebles estimated that 20 percent of the cost of all mili-
tary production will be devoted to electronics-radio
equipments, but he also advocated strongly standardiza-
tion to the fullest degree, a goal of Western Electric vice
president Fred Lack, the new AFCA president, in the
manufacturers’ planning.

MOBILE RADIO GROWTH PAINTED BY CHAIR-
MAN COY-—Present 200,000 mobile radio units in
vehicles and other portable stations, already authorized
by the FCC, will grow to more than a half million
{500,000 in 5 years)—this is the prediction of FCC
Chairman Coy. Police blazed the trail since World War
I with 4000 land stations and 50,000 mobile units com-
pared to prewar 1600 land stations and 15,000 mobile
units; 100 cities have radio systems for fire departments;
railroads are using radio for main line operations and
especially time-consuming job of switching yard freight
classification; inter-city bus lines and trucklines moving
rapidly towards coast-to-coast radiocommunications
systems; 32,000 taxicabs are radio-equipped; power, gas
and water utilities, including REA cooperatives, now
operate more than 26,000 radio-equipped trucks; and
petroleum industry employs walkie-talkies, radio-
equipped trucks and even radio-equipped airplanes to
patrol pipelines and to maintain communications
with oil and gas drilling crews in deserts, mountains and
even in Gulf of Mexico and off-shore California waters.

WAR ASSETS ADMINISTRATION ENDS ELEC-
TRONIC-RADIO DISPOSAL—The War Assets Admin-
istration has now gone out of business in the disposal of
the armed services' surplus of electronics and radio
equipment in this country, except for the paper work
of processing the documents, completion of the final
audit reports covering the agents’ and distributors’
activities and settlement of all agency contracts. Out
of the total surplus electronics-radio acquisitions by
the WAA of $816,307,000 at original cost, the War Assets
Administration made outright sales of equipment and
parts valued originally at $584,310,000 through its agents
and distributors and only received $63,672,000 cash pay-
ment. Approximately $300 million worth of the surplus
was distributed by the WAA to state governments,
counties, cities, universities and schools without charge,
or was scrapped as obsolete.

ROLAND C. DAVIES
Washington Editor

Nutional Press Building
Washington, D. C.

43



Bell TV Network Program

In 1949 the Bell System will double
the number of miles of television net-
work channels now available and will
bring its network service to thirteen
additional cities, according to the Long
Lines Department of the American
Telephone & Telegraph Company. By
the end of this year there will be some
8,200 miles of television channels in
operation, spread over a Bell System
inter-city network which will then
extend 2,850 miles and link 27 cities.

By summer, under present plans, the
fourteen cities already on the Bell
System’s television network will be
joined by Providence, R. I., and Wil-
mington, Del. By Fall it is expected
that the following cities will be linked:
Lancaster and Erie, Pa., and Roches-
ter, N. Y., and Dayton, Columbus, and
Cincinnati, Ohio. Toward the end of
the year, it is planned to equip the
existing coaxial route between New
York City and Albany, N. Y. for tele-
vision transmission and to extend it,
by radio relay, to Syracuse, which
would permit Bell System service to
Schenectady, Utica and Rome as well.

Citizens Radio Rules Adopted
Rules for the licensing of Citizens
Radio Service Stations on a regular
basis have been adopted as final by the
FCC and will become effective June 1,
1949,
The prelude to the Citizens Radio

ELECTRONTYPE DESIGNER

J. T. McNaney. inventor of the Charactron,
is shown examining one of the experimental

tubes. The tube is the chief component of
Electrontype, a new method of high speed
communication (see TELE-TECH, March, ‘49,
p. 47). Inset is closeup view of Charactron
used for numerical displays. McNaney con-
ducted experiments at the Consolidated
Vultee Aircraft Corp., San Diego, Calif.
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Service dates from May 1945, when the
Commission’s allocations report estab-
lished a band for the operation of “citi-
zens stations.” In accordance with this
allocation, technical regulations for
citizens stalions came into effect De-
cember 1, 1947, and were designated as
Part 19 of the Commission’s rules. To
supplement these technical require-
ments, proposed regulations dealing
with the licensing and administration
of citizens stations were issued by the
Commission August 12, 1948 as pro-
posed rules. In finalizing these pro-
cedural requirements, the Commission
is recognizing Citizens Radio as a full-
fledged service.

Generally, any citizen of the United
States who is 18 years of age or older
will be eligible for a station license.
Licenses will be valid for a period of 5
vears and the station license is normal-
ly the only authorization that will be
required for operation of a citizens
station.

Hedges Succeeds Kobak to
Head Radio Pioneers

William S. Hedges, vice-president in
charge of planning and development
of National Broadcasting Co., has been
elected president of the Radio Pioneers
Club, New York City, succeeding Ed-
gar Kobak, president of the Mutual
Broadcasting System.

Other officers named are Frank E.
Mullen, president of Good Will Sta-
tions, Inc., Detroit, first vice-presi-
dent; Arthur Church, president of
KMBC, Kansas City, Mo., second vice-
president; Paul W. Morency, general
manager of WTIC, Hartford, Conn.,
vice-president and secretary; Orestes
H. Caldwell, editor of Tele-Tech, vice-
president and treasurer; Edgar Bill,
president of WMBD, Peoria, vice-presi-
dent, and J. R. Poppele, vice-president
of WOR, vice-president.

TBA Names New Conmittees

Keeping pace with the immense
growth of the television industry dur-
ing the past year, the Television
Broadcasters Association, Inc., 500
Fifth Ave., New York, N. Y.. has em-~
barked on a program of expanded ac-
tivity, which, it is expected, will in-
crease lhe services and staff on a
cgn(s’iderable basis before the end of
1949.

Committee chairmen named by J. R.
Poppele, president, for 1949 include:
F. J. Bingley, engineering; Lawrence
W. Lowman, program; G. Emerson
Markham, commercial operations; Dr.
Allen B. Du Mont, membership; O. B.
Hanson, television station operations
and standards; Mr. Lowman, finance;
Paul Raibourn, publicity and promo-
tion; Dean Kenneth Bartlett of Syra-
cuse University, educational commit-
tee and Ernest A. Marx, chairman of
the affiliates division.

TESTING TRANSMITTER SITE

A helium-filled balloon carrying a pulse
transmitter and antenna is raised by RCA
engineers who are studying TV transmission
characteristics of site in the Philadelphia

area, Receiving unit is mounted in «a
truck and is powered by a motor generator

Coming Events

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

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

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

May 26-27—Society of the Plastics In-
dustry, Annual Meeting, Edgewater
Beach Hotel, Chicago.

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

June 20 - 25 — American Institute of
Electrical Engineers, Suimmmer Gen-
eral Meetinng, Swampscoil, Mass.

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

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

September 26-28—National Electronics
Conference, Edgewater Beach Hotel,
Chicago.
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What happens when you hear? What happens inside
your ear when sound waves come in from a telephone
conversation?

Bell Telephone Laboratories scientists have developed
special apparatus to help answer these questions, for the
telephone system is designed to meet the ear’s requirements
for good listening.

In the test pictured above, the young lady sits before
loudspeakers in a soundproofed room with a small hollow
tube, reaching just inside the ear canal. Sounds differing
slightly in frequency and intensity come from a loud-
The suhject seeks to tell one from another, record-
ing her judgment electrically by pressing a switch.

speaker
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Meanwhile, the same sound waves pass down the hollow
tube to a condenser microphone, and a record is made of
the exact sound intensities she identified. Results help
reveal the sound levels you can hear clearly and without
strain—the sounds your telephone must be designed to carry.

Scientists at Bell Telephone Laboratories make hun-
dreds of tests in this manner. It's just one part of the work
which goes on year after year at the Laboratories to help
keep Bell System telephone service the finest on earth.

BELL TELEPHONE LABORATORIES

Exploring and inventing, devising and perfecting, far con-
tinved improvements and economies in telephone service.
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New Lab & Test Equipment

Voltage Regulator

A rated output of 0 to 256 VA is supplivd
Ly the new Stabihne voltage regulator, a unit
which s completely electronic. Catalogued os

-

the 131002, the rezulator measures approxi
nittely 110 x 110 x 1olg-in. and is fitted
with carrying handles. It is rated at holo
135 volt input and its output is adjustable be
tween 110 and 120 volts, The load power factor
range s 000 lagging to 0.9 leading; waveform
distortion | thned never o exceed 59
superior Electr

C'o.. Bristol, Conn,

Regulated Power Supply

Designed for use in labhoratories, broadcast
stations  or other applications  reguiring  a
closely regulated source of ripple-free Do,

‘
A -
i ‘
= 0‘
-
2 e
o @
% .
Lo
4
model E-48 regulated power supply may be

mounted in a standavd relay ck or installed
in i cabinet for hench applications. Ripple
is less than .05 volls peak to peak with an
input hetween 105 and 125 volts, 60 cyele,
750 watts.  There is less than a .15% varia-
tion in output from no load to full load.
Chatham Eleetronies Corp.. 135 Washington
St., Newark, N, .1,

Field Strength Meter
Measurement of actual picture signnl

strength s one of the operations performed hy
model FRM-1 tield strength meter, @ compact

A}

portabl. television  service  instriment  WJle
signed ta facilitate and improve television .n
stallictions, 1t also measures losses or gan of
various antenna and lead-in combinations and
is useful for checking receiver re-radiation.
Model F=EM-1 consists of a compact high-gain
receiver with a calibrated meter to indicate
signal level; each umt ix individually cali-
brated. Power supply for operation fromnm 120
volts, 60 cycles is self contained.—Trunsvision,
Inc.. New Rochelle, N Y,
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ide-Wire Resistance Bovxes

A useful  gubstitute for more elaboriate
and expensive instruments, the 110 slide-wire
resistance boxes are a practical combination

of accuracy, wide resistance
Components are one precision non-inductive
decade resistor unit and one continuously ad-
Jjustable slide-wire resistor. the range of whieh
provides continuous adjustment of resistance
bhetween the steps of the resistor. The fine-
ness of adjustnment made possible through the
use of the sglide-wire resistor iz obtainable
only with the more elaborate 4-dial dec le
resistance boxes, und the direct reading re-
sistance range is useful over a rativ of 1,000
to 1.—Technology Instrument Corp., 1058 Main
St., Waltham 54, Mass,

range and size.

TV Signal Generator

Model TVG-1 signal generator is a complate
self-contained test instrument that requires
anly the addition of a cathode ray oscillo-

alignment of televizion or
M radios. Tt provides a couiplete range of
frequencies for the aligmment of RF, oscilla-
tor, ITF amd trap circuits. Sweep frequencies
are from 2 1o 206 MC in 3 convenient rang
all on fundamentals. Sweep width is adjus. -
ahle from 100 K¢ to 12 MC bandwidth, ample
width for the alignment of badly detuned
reuts o Jackson  Elecotrieal  Tnstrume «
18 south Patterson Blvd,, Daxton 1, Oh

graph for visual
b

Logarithmice Attenuator

The Kay-l.ab logaten is a wide
rithmie  attenuator whaose
tonal ta the lowganithm of ts input for a
range of 30 D3 Frequencey response s tlat
from DC oo 50 KC and only minor orrors
are found np to gevoral MG When a Logaton
is plugged into a vacuum-tube voluneter, os
cintageope or recordor, these devices read lino-
arly in DR, It is adaptable to many applica-
tions nvolving electronie computers through
the principle of multiplications and division
by logarithms, It is also applicable whers
data having a great Jdynamic range must he
recorded on a single sensitivity range of an
instrument. Essentially, the logaten is a net-
work of non-linear circuit elements adjusted
to give an output voltage which is accurately
proportional to the logarithm of input volt-
age. Both input and output impedances are
10,000 ohms.—Kalbfell Laboratories, Inc., 1076
Morena Blvd., San Diego 10, Calif.

range loga
meput s projpn

Microware Power Meter

fiesipned to sutomatically indicate pow o
developed in a standard barreter, the -hp
130A microwave power meter is self-balancing

nned way be used uver any frequency, depehd-
ing on the associated barreter and mount.
Puwer level 1s read directly on a 4-in. square
meter face. No caleulation or knob twisting
is mnecessary once range selection and zero
sets are made. The indicating meter is cali-
brated in DBM in addition to the linear milli-
watt  calibration.—Hewlett-Packard Co., 393
Page Mill Rd., I'ulo Abto, Calif,

RF Power and SWR Meter

No correction factor over the entire fre-
quency range of 50 to 300 MC i® required fo
a4 new series of wide frequency range instrn-

|

.— " . -

ments for measuring RF power and gtanding

wave ratio on 5315 ohin coaxial transmission
line. A single meter reads incident power, re
tlevted power, net power (o load, and SWi
of the load, Known as the MMino

AMIcromateh,
13 or 7% in

these units may be used wil

air line, and with RG-17/U an
RG-%/U coaxial cable. Full scale power rang -
of 10N 1200 and 4000 watts are avatlable.—
M. €. Jones Electronies Co., 96 N. Main St
Bristol. Conn,

Mierowarve Dielectrometer
Dielectrie corstant and loss of a wide va-

riety of materials at nonnnal frequencies of

000, and Y000 M can now be measur «d

by a recently-developed microwave dlielectro
meter. The instriment consists of a slott

wave guide, precision traveling probe, moda
lated Klystron oscillators, probe putput an
plitier.  and  associated  power supplies,
sample to be measured 18 inserted ahead ot
i short-circuiting plug and the effect of th

arrangeient on the standing-wave pattern in
the guide provides data for caleulating the
dielectric constant and loss of the material.—
Central  Researchi  Laboratories.  Ine.,  Red
Wing. Minn.
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h an unex

a telephone repeater

d from m 1S

: alized 11C : syste
onable gaio t_;e re which a carrier y
Q- Cana “Z"“s a wire lin€ over | balance network’
® . on o ecla
installe . ing a SP
g ut using . ¢
operating with ¢ a Kellogg Voice FEOUERL
- o Yes hone Repeater is us! - tandard
R T g LSSt Repeater with the ill com-
" TSR o . e l\elloggb lance nelWork vi“ne Elter
QST N%sa‘le for the lov."'prss '
- S5 canntr D ?ﬁ the carrief terminal. -
wcurt 080f .
A = T | R - This is possible because :'i“:‘(\:c:ure
——————— o\ ] ily engineere S hich cons
—————— .:— -:o: aruns Vol canmte rommnst = fI:]lOY 204-2 Filter Un‘::,of{ slmighl-
—————— Jaioee TosCTIRIOU ORE \ \ NO- harp cut-0%h .0as$
= . 1 | / e sists of lv;80.52700 cps band-pa
wi -~ walled,

‘\ filters.

amrinen ot wiew PASS
_ LNt PRILE
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By limiting the band of frequencies to be passed and amplified,
the No. 204-2 Filter allows maintaining a high degree of balance
with a relatively simple network. It thus permits maximum re-
peater gain on circuits upon which a carrier system is superim-
posed and on hcavily-loaded cable lines. The No. 204-2 Filter s . = .
also produces a quiet circuit. Its usc greatly attenuates any noise Unit” construction facilitates adaptation

to various circuit reqiurements, while a
varicty of line units may be obtained for
different circuit or signalling functions.

q . . . . . Kellogg Repeaters are available for opera-
Stable balance is casily obtained with maximum case in the tion from 24V or 48V battery or from a

Kellogg Repeater with continuously variable potentiometers and 105-125V 60-cy. AC power source.
a scrics of small capacity steps. An ordinary screwdriver quickly

makes all adjustments, with no need for strapping. Gain adjust-

ments are accurately calibrated in 1-db steps so gain is always

known without necessity for measurement.

voltages outside of the pass-band. climinates carrier leak and
cross-talk and 60-cy. hum induced by adjacent power lines.

ﬂ
Kellogg Switchboard and Supply Company l
6650 So. Cicero Avenve
Chicago 38, Illinois l
SEND FOR OUR REPEATER BOOKLET TODAY! I

Please send Repeater Booklet to:

NAME - ——

”E‘laﬂﬂ SWITCHBOARD AND SUPPLY COMPANY I ADDRESS S
— I

Established 1897 REPEATER CITY S— STATE
850 SOUTH CICIRO AVINUL « EHICAGO L — — — L_—_———_—___—_
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TV & Communication Components

Ton Trap

A new double magnet ion trap (model 7078)
will compensate for shadowing on all sizes

of television picture tubes having magnetic

deflection. Its field can be rotated 60° in either
direction. The length of the trap, which c¢an
be furnished in any field strength up ta 7o
zausses, 1t not over 1 1/16 in.—Heppner Mfg.
Co.. 4808 N. Drake Ave., Chicago 25, Il

TV Projection Reel

Housed in a 6 x 7-in. metal container with
window front, a new TV projection ree! per-
mits the continuous projection of any 16-mm.
fihn from 3 to 150 ft. long when spliced into

a continuous loop. In televisgion. this unit
serves as a0 veliiele for convenient and rapnd

handling of short commercials, engineering
tast fils, pregram ansert shots, and tithes
with meoving hackgrounds. There is no 1es

he whole unit can be mounted on
the television projector so that it folds back
out of the wiy when not in use.—Television
Associates, 1ne., 225 N, Michigan Ave., Chicago

winding.

Microphone

Uniformity of response over the entire spee-
trumn  ix achieved by the 21B Altec micro-
phone, a new component unprecedently small

in size and weighing less than % ounce. The
only moving element in the microphone is an
extremely small diaphragm no larger than
the human eardrum, yet the sound output
from this tiny apparatus is somewhat greater

than from conventional large microphones.
Even thoungh the microphone is omnidirec-
tional and ‘'blast proof'', more net acoustic

gain before encountering feedback is claimed.
tee Lansing Corp., 161 Sixth Ave.. New

Microwave Equipment

Wide-band microwave equipment, model
RTR-1A, was developed specifically for use
in television stations. The system is comprised

1=

of a transmitter (illustr.), receiver. 2 dipole
antennag with parabolic reflectors and RGITD
couax uantenna lines. The equipment includes
a  directly frequency-modulated CW cavity
magnetron oscitfator, a wide-band videco am-
plifier and modulator, and associated regnlated
power supply. —Raytheon Mfg, Co., Waltham
51, Mass,

TV Stabilizing Amplifier

A stabilizing amplitfier (Type TV-16-A) for
amplifying and hnproving television picture
signals has been designed for use in wtudink

and at transmmitters as a picture line ampli
fler, or as an amplifier for remote line and
radio relay links. It will remove low-fre-
quency nterference from the signal, stretceh
and ¢lip supersyne, and restore DC to im-
prove low-frequency response. A signal  as
small as 0.2 volt, peak to peak, can be raised
te a standard pieture line signal of 2 volis,
The umit 1« mounted on an aluminum relay
rick chassis, 7-in. wide, which fits mto
standuard 19-in. relay rack.—General Eleetrie
Co,, Syriacuse, N, Y,

Hobile Radio

Operation of two-way radio in channels be-
fween stations now on the air withonr “spill=
over' into the adjacent channels is made

()

possible by the highly selective circuits which
are part of the new RCA Carfone. The com-
plete transmitter-receiver is contained in a
single metal-shielded unit only slightly larger
than a shoebox. Frequency range is between
152 and 174 MC, An automatic modula-
tion control circuit locks the voice input level
at a constant amplitude.—RCA VYietor Div,,
Radio Cerporation of America, Camden, N. J,

Portable 2-Way Radio

Embodying a complete crystal-controll-d
M transmitter and superheterodyne receiver
in a single compact housing, the *“Hand.e-

Talkie’ is precision engineered to give d
pendable 2-way communications from 1 to 11,
miles between units to ranges in excess of #¢
miles when used in aircraft, Less than 1 uvol
#t the receiver will produce 0 DB noise quiet-
ing. Audio output of the 11-tube receiver =
4 milliwatts, RF power output from the ~-
tube transmitter is 300 milliwatts. The power
supply consists of 3 miniature 67!2-volt but-

teries and 4 to 6 standard ty¥pe v flashlight
cells.—Maotorela, Inc., 4545 Angusta  Blvd,,
Chieago 51, 11,
FM Relay Link

A new FM relay unit has been develop
for use in the 920 to 940 MO banld. It lus

heen designated model 707 and is =uitable

a single FM program chanunel or for multiple
voice frequencies up to 5 channels when
hooked up to supplementary terminal equip-
ment. The unit contains a 5 watt transmitter
with the Serrasoid modulator, a crystal-con
trolled receiver, and parabolic type trans
mitting and recerving antennas. Al wube
cirenits are readtly accessible from the f 1
and the pear of standard (ype reliny cah nets.
—Radio Engincering Laboratories, lne., 35-5%
36th St.. Long Island City, N, ¥V,

FM Antenna

A power gain of 1.6 and a power hand
capac.ty of 1n KW are featured character

tics of the Multi-Vv FM broadcast antenna, a

two hay component which may be top or side
monnted. The non-symmetrical arrangenient
of the radiators and its light weight (70
pounds) make the side model ideal for mount-
ing on existing towers which are incapable
of supporting heavy top inounted arrays. In
addition, the top mounted version (llustr.y,
with its 20 ft. mounting mast, may be readily
adapted to mounting on rooftops of down-
town otlice buildings. Each element is essen-
tially an unbalanced folded dipol« formed .n
the shape of a V. This configuration results
in an omnidirectional horizontal pattern. Ele-
ments are fed in phase by a single transmis-
sion hne through a full wave phasing length,
and are matched to the feed line by means
of a quarter wave matching section. Voltage
standing wave ratio varies from a maximum
of 1.4 at 88 MC to less than 1.2 from 93 to
108 MC.—Andrew Corp., 363 East 75th st
Chicago 19, 1,
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Developed by MACHLETT

TELE - TECH

Government, communications, and industrial users
of “889RA-type” tubes are now rapidly switching to
the Machlett-developed 5667*.

If you are not already familiar with the unique qual-
ities of this new tube, here is an opportunity to learn
exactly why and how the ML-5667 (completely inter-
changeable with the 889R A ) is convincingly supe-
rior by any standard of comparison.

GET ALL THE FACTS ABOUT THESE FEATURES:

Special anode construction and processing.

New filament design.

# Adopted by Military Services, U. S. Government
Agencies, and other large users as the standard
replacement for 889RA. the 5667 is now their pre-
ferred tube type for 889RA sockets.

Use this coupon to send for
vour copy of “The ML-5667
Story.” Mail directly to Mach-
lett or your nearest Graybar
oftice.

¢ May, 1949

...gives demonstrably
superior performance
in 889RA sockets’

High R.F. conducting kovar seals,

Machlett high-voltage exhaust.

Completely new and ruggedized structure. Uze of the ML-5666 to replace 889.1.

carries the added adrvantage of the
Machlet; automatic-seal water jacket.

Cleaner internal parts and surfaces.

Machlent Laboratories, Inc., Springdale, Conn.

Please send me “The ML-5667 Story” comparing the
electrical and mechanical characteristies of the ML-5667
and the 889RA.

Name

Company

Address S

Ciry State

OVER 50 YEARS

OF ELECTRON TUBE EXPERIENCE
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New Parts for Design Engineers

Dual Variable Res

Two quiet,
on  concentr
a new dual vi

stor

cumpact coantrola are eombined
shafts in the Midgetrol Dual.
iable resistor for television and

ither  applications Tts 15,16 in.  diameta
nakes it possible to move several Key telw

vision adjustments from the rear of the chas-
sis to the front. Four Midgetrol Duals can do
the work of eight single controls now requir -l
to miake adjustinents on the average television
receiver.  The new units are fully insulated
for high voluige: have special low-drift ¢
sistance element to meet temperature-humid-
1y (drift problem; and incorporate two-point
shaft suspension which permits use of shorter
bushing, proviides niore  stable resistiance
vialues, less danger of damage in assembly,
and longer life.—1’. R, Mallory & ( 3029 K,
Washington St Indianapolis 6, 1

RF Plug
A new
tured for

is being manufac
ohim  poly

inexpensive plug
applications where 300

type RF transmission line is
used.  Designated No. 37412, it fi into the
standard  Millen No. 33102 (erystal)y  socket
with a pin spacing of ‘a2 in. and a diameter
of 045 in.—Jlames Millen Mfg, Co., 150 Ex-
change St., Malden 18, Mass,

ethylene ribbon

Transformers

line of television transformers
the circuits of leading TV re-
are now available. In-

Television

A complete
signed to it
manufacturers

e
celver

chinled in the 1 ne are televisn
formers,  vertical block.ng
f(”'l“?l'S. vertical S(':lllllil];{
ers, and a hormzontal scanning output t 18-
former. Manufacturer will supply upon re-
quest a4 complete listing of transformers with
descriptions, dimensions and replacement
guide.—Chicago Transformer Div., Essex Wire
Corp., 3501 Addison St., Chicago 18, 111,

power
oretllato

tran
trans-
mtput  transtform
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Hultichannel Switeh

A now multlelhianner switel has been devel-
oped with a synchronons nioter which assures
constant sampling rates and allows the con-

stant use of an AC line voltage source whose
frequency is automatically synchronized with
the sampling operation. The {-pole madel

tillustr.) is 2 x 3 x 4 in. and has 30 contacis
per pole. The wiper is of the shorting type
for tlexibility, Standard models have sampling
rates of 720, 3 240, or 90 RI’M, These units
facilitate investigation of a large number of
separate quantities or of a4 sgingle quantity
under a number of different conditions. In
addition 1o telemetering applications,  they
may  be used for display of characieristic

curves ami moltichannel voltage oapiaisom
The Applied Science Corp. of Princeton,
. 0. Box 44, Princeton, N, J,

Miniature Capacitors

Featuring small size and low imnductance,
the new Discap by-pass comlensers aite now
availuble to TV and FM manufacturers wi

5000

pput

1000
#pt

tind it desirable to eliminate the bulk factor
of tnbular and larger Jdisc types. The 1000 unf
Diseap, measuring only b-in. in diameter is
ritted at 410 volts and tested at 1000 volts The
5000 puf Discap. measuring only 1, in. in
diameter, carries a service rating of 600 volrs
and pagges @ 1200 voli tesl. AN axclngrive im-
Pregnation process does away  with  leakage
problems. —Radlo  Materials Corp., 1508 DBel-
mont Ave,, Chicago 13, 111

Projection TV Lens

A corrective lens for use with the 5T pro
Jection tube s incorparated in the barrel of
Thie nuas ¥ 10 pradoctom tcloddston lens, cdp

&

piciure sizes from several
The corrective lens can

able of
inches to 7

projecting
X 9 ft.
easily be removed for use with flat-face type

dia-
Inc,.

tubes, Entire assembly is 7 in. long;
meter is 41, in.— Spellman Television ¢
130 West 24th St., New York 11, N. Y,

Ceramie Coil Form
A miniature eceramic coil forn w.th just
able powdered iron slug has heen developad

for sub-minmture ¢ nen rrl mn:

e

=

compact «quipment. The coll form stands less
than B8g-in. high when mounted: form diam-
eter is 3/16 in.  Ternunals are ring type tad-
Jjustable), and the form can accommadate
solenovid or pie type windings., The 1
body is grade 1 (JAN-1-11). = hcone -
pregnated. Depending on the type of winding
used, inductance changes
2:1 can be expected.—(
Corp.. 1453 Concord Ave., Cambridg

cera

)
38, Mass.

Impedance Matehing Links
Matching of standard tank coils to o wide
variety of impedances i8S now pussible with

o

links, available in 3, 4, and

|

\"‘“

1B & W plug-in

N

(

10 turn (in present swinginyg HE
semblies, it is only neeessary to re we the
swinging link arm with a new one, nto which
the link coils are plugged. Thi ae-

complished
forms the

easily by
arm

removing the pin that
hinge and insertine the new

arm.  Barker & Willinmson, Iane., 237 Fair-
field Ave.. Upper Darby, PPa.
RF Inductors

Available in 16, 20 and 30 ampere ratings,

a4 new line of heavy Jduty RF imlu = hawve
been designed  for loeoadeast  transacllor s,
)
lasing amnd tun.ng equipment, BI©

rquipment ind heavy current il

These inductors are variable hy

tapping hips which may be etther
sharting o non-shorting 1ype Nom
duetances of 19, 35, and 65 mid % are

available in 10 ampere inductors: 20 ampere
nductors are rated at 36, 33, and 7% micro-
henries, while the 30 ampere series are rated
at 35, 49 and 71 microhenries.—Andrew Corp.,
363 East th = Chicago 19, 111,
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IN A RADIO SET

carn e e

Sylvania’s four tiny new
tubes hold the answer

The miniature radio set shown here is an
example of what can be done throngh the use
of Sylvania’s new subminiature tubes.

These specially designed and engineered
T-3 subminiatures are battery-type reeceiving
tubes perfect for very small radios or
amplifiers. Short tube leads provided in
conventional pin arrangement permit these
tubes to be plugged into appropriate sub-
miniature sockets. They can be operated
over a wide range of battery voltages. Low
current requirements result in battery
econemy

Send for complete ratings and characteristics.
Sylvania Electric Products Inc., Advertising
Dept.,R-1205,500 Fifth Ave., New York18,N.Y.

Four new Syl
vania subminia-
tures shown in
place in tiny ra-

'1
Sl

Type 1T6 Type 1E8 Type 1ACS Type 1ADS dio set. Note size
(diode (converter) (output (RF pentode) o caEfen ©
pentode) pentode)

pencil.

SYLVANIA®ELECTRIC

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS
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New Headset from TELEX...

N PRESSURE
N THE EARS

Here’s a really new beadset: TELEX TWINSET! Sweaty, tiresome

“ear-cups’ are gone forever! Signal may be piped directly

into

the ear so that nothing touches the ear at all! Matched in-phase
magnetic receivers banish listening fatigue—listen for hours

in complete comfort with this high-fidelity, 1.6 ounce heads

et.

An all purpose headset, the unique TELEX TWINSET, is de-
signed for your hearing comfort and exacting headset demands.

Obtainable from your favorite parts jobber, or, write Dept. 10,
Telex Inc., Telex Park, Minneapolis, Minnesota.

SPECIFICAT!IONS:

Sensitivity —101 decibels above
.000204 dynes per sq. cm. for 10
microwatts input band of Z-Nickel steel wire en-
Impedances—1000 ohms and 64 cased in plastic. Single 5-foot
ohms cord plugs into either receiver.
Construction—Weight: 1.6 oz. Sealed, rustproof diaphragms.

Tenite plastic and bright
nickel construction, with head-

Special Cord with built in miniature Volume Contr | also available

*TRADEMARK

WG AT ITg
“"l 8

THLEX

1
—LIJ‘ TLECTRO.ACOUSTIC DIVISION

Minneopoln. Minn

TELEX, Telex Park, Minneapolis, Minnesota

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

§2

LETTERS . . .

Electrets

Editors, Tele-Tech:

Since electret research opens rela-
tively new scientific problems, the
undersigned as author of the electret
article appearing on page 36 of the
March, 1949, issue of Tele-Tech, be-
lieves the following facts should be
emphasized.

As stated in Footnote 4, the numeri-
cal data in the article are experi-
mental. Since electrets are in a de-
velopmental stage these data should
not be considered as optimum design
figures.

The U. S. Patents mentioned in
Footnote 3 of the article illustrate the
scope of the electret microphone prob-
lem, but the patents are not neces-
sarily valid.

Confusion in reading the article
will be avoided if the caption of Fig.
3 is changed to: “Equipment ar-
ranged as a capacitor. Work done
against electret surfaces induces
charges on condenser plates.”

32 S. Munn Ave. E. D. Padgett
East Orange, N. J.

TV Camera Errata

Editors, Tele-Tech:

It might be well to publish the fol-
lowing corrections to the diagrams in
the article “New Design for Mediwun
Definition TV Camera System’’ which
appeared in September, 1948 Tele-
Tech.

In Figure 3:

1. Connect 65L7 pulse amplifier plates to <4225
v, through 0.25 megohm,

2. First video peaking coil should be in micro-
henries

3, Coupling Condenser to 65J7 plate is 0.01 mfd.
In Figure 5:

4. The common B4 connection should be made
to 4225 v,
Cooper Union
New York City

J. B. Sherman,
Associate Professor

Black Phosphors for TV Screens?

Editors, Tele-Tech:

Your recent editorial comment “Are
Screens too Bright” prompts us to toss
in an observation of our own.

Early last year we had a patent
search made of the state of the art
with respect to the use of black or
dark phosphors for use in cathode-
ray-tube screens, and obtained infor-
mation to the effect that two apparent-
ly valid schemes had patent coverage
relating to the subject. One of these
was of German origin, and the other
by DuMont.

You may wish to ponder upon the
significance of this idea, inasmuch as
the development of a dark screen ma-
terial should greatly eliminate the
need for the gadgets currently offered
for correction of CRT inherent faults.

There seems to be little reason why
intensive research to produce such a
phosphor might not be highly produc-
tive. An inert dye or other material
might well be developed which would
not interfere with the fluorescent
properties of the phosphor appre-
ciably, and yet give to the TV screen

(Continued on page 54)
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For wide-band oscillographs

' Another Du Mont "First”—the new
Du Mont Type 5XP-! A multiple-intensi-
fier design, it features deflection sensi-
tivity never before achieved by a
cathode-ray tube in either the low- or
high-voltage category. Specifically:

At Ey; of 2000 volts and Epz of 4000
volis, only 24 to 36 d-c volts/in. of de-
flection are required! This is approxi-
mately three times the sensitivity of a
low-voltage tube such as Type S5LP-A.
This superlative performance of tie
vertical plate system is due to the de-
sign of the plates and to a slight increase
in overall tube length—only 78" longer
than Type S5LP-A.

Also featured are the high ratios of Eu3
to Ey; voltages—up to 10:1, and high

| requiring extremely high writing

rates and high vertical-deflection
sensitivity. Electrostatic deflection and focus.

overall accelerating potential — up to
25,500 d-c volts.

Because the usable vertical deflection
is a function of the ratio E3/Epz, the
full-screen deflection available at ratio
1:1 is reduced to 2.5 at 2:1, 1.75" at 5:1,

Capocitonce from D3 to Dy held to 1.7 ppf by
virtue of this new deflection-plote design, de-
spite longer length ond closer spocing required
for high sensitivity.

and 1.25” at 10:1 ratios, respectively.

Another feature is the shielding be-
tween deflection plates Di-D2 and D3-Ds
tfo prevent interaction between plate
pairs. And for general shielding of the
tube, Du Mont mu-metal shield Type
2502 is available.

A choice of phosphors is available, such
as theP1,P2, P4,P5, P7 and P11 screens.
The flat face makes for ease of visual
measurement and photography.

As with all Du Mont tubes, Type 5XP-
is available as a separate unit or in com-
bination with a Du Mont oscillograph.
Several Du Mont oscillographs already
in use, notably Types 280, 256-D, 250-H
and 248-A, are readily adaptdble to this
latest tube.

’ Write for detailed literature on the Type 5XP- tube and how it can be used in your Du Mont oscillograph.

@ ALLEN B. DU MONT LABORATORIES, INC.
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CABLE ADDRESS

Cocllogreap
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PASSAIC, N
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if you prefer

GOOD INSULATION..

. . and we're referring to electrical prod-

ucts, of course — you are certainly in the

majority among thoughtful purchasing
- agents and specification writers. Yes —

mest men whose job is to buy products for

maximum engineering results invariably
specify MACALLEN MICA — not just it CAN be done ...
plain mica. They know that MACALLEN

means dependability, uniformity, and as-

Don't limit your mica
specifications to forms
surance that their products will not fail you know about. Spec-
to perform as designed, so far as ify the shape, "hic!('
insulation quality is concerned. The ness a"d. size that will

do the job — MAC.
MACALLEN MICA habit grows on many ALLEN will probably

firms who grow big because of common- have it, or can process

sense in buying. it for you.

ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE

when you think of MICA,think of MACALLEN 4%

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

CHICAGO: 565 W. WASHINGTON BLVD. e CLEVELAND: 1231 SUPERIOR AVE !
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(Continued from page 52)

as well as other CR tubes a dark back-
ground in the absence of electron il-
lumination. The increase in contrast
in daylight or other room light would
be great enough to offset a reasonable
decrease in phosphor efficiency. The
main objective of course would be to
produce a CRT with a completely dark
face in the absence of electron bom-
bardment, thus reducing halation
from interface reflection and the re-
flection from ambient light.
Tulsa, Okla.
Radio Station KVOO

L. W. Stinson, Engineer

Safety Council Filins

A new series of six sound slide films,
entitled “Human Factors in Safety,”
has been released by the National
Safety Council, 20 N. Wacker Drive,
Chicago 6, to aid management’s fore-
man training program. The 35 mm.,
33-1/3 rpm films comprise a visual
training course for foremen that deals
with production and job attitudes, as
well as safety.

Cartoon technique is used in two
of the films, and action shots of work-
ers on the job add realism to the plant
scenes. Narration is by professional
radio announcers.

The six films are entitled, “The

Secret of Supervision,” “Teaching
Safety on the Job,” “People Are All
Alike,” “Everybody’s Different,”

“Teamwork for Safety” and “Safety
Case Histories.”

Barium Titanates

(Continued from page 30)
pressure gage. The most commonly
used piezoelectric materials in this
service are polycrystalline barium
titanate, quartz (X cut), rochelle
salt (45°X and 45°Y cuts), ADP
(45°Z cut) and tourmaline (Z cut).
Their unidirectional compressional
characteristics and also their
sources have been listed in Fig. 23.

When such a mechanical-to-elec-
trical transducer is utilized, it may
be represented in simplest form by
a current generator feeding into a
parallel combination of transducer
capacitance and electrical load.
or by its equivalent series form
Fig. 24. Here the open circuit volt-
age is V = Q/C,..,, in which Q is
the charge generated by the me-
chanical stresses and C,., is the
transducer capacitance (that meas-
ured between the electrical termi-
nals). The charge per unit stress is
given in column 6, the unit capaci-
tance is given in column 8, and the
open circuit voltage is given in col-
umn 9 of the table of Fig. 23.

The data in columns 8 and 9 have
been plotted on the graph of Fig.
25, as a function of thickness for
these various materials together
with a family of curves showing the
fundamental compressional resonant

(Continued on page 56)
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crystal set to television

) \2\\%@

LENZ has served the radio industry!

When the radio industry first appeared on of all kinds and their component parts.

the American scene 25 years or more ago, the .
. ) Lenz will continue to be a leading source
Lenz Electric Manufacturing Co. was ready

with the facilities required for the production for properly engineered underwriters approved

of needed wires. Plastic and Textile Hook-Up, Wires, Cables,

Shielded Lead-Ins, and Harnesses for all types
These facilities have grown with the industry, o
all through the days of the crystal set, right of electronic equipment, A.M., F.M., Television
down to the present boom in Television equip- and Communications. Consult Lenz, now as al-
ment, Lenz Wires and Cables, have been used ways your source for engineered wires and

in the production of millions of electronic units cables designed for the job.

LENZ ELECTRIC

MANUFACTURING CO.
1751 N. Western Ave. Chicago 47, Hlinois
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Choice of 626 Tubular Resistor Values

IN STOCK

Hundreds of other Stock Types, sizes and values!

The sign of a
Ward Leonard
Authorized
Industrial

Distributor

56

the Variety!. . the Range! . . the Quantity!
Ready to Meet Your Needs Quickly

More Ward Leonard wire-wound resistors
have been produced and used over more years
than any other make. And records show that
quite often a stock unit as the perfect answer to
many an industrial need . . . for application, for
performance, for economy, for quick delivery. For
example: there are 626 Vitrohm tubular stock
values in fixed and adjustable types ... and
many others . . . promptly available! It pays to
check into them . . . for your requirements.

Contact your local Ward Leonard
Authorized Industrial Distributor.
Send now for handy

Stock-Unit Catalog D-130 | wm

Radio and Electronic Distributor Division

WARD LEONARD ELECTRIC CO.

53-T West Jackson Blvd., Chicago 4, U. S. A.

RESISTORS + RHEOSTATS - RELAYS - CONTROL DEVICES
WHERE BASIC DESIGNS ARE RESULT-ENGINEERED FOR YOU

(Continued from page 54)

frequencies as a function of thick-
ness. These three groups of curves
make it possible to start with any
one of the four parameters (i.e.,
resonant frequency, thickness, out-
put capacitance, or unit sensitivity)
and determine the other three.

For example, if a slab of barium
titanate having a thickness reso-
nance at 800 KC is needed the other
characteristics are determined as
follows. The intersection of the 800
KC line with the barium titanate
resonant frequency line shows the
thickness to be 0.265 cm. The inter-
section of this with the barium
titanate sensitivity curve shows the
piece to have a sensitivity of 1.9 x
10 volts/dynes/cm®. The capaci-
tance, as determined from the third
family of curves is 4 X 10° uuf./cm®

When one studies these curves,
several interesting points present
themselves. First, both rochelle
salts and ADP 45°Z cut are the
most sensitive of all the materials
listed, barium titanate being next in
line. However, the rochelle salts
have weaknesses as well. The 45°Y
cut rochelle salts and ADP 45°Z
cut have unit capacitances of less
than 19, that of barium titanate.
For example, a crystal of 45°Y cut
rochelle salt .1 em in cross section
has a capacitance of 9 wuf., while
a piece of barium titanate of iden-
tical size has a capacitance of 1000.
The problem of loading a souice of
such high internal impedance may
be troublesome in view of the fact
that cable and stray capacitances
often are several hundred uuf.

The 45°X cut rochelle salt is
much better from the standpoint
of output capacitance, a crystal of
size identical to the above having a
capacilance of about 170 uuf.
However, at normal temperatures
this material is quite temperature
sensitive and hence is not entirely
reliable, particularly in the case of
a calibrated measuring device. Ba-
rium titanate, on the other hand,
normally has a Curie temperature
in the neighborhood of 120°C, and
below 100°C this material is not
temperature dependent.

However in using pressure gages
the operating frequency should not
be so high that spurious resonances
are set up along the larger dimen-
sions of the piezoelectric element.
Furthermore, because equal pres-
sure upon all faces (i.e., hydrostatic
pressure) reduces the sensitivity by
a factor of approximately 20, care
should be taken to isolate the edges
of the element from the medium in
which the pressure is measured.
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Such gages can, of course, be used
to measure explosion pressures as
well as rms values of alternating
pressures. Our company has been
in limited production of pressure
gages for approximately two years.

Part 111 will appear in the June
issue.
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Noise Figures
(Continued from page 42)

for the next stage is important. As-
sume that R, = R. = 5000 ohms and
that the 6J4, a tube designed for
this application, is used. The input
impedance of the cathode circuit is
(R, + R.)/ (x4 1) = 180 ohms. For
a minimum noise figure, taking
R., = 200 ohms, R, = 980 ohms.
The antenna which then has a
source impedance of 980 ohms sces
a load of slightly less than 180 ohms.
The voltage gain from cathode to
plate is (¢« +1)R./R,+R, = 28
(ratio). The net gain from antenna
to plate is then only 4.4. If it is
possible to increase R,, the ground-
ed-grid circuit becomes more useful
because a higher value of R, in-
creases both the input impedance
and the voltage gain.

The grounded cathode and Wall-
man circuits require additional cir-
cuit components when used with
triode tubes as mentioned above.
However, they appear to be capable
of giving the best possible perform-
ance under diflicult conditions.

Expressions have been derived
for the noise figures of certain am-
plifiers that are useful as receiver
input circuits. The conditions for
minimum noise figure have been
obtained. It has been shown that
the ordinary pentode amplifier is
satisfactory for low frequency, nar-
row band applications, and that the
triode amplifier used with special
circuits is desirable for high fre-
quency, wide band use.

The writer wishes to thank Mr.
R. E. Burgess of the National Phys-
ical Laboratory, Teddington, Mid-
dlesex, England, for his very help-
ful suggestions made during the
preparation of this paper.
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“This Phenolite Part is the

solution
to that
insulation

problem*”

\

*Required:

A material with verv high insulation resistance under all atmospheric con-

ditions.

with good mechanical strength and ready machinability. Phenolite,

laminated plastic, with all these qualities, plus—cas the pe rje(t ansuer.

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

"\

DHENOLITE,

Alaminated PLASTIC

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

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

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

To help vou solve your specific development problenm — available
without obligation— National Research and Engineering Service.

NATIONAL VULCANIZED FIBRE CO.

WILMINGTON
Offices in

DELAWARE

Q! Principal Cities
Smce 187 3
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TELEVISION STUDIO LIGHTING

(Continued from page 25)

actually ultraviolet radiation is in-
visible to the eye and blue is seen
as a low brightness color. When
tungsten filament lamps are used,
excessive response will be obtained
not only in the red, (Fig. 2) due to
the abundance of red light radi-
ated by the lamp, but also in the
blue due to the high sensitivity of
the camera tube to even moderate
amounts of blue light. This camera
tube characteristic results in the

appearance of both blues and reds
on the viewing screen as light
shades of grey, when actually the
eye sees them as very dark colors
and the yellow-greens as the
brightest colors. Fluorescent lamps,
particularly the 4500° and 3500°
white lamps (Figs. 3 and 4) used
in studios, result in a camera tube
response tn the reds and oranges
which closely approximates that of
the average eye because these lamps

THE LOCK-CAP ASSEMBLY
an Exclusive

LITTELFUSE Feature

o8

Provides increased protection by actually
bonding together the glass tube (D),

the fuse element (C), and the caps (B} to
form, in effect, a single unit.

The formed ends of the glass tube (D)
are bound to the caps with a measured
mass of solder (A) providing a
permanent twist-proof bond. No cements
are used! This patented Littelfuse
construction assures added resistance to
vibration and to temperature and
climatic changes, the most common
causes of failure in glass-enclosed fuses.

LITTELFUSE ncorroraren

4783N Ravenswood Ave., Chicago 40, lllinois

Try to twist cap of Littelfuse Lock-
Cap Assembly with gas pliers —
glass tube may shatter, but cap
remains firmly attached.

emit much less red light than fila-
ment lamps. Like all fluorescent
lamps, however, they emit more
ultraviolet and blue light than is
needed for good color rendering.
Such characteristics are easily cor-
rected by the same methods pho-
tographers employ. All that is
needed is a filter at the camera lens
to suppress the undesired colors.
To eliminate the ultraviolet and
to correct excessive response at the
blue end of the spectrum with all
light sources, a filter such as the
Wratten #7 or #8 should be used,
while a Corning #9788 filter is ef-
fective for reducing excessive re-
sponse to reds. They may be used
singly or in combination. Since, by
their name, filters are subtractive in
their operation, these two used in
combination reduce the output
signal by about 60¢%, making it
desirable to use studio lighting
levels of about 200 to 300 foot-
candles. If economics dictate that
only one filter can be employed, the
red corrector, the 9788, should be

selected. This passes 75% of the
available energy and causes a
marked improvement in the ap-

pearance of skin tones, hair, and
lips and by reducing the frequent
“5 o’clock shadow’. With this filter
only, it should be remembered that
blues will appear as light shades of
gray and in an attempt to control
the brightness ratio, blue and ultra-
violet reflecting materials should be
used with caution.

Absence of Infra-Red

In addition to good tonal render-
ing of greens, yellows and reds,
fluorescent lamps produce less
sensation of heat to the actors than
do tungsten lamps of comparable
wattage. This is due to the absence
of short-wave infrared radiation
which predominates in the output
from an incandescent filament lamp.
Such short-wave infrared can be
removed by the air-conditioning
system only after it has been ab-
sorbed by some object and re-
radiated as long-wave infrared.

The high luminous efficiency and
the greater response of the camera
tube to fluorescent light results in
a fourfold gain in camera tube re-
sponse over filament lamps of equal
wattage. Thus it is desirable to em-
ploy as many fluorescent lamps as
possible when designing a studio
lighting installation. The slimline
types of fluorescent sources are long
and slender, and when they are
used in trough reflectors the light
may be controlled as desired in a
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direction perpendicular to the lamp
axis while spread broadly in a di-
rection parallel to the lamp axis.
These lamps should, therefore, be
mounted horizontally so that
maximum amount of available light
is directed into the set.

The low source brightness results
in minimum glare, but makes it
necessary to employ banks of lamps
to obtain desired lighting levels. A
six-lamp bank of fluorescent lamps
consuming 300 watts will produce a
maximum amount of light which is
twice as effective as that from a
150-watt R40 reflector spot lamp.
Of course, the fluorescent bank
larger in size. However, it will
illuminate a larger area and pro-
vide a shadowless type of light-
ing that is extremely desirable for
basic flood illumination — building
up the signal-to-noise ratio. Fluo-
rescent lamps are also useful in
scenery lighting where the units
can be suspended above and slight-
ly in front of the flats so that they
will be flooded evenly with light.
The instant-start characteristic of
the slimline types is an added ad-
vantage because the lamps may be
turned on and off as required.

8]

Filament Light Sources

Filament light sources also fill a
basic need in studio lighting. The
small source size combined with
high brightness makes it possible to
control the light precisely as de-
sired. As a result, the lamps are
preferred as modeling and back-
lights. giving the effect of lights,
giving the effect of depth, and a
more two-dimensional picture on
the viewing tube. In fixtures of
proper design they may also be
used for floodlighting, and occupy
less space than a fluorescent bank,
although the light does not quite
equal the shadow-free result pro-
vided by banks of fluorescent lamps.

The installation of light sources
requires careful consideration of
the present and foreseeable future
programming. Continuous studio
presentations require more lighting
equipment than programs that al-
ternate with films or remote pick-
ups. Shows that include a number
of small sets have to be carefully
lighted so that spill light from an
adjoining set does not destroy the
desired mood. In any type of pre-
sentation, lighting close to the set
limits the motion of the actors and,
if mounted high, provides too much
top light. Floodlights should be
mounted just high enough to allow

(Please turn to next page)
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“Teatheride ToNE ARMS

That Meet the Requirements of
33%, 45 and 78 RPM Records

Here is a new lightweight arm for playing

334, 45 and T8 RI’M records. Cartridee
rotates 180° to present the proper needle lor
standard or long-playing records, and locks
in position. Tracking pressure is 7 grams
in either position,

The illustration shows method of turning
cartridge.

The Model TICT is a high-voltage, low-
cost tone arm developed especially for sin-
gle-play record players. It is streamlined
in (‘esign and attractively finished. The
rigid steel construction eluninates torque
and resonance problews.

‘This new tone arm of stamped aluminum,
with an over-all length of 319, is ideally
suited for use on player units designed for
plaving the new 7" records, either 331 or
15 RI’M. It incorporates the model A-I
miniature cartridge excrting a tracking
pressure of only 7 grams without use of
spring counterbalance.

SPECIFICATIONS

APPLICATION: 33%, 45
and 78 RPM record
players

NEEDLE Replaceable os-
mium-tipped. Single set-
screw releases both needles

TRACKING PRESSURE: 7
grams on both needles

ARM CONSTRUCTION:
Aluminum die-cast. Spring
counterbalanced for 7
grams pressure

CARTRIDGE CONSTRUC-
TION: Stamped aluminum
half shells with front bracket
extending through front of
pick-up arm to permit ro-
tating the cartridge

TERMINALS: Pin type,
grounded or ungrounded

OUTPUT: 1 volt, 1000 cps

SPECIFICATIONS

APPLICATION: 78 RPM
iecord players

TRACKING PRESSURE: 1%
ox, minimum

OUTPUT: 3 volts, 1000 cps

ARM CONSTRUCTION:
Stamped steel housing. Tin-
nerman fastening

COLOR: Antique copper
tone

NEEDLE: Any standard type

LEAD WIRES: Plastic-cov-
ered—20 in.

SPECIFICATIONS

APPLICATIONS: 7” record-
ings (33 or 45 RPM)
ARM CONSTRUCTION:
Stamped aluminum
COLOR: Optional
CARTRIDGE CONSTRUC-
TION: Bakelite half shells
TERMINALS: Pin type
NEEDLES: Replaceable, os-
mium- or sapphire-tipped.
LEADS: Optional
TRACKING PRESSURE: 7
grams
OUTPUT: 1 voit, 1000 cps.

WEBSTER

RACINE

Lstapiisned 1909

CTR

ELECTRIC

WISCONSIN

Export Dept, 13 E. 40th Street, New York (16), N. Y. Cable Address "ARLA B" New York City
“Where Quality is a Responsibility and Fair Dealing an Obligation®
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The Shape and

Size YOU need!

PARAMOUNT
wouno PAPER TUBES

All Sizes in
Square and Rectangular Tubes

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

-~
/
]

PARAMOUNT PAPER TUBE CORP

617 LAFAYETTE ST., FORT WAYNE 2, IND.

Manufacturers of Paper Tubing for the Electrical Industry

A DOUBLE NEEDLE
PICKUP CARTRIDGE

WITH TOP QUALITY PERFORM-

ANCE CHARACTERISTICS - - -

THE MOST CONVENIENT

NEEDLE REPLACEMENT
ARRANGEMENT THAT.HAS BEEN
DEVISED

THE ASTATIC LGD TURNOVER
TYPE CRYSTAL CARTRIDGE &

gentle pry with penknife or screw

driver. and ONE needle comes out
of the Astatic LQD Double-Needle Car-
tridge when replacement is necessary . .

. without disturbing the
other needle, without removing cartridge from tone arm, without
so much as the turn of a screw or use of other tools. Gentle pres-
sure with the tip of a knife blade snaps the new needle into place.
Astatic type “Q” Needle, with three mil tip-radius, and “Q-33,”
with one mil tip-radius, are employed . . . established types which

Needle

Q3 [
Needle '

have been on the market for some time and are readily available. The rela-
tively high vertical and lateral compliance of this needle design affords
appreciable reduction in needle talk, contributing greatly to the new cartridge's

high standard of reproduction.

Listening tests by prospective users have prompted such comments as:
“Unquestionably the best we've heard.” You are urged to make your own com-
parisons, note the excellent frequency response particularly at low frequencies,
judge for yourself the performance qualities and convenient utility of the Astatic

LQD Double-Needle Cartridge. Available with or

Write for additional details.

needle guards.

THE ASTATIC CORPORATION, Conneaut, Ohio

In Canada: Canadian Astatic, Ltd., Toronto, Ont.
S Astatic Crystal Devices manwfaciured Q.
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€ under Brush Development Co. patents

TV Studio Lighting

(Continued from preceding page)

free passage of the operating staff
and equipment. Modeling lights may
be mounted slightly higher, while of
course backlights should be high
and to the rear of the subject, to
provide a rim of light as seen from
the camera positions. The point to
be remembered is that the camera
“sees” vertical surfaces and these
areas must therefore be illuminated.
Lighting equipment mounted high
overhead builds up the horizontal
surface footcandles primarily, and
the vertical surface illumination
only incidentally. The emphasis in
most cases should be reversed.

Control From Single Location

For maximum operating economy
and efficiency, all lights should be
remotely controlled from a single
location, preferably from the control
room where the lighting man has a
view of the pictures on all cameras.
Besides power switches, controls
should be provided to direct the
lights toward any desired area of
the studio. Elevation controls are
needed and, ideally, the mounting
height of the flood and modeling

MEASURE ALL

FLUTTER
* wow

New, 3ensitive

FLUTTER METER

First Aid for the sound engineer, — the
ACA Flutter Meter! Accurate, sensitive in.
strument designed for rapid visual indication
of flutter, wow, and drift content of discs
{all speeds) sound film mechanisms, film
recorders, and magnetic wire and tape re-
corders. :

Three distinct and simultaneous readings
may be made of flutter, wow, and driff.
Large, sensitive 4'' meter has three scales:
0.3%,. 1.0%, and 3.0%, calibrated for flutter,
wow, and drift readings. Accuracy within
2% of full scale value, independent of wave-
form, amplitude variation, hum, noise, etc.

Flutter Meter complies with tentative
standards set by Society of Motion Picture
Engineers. Recommended for schools, labs,
broadcast stations, recording equipment
manufacturers, and studios.

WRITE FOR COMPLETE DESCRIPTION:

398-26 Broadway, New York 13, N. Y,
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fixtures should be adjustable in
order to insure the proper source
location for each type of program.
Such an adjustment makes cleaning
and relamping of the fixture easy
and reduces the need of the step
ladder, which is now a prominent
piece of studio equipment.

The control position may quite
properly include dimmers on the
filament lamps (fluorescont lamps
are not usually dimmed) to faclli-
tate the creation of the desired
mood. It must he remembered that
as the voltage is decreased on a
filament lamp, the color quality as
well as the quantity of light changes.
The shift in color occurs towards
the red and emphasizes the im-
portance of the red-correcting filter
previously described.

Thus, the procurement of a good
lighting system and the availability
of personnel skilled in its operation
is essential if the full value of the
television equipment is to be real-
ized. It should also be remembered
that proper camera adjustment is
necessary to gain the benefits of
any lighting system, and that good
lighting is a necessary tool in
achieving the full dramatic possi-
hilities of television.

MOBILE PICKUP FOR BROADCAST REMOTES,

25 YEARS AGO!

The 50-watt broadcast transmitter carried on the first car was assigned call-letters WGMU

and operated on 63 meters.

It was used as a remote pickup for the old Grebe station WAHG,

in Richmond Hill, L, I.. N. Y. Also designed by Ralph R. Batcher, author of the nostalgic
article on preceding pages, was the receiving installation on Batcher’s own car, second in
the line, which used as antenna a four-turn loop surrounding the car.

WCFM Owned by Listeners

Owned and operated by 40,000 resi-
dents of Washington, D. C., WCFM is
the first frequency-modulated, listener-
owned station in the United States and
it may become the key station in a
proposed nationwide network having
similar progressive characteristics and
structure. The new station which was
conceived under the auspices of the
Cooperative Broadcasting Association

maintains
cilities.

WCFM operates at 99.5 MC and its
transmitter site is a five and one-half
acre plot on a hilltop, 485 ft. above
average terrain and 800 ft. above sea
level, at West Falls Church, Va. Wash-
ington and the area within an 80 mile
radius are served by WCFM’s 3-KW
transmitter and high-gain 8-element
square loop antenna, manufactured by
Federal Telephone & Radio Corp., Clif-
ton, N. J.

complete commercial fa-

NEW! HIGH VOLTAGE—HIGH FREQUENCY

KILOVOLTYST

30,000 VOLT TELEVISION VACUUM TUBE VOLT-
METER-OHMMETER (INCLUDING A
HIGH-FREQUENCY PROBE)

The KILOVOLTYST has an improved bridge
amplifier circuit meter individually calibrated for
use Wil set of test leads, DC leads, R.F. probe

and batteries. High voltage test leads provided.

FEALURES!

I—Resisaance multiplier block is completely shock-
proof and will safely withstand 50,000 Valts,
2—Resistance block has a potential difference of

only 5,000 Volts between decks; insulation be-
tween decks will safely stand 20,000 Volts,
3—Hi-Voltage Jacks designed for maximum safety.
4—New and improved high frequency signal trac-
ing probe,

5—7 inch meter, tlited for easy reading, permits
standing away from instiumeat while making
high voltage tests,

6-—Indirect illumination of meter dial,

7—Meter recessed in cabinet to provide full pro-
tection from accidental damage.

8—Cabinet designed to conserve bench space.

{s supplied in mdividua.l copper-colored steel case

—12” long x 6" deep x 9” high. Shipping weight

—15 lbs. complete. llo 120 Volts—50-60 cycles.

LIST PRICE $150.00 INCLUDING PROBE

TELE-TECH °* May, 1949

FOR VISUAL DYNAMIC SIGNAL TRACING

{VACUUM TUBE VOLTMETER-OHMMETER

brated for use with set of test leads,
probe and batteries.

D.C.

|
I
| |
I I
| I
| The VTVM is sup- |
| plied in ndividual |
black steel cases,
I o 5/16" high, o |
| wide, 435"  deep. |
| N Shipping |
| weight 1012 |
fJlbs. complete.
| o 110-120 Volts, I
| 30-60 cycles I
| ‘ I
| LIST PRICE $52.50 |
| I
| FEATURES of the VTVM |
I 1. D.C. Ranges: 0 to 2-10-39-100-300 and 1,000 I
volts. All ranges have a constant input re-
| sistance of 11,000,000 ohins. Acouraoy 396-". |
I 2. A.C. Ranges: 0 to 10-30-100-300 and 1,000 |
| volts. S_e;sluvity: 1,000 ohms per volt. Ac- |
| curacy 5%+ |
| 3. Onmmeter Ranges: 0-1,000 ohms, 0-10,000 |
| ohms, 0-100,000 ohms, 0-1 meghom, 0-10 I
| meghoms, and 0-1,000 meghoms. |
| 4. R. F. Voltage Ranges: 0 3-10 30-50. 50 Volts |
| to be l.r:easurcd on 100 Volt range (using the |
Ediprobe,)
' 5, Improved bridge amplifier circuit. Bridge l
| 7 Amplifier O.rcuit Meter individually cali- |
| I
|

ELECTRONIC DESIGNS INC., RVINGTON, NEW YORK

Enables laboratory engineers and radio service technicians to measure
every voltage required in the design laboratory and radio servicing.

EOIPROBE — THE PENCIL THIN R.F. PROBE

2. Standard phone plug will fit inte D.C. jack of
VIVM.

FEATURES:

1. Smallest R.F. probe made,
1¢” diameter x 41%” long,
low loss lamitex,

3. Frequency range 60 Cycles to over 100 Mega-
cycles.

. R.F. Voltage ranges 0 3-10-30-30. 50 Volts to be
measured on 100 Volt range,

e

. Effective circuit loading: 3 mmf. and 1 meghom.
Can be used as an output meter.

[O-

. Can be used for measuring decibels,

. Tests condensers for open circuit.

LISt PRICE $7.00

COILS - COILS - COILS

MADE TO YOUR SPECIFICATIONS
WE MANUFACTURE HIGHEST QUALITY
COILS AT COMPETITIVE PRICES FOR
THE TRADE EXCLUSIVELY. OUR COILS
ARE USED BY THE COUNTRY’S FORE-
MOST RADIO AND TELEVISION MANU.
FACTURERS. TAKE ADVANTAGE OF OUR
LABORATORY AND ENGINEERING FA.
CILITIES — SEND US YOUR PRINTS OR
COILS FOR QUOTATIONS AND SAMPLES.
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LAVOIE LABORATORIES offer Yyou a unique
service in that we speciolize in the development,

"unsnnms
RECEIVERs
TEST EQuiPmgny
05€itLoscopgg

gn and prod

of UHF. equip

Our Engineering Department as well as our [ PuLsg Cﬂlﬂno"
shops and shop methods, are geared to U.H.F.
ducti ing CORRECT desig

HECYIOHWGI‘FIS

RAOAR o
PRECI. Ecevens

SION work and LOW UNIT cost.

We nre prepared 10 collaborate on every phose
of UHF.work—in the fidential de

VHF Raoip sgpg

Sienay GEHEI‘TOIS
Z WIVEHETERS

products are listed at the right.

U.H.F. facilities.

of new ideas or the re.design of old prorducu.
A few, typical, completely.developed LAVOIE

PRE
1f you will address us on your letteshead, we a Ciston Wlllrlny
shall be glad 1o send you & resume of LAVOIE NTENNAS and Mounys

:Anwmc GEHEIUOIS
REQUENCY ST‘HMIOS

(113 EQWF.EHY
ElECYlOHIC L4
SQuang wave GEHEI‘HIIS
FIEMIEHCY METERS

Viogp AHH.IHERS
Fixeo FREQUENC:
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RADIO ENGINEIRS AND MANUTACTURIAS
MORGANVILLE. N. J.

Specialists in the Developmenrt and Manufacture ot UHF Equipment

rery

send today for this
big book of values in

 TELEVISION
RADIO, ELECTRONIC,

& INDUSTRIAL, SOUND &

@ AMATEUR EQUIPMENT

REATRR NEW 1949
NEWARK CATALOG

20,000 items including everything in STAND -
ARD BRAND equipment! 148 pages packed
with pictures, charts, and vital information!

KITS! SETS! PARTS! ACCESSORIES!

No matter how tiny the part, how tremendous the
system...it's listed in this mammoth catalog...
the one easy, satisfactory way to always get top-
performing, top-value equipment! The most com-
glete essential reference book for pros, hams,

obbyists, novices, oldtimers...anyone, everyone
interested in TV, radio and sound equipment!

24-HR. MAIL SERVICE @ ONE YEAR TO PAY
3 GREAT STORES! Uptown of 115 Waest 45th Street

ond Downtown ot 212 Fulten Street in NEW YORK
323 West Madison Street in the heort of CHNICAGO

A NEWARK
Newark Electric Co. :

[ | RADIO 4 TELEVISIOR
% 242'W.55th St., NYC

I Dept. £26 Please send FREE Newark Catalog to:
| NAME
| ADDRESS |

Ty STATE |

. G ——— —" —— —— — — — —— )

MAIL COUPON TOBAY
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ELECTRON TUBE
MACHINERY OF QJ
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 TU

PHOTO CELLS

X-RAY TUBES

LGLASS PRODUCTS

Preduction or
Laboratory Basis

Manufacturers  contemplating
New Plants or Plant Changes
are invited to consult with us

KAHLE
ENGINEERING COMPANY

1313 SEVENTH STREET
NORTH BERGEN, NEW JERSEY, U. 5. A,

Video Recording
(Continued from page 33)

sufficient metering to permit re-
peatable tube operating conditions.
A measure of actual tube brightness
in the same spectral region as the
film sensitivity would be most use-
ful. In practice, however, a reading
of the average beam current and
anode potential seems adequate.
Contrast can be indicated by a video
waveform monitor; however. a
measure of the actual maximum
and minimum brightness would be
more desirable. This might be done
by using a phototube, the output of
which is amplified and presented
either as a peak to peak voltage
reading or as an oscilloscope trace.
Considerable work remains to be
done in correlating cathode ray tube
operating conditions to the photo-
graphic results obtained. This is
perhaps the most fertile field for
improving the overall quality of
video recording. The possibility of
improving tone value reproduction
by using non-linear or so called
gamma correcting amplifiers in the
monitor also needs investigation.
With flat face tubes, focus modula-
tion might be useful to give maxi-
mum electronic focus over the en-
tire picture.

The basic systems of video re-
cording may be classified as either
single system or double system re-
cording. Single system recording
means that both picture and sound
are recorded simultaneously on the
same strip of film. Double system
recording means that the picture
and sound are recorded on separate
film strips which are later printed
on a single [ilm strip to yield a
composite print. Single system re-
cording halves the film required
and also reduces the amount of
processing to be done. Cutting and
editing the original film is very
much complicated in single system
work because the sound associated
with a given picture frame is of
necessity recorded some distance
away from that frame. In 16-mm.
film the standard procedure is for
the sound to be 26 frames ahead of
the picture. Another great handicap
of single system recording is the
compromise between picture and
sound requirements which is neces-
sary in choosing processing condi-
tions. Double system recording is
almost universal practice in the
motion picture industry. The sepa-
rate operations permit selection of
film and processing to give optimum
quality of picture and sound and
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also the original picture and sound
negative can be readily cut and
edited.

Video recording may also be
classified as a negative-positive
system or as a direct positive sys-
tem. The negative-positive system
utilizes a normal positive image on
the monitor tube and the film ex-
posed in the camera is developed
to a negative image. Sound should
be recorded as a negative also,
either single or double system. The
picture and sound negatives are
printed on a suitable film to yield
a composite positive print for pro-
jection. This method is desirable
when a large number of prints is
required. In general, the negative-
positive double system process will
yield the best quality product. The
direct positive system utilizes a
negative image on the monitor tube
and the film exposed in the camera
is developed to a positive image.
The sound may be recorded as a
direct positive also for single sys-
tem work, or as a negative in double
system work.

Part Il will appear in the June
issue.

SMPE Will Vote on
Adding TV 1o Name

Because of the close and fast grow-
ing relationships between motion pic-
ture and television engineering, mem-
bers of the Society of Motion Picture
Engineers have been asked to consider
changing their name to the Society of
Motion Picture and Television Engi-
neers, This announcement was made
by Earl I. Sponable, president of
SMPE, at the 65th semiannual conven-
tion in the Hotel Statler, New York
City, last month, and the gquestion will
be discussed at the next semiannual
convention, Oct. 10-14, in the Holly-
wood-Roosevelt Hotel, Hollywood, Cal.

Two days of the five-day N. Y. con-
vention were devoted to presentation
of papers covering the various techni-
cal and business phases in making mo-
tion pictures for television. From a
technical standpoint, current television
broadcast operations favor the use of
16-mm recording and projection equip-
ment which heretofor has largely been
confined to amateur applications.
Here however, cost considerations have
precluded the achievement of commer-
cial quality in the final product.

Dr. Allan B. Dumont, as guest
speaker at the opening luncheon, dis-
cussed the relation of Motion Pictures
to television. He pointed out that large
screen theater television could be used
to supplement theater fare in the near
future because television systems will
be developed to produce theatre pro-
gramming the equal of the finest
35-mm movies. In discussing tele-
vision and films further, Dr. Dumont
also mentioned that present day high
rental costs and comparative quality
of films available made “live” pro-
grams cheaper than film for television
networks.
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= Announcing...
} ea
&9 PANALYZOR

MODEL SB-8

Incorporating completely new design fea- PA N A D A P T O R

tures — such as continuously variable MODEL SA-8

resolution and variable scanning rates—

the SB-8 and SA-8 enable highly detailed

analysis of signals extremely close in For Use Wherever Maximum
frequency, yet offer all the time saving
advantages of wide scan Panoramic dis-
plays.

Three types of instruments, available in IS A "Must”
both models, having maximum scanning
widths of 200 KC, 1 MC and 10 MC,
can respectively resolve signals sepa-
rated by as little as 200 cps, 750 cps and
15 KC.

Special applications include monitoring
narrow blocks of CW and AM signals

. . . analyzing AM and FM side bands
produced by low audio frequencies . . .
checking interference caused by splatter,
spurious modulation, parasitics etc. . . .
testing diathermy and industrial RF units

Signal Resolution

Write now for complete information,
price and delivery.

. . or wherever maximum signal resolu-
tion is a must.

~

Another new feature — long persistence

displays on a 5” C-R tube — facilitates

rapid investigation of pulsed RF signals : Cable Address
with low p.r.f’s. Mount Yernen, M. Y, PANORAMIC, NEW YORK
° ° Exclusive Conodian Representotive: Conadion Marconi, Lid

¥ Production To A """’

Kenvon “Is’’— high quality, uniform
transformers, are your best bet for development,
production and experimental work. For over 20
years, the KENYON “K” has been a sign of skill-
ful engineering, progressive design and sound
construction.

Now —reduce inventory problems, improve
deliveries, maintain your quality —specify
KENYON “T’s,” the finest transformer line for
all high quality equipment applications.

New Catalog Edition! Write Today!

K € NY O N new modified edition tells the com-
plete story about specific ratings on all transform-
! ers. Our standard line saves you time and expense.
Send for your copy of our
latest catalog edition now!

. ok \
N

TRANSFORMER CO.. Inc.

840 BARRY STREET - NEW YORK 59, N. Y.
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INSTANTANEOUS AUDIENCE MEASUREMENT When the UHF pulses arrive at

(Continued from page 39) the system pick-up pomt, they are
passed through a clipper and lim-
iter to regulate their amplitude and
shape before they enter the binary

counter (Fig. 6). The counter is
GLIPPER - re-set every 2.5-min. by a synchro-
LIMITER nnnnnnm-zn nously driven cam-switch to permit

the pulse count from the succeeding
information time segment to be

taken. Another set of contacts on
the same cam-switch operates the
audio gate and prevents the passage

of code pulses to the telephone line
during the re-set interval.

Since the received pulses have a
duration of approximately 2 usec.
and arrive in random sequence dur-
ing the 2.5-sec. interval, it is obvi-
ous that the probability of a false
count, due to overlapping of the
pulses themselves, or the inter-
mingling of sequential pulse trains,
is extremely small. Further, it is
apparent that a much larger audi-
ence could be measured within the
limits of the capabilities of the
binary counter and its associated
circuits.

By means of a 1000 cycle audio
oscillator and an audio gate the
count is converted into coded pulses
which can then be transmitted by

WERO-C~O» ~Cpn
'

..
2]
a
]
o
=]
o
=
=]

Fig. 6: Diagram showing the connections of equipment items used in relaying

pulse count information from system’s receiving point to graphical recorder telephone line to the IAMS record-

C.P.C.742 i

SERIES 220 RELAY 4 | _‘ Safer, Enduring Support! PLUS

This small relay is capable of
handling 20 amps ot 220 v., the

. exclusive advantages — no shorts! no corrosion!

{eader in its size and price field no tearing! Safer, lighter, structurally stable. C.P.C.
for '"”‘”"""""‘:"‘P"“" "eé-""ly SERIES "'R" STEPPER 742 Clamps — new, permanent support for wiring, tubing.
current control, very widely I A 8
teed small relay for industrial ?es:jef"ocr:ryecplzﬁ'olryerz:,reergt:llor:‘nsgfoo::::m WPB approved for lead-ins. Write, wire or p;one 'for
control such as weldingmachines,  gelect and control multiple circuits; can be samples, prices and CIRCULAR 459 today. Sizes s
X-ray, motor starters, efc. furnished to rotate commuouslly, kreset cable dia. to 3”.
automatically or to pulse both clockwise L 1

Write—tell us your control problem.  and counter clockwise on the same unit Complete stock SARAN TUBING and Fittings '3" to

Get specific recommendations, with up to 100 contacts on a disc. SARAN PIPE ;" to 4" — SARAN Pipe FITTINGS '4" to 2.
GUARDIANELECTRIC COMMERCIAL PLASTICS (0.

1607-F W, WALNUT STREET CHICAGO 12, ILLINOIS MERCHANDISE MART o CHICAGO 54

COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY
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ing center. There they are filtered to
remove the line noise, and passed
through an amplifier to counteract
attenuation introduced by the line.
Again, synchronous motors and a
commutator are employed to dis-
tribute the amplifier output to a
bank of relays in correct sequence.
The relays, in turn, serve to vary
the resistance elements in the arms
of a bridge circuit. The changes in
voltage thus produced are intro-
duced into a balance amplifier
whose output determines the move-
ments of the balance motor. The
latter, in re-positioning the moving
contact on the slide wire bridge to
balance, moves the graphical re-
cording pen in accordance with the
intelligence imposed on the relay
bridge. A permanent record of the
pulse group counted is placed on
the graph in this manner.

As was the case in the coder unit,
a cam switch driven by the 24 RPM
synchronous motor re-sets the relay
bank every 2.5-sec. to prepare the
bridge to receive the next informa-
tion segment count. Resistance tol-
erances in this section are held to
an extremely narrow range since
they directly affect the overall ac-
curacy of the graphical record. In
the present model the recording

Ducrneased Tnsclation
BETTER CONNECTIONS

JONES BARRIER
TERMINAL STRIPS

Leakage path is increased — direct shorts from frayed
terminal wires prevented by bakelite barriers placed
between terminals. Binder screws and ferminals brass,
nickel-plated. Insulation, black molded bakelite. Finest
construction. Add much to equipment's effect.

Jones Means Proven Quality

No. 2.142 No. 2:142-%, W

Nustrated: Screw Terminals — Screw and Solder Terminals —
Screw Terminol obove Panel with Solder Terminal below. Every

type of connection.

Six series neet every requirement: No. 140, 5-40 screws;
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32
screws; No. 151, 12-32 screws; No. 152, Y4-28 screws.

Catalog No. 16 lists complete line of Borrier Strips, ond other
Jones Electrical Connecting Devices. Send for your copy.

HOWARD B. JONES DIVISION

Cinch Mfg. Corp.
2460 W. GEORGE ST.

TELE-TECH -+ May. 1949

No. 2-142-Y

CHICAGO 18, ILL.

instrument is so arranged that in-
formation from all three main sub-
divisions is plotted on the same
graph.

Since the frequencies employed
by the system are in the vicinity of
500 MC, its response area is subject
to roughly the same limitations as
those which apply to FM and TV
broadcasting. The average sized
metropolitan district can be covered
easily while reporting from outly-
ing suburban and rural sets can be
facilitated by the use of corner re-
flectors, careful placing of the UHF
dipole, and other familiar methods.
A peak power output in excess of
1 KW can also be obtained from the
lighthouse tube although this hard-
ly appears necessary. Insofar as the
interrogation pulse is concerned, its
coverage is limited only by the
strength of the AM signal into
which it is mixed. Even in locations
where man-made electrical inter-
ference is very high, it has been
found that the transceiver is capable
of normal operation.

Audience measurement carried
out by means of a network of IAMS
installations, with each sub-unit
controlled by the master interroga-
tion pulse of a powerful clear
channel AM station, could conceiv-

Embossed type for
straight invide

fonge

LET US

ably survey the entire area being
serviced. Applied to the coverage
of an entire broadcasting network it
could become an awe-inspiring eco-
nomic and sociological force. A hint
of this was implied in one of the
models demonstrated before the
New York Section of the IRE by
Dr. Goldmark and Messrs. J. Chris-
tenson, A. Bark, J. Wilner and
A. Goldberg, where a ‘“vote” switch
was incorporated to permit the lis-
tener to vote “yes” or “no” in an-
swer to questions broadcast verbal-
ly. It will be interesting to see the
final form assumed by IAMS after
it has come into general usage since
it shows every indication of becom-
ing a potent force in the industry.

Measurement Corp. Re-elects

At the annual stockholders’ meeting
of Measurements Corporation, Boon-
ton, N. J., the following officers were
reelected: John M. van Beuren, Con-
vent, N. J., chairman of the board;
Harry W. Houck, Mt. Lakes, N. J,
president; Jerry B. Minter, Boonton,
N. J., vice-president; Robert Meyer,
Tenafly, N. J., secretary-treasurer and
Nelson C. Doland, Sr. of Boonton,
N. J., assistant secretary.

Measurements Corporation, founded
in 1939, produces precision radio and
television test instruments.

3 WAYS o

MAKE BETTER COILS —

Which Type DO YOU Need?

Regardless of which PRECISION
BOBBIN you choose, it will be the
lightest, strongest, most efficient base
for your coils. PRECISION BOB-
BINS are made that way.
First, the cores are spirally wound and
heat treated under compression for
greater strength and less weight. Then,
the tube ends are swaged, locking the
vulcanized fibre flanges in place. Finally,
the entire Bobbin is impregnated to form
a seal between the tube and the flange
giving it much better electrical charac-
teristics.

MAKE UP A SAMPLE FOR YOU.
PRECISION BOBBINS

are available in cut;
round, square. rec-
tangular  dielectric
Kraft, Fish Paper,
Cellulose Acetate or
combinations. Write
Today.

Also mfrs. of dielectric paper tubes.

PRECISION PAPER TUBE CO.

2057 W. CHARLESTON ST.,
79 Chapel St.,

CHICAGO 47, ILL.

AL, o Hartford, Conn.
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THE “LEADERSHIP” PLAN

(Continued from page 23)

proportion to the size of his techni-
cal staff. In the former case, the
engineering staffs of the companies
could not be increased because
there were not sufficient engineers.
In the latter case, if the work
processed through the plant was re-
duced in proportion to the size of
the engineering staff, it would not
have produced the materials in suf-
ficient quantities to meet military
needs.

Hazeltine solved this problem in
a particular way. However, the im-
portant lesson to be learned from
this examination was that on an in-
dustry-wide scale the United States
government was completely unpre-
pared for transition from civilian to
military production, occasioned by
incorrect design, development and
planning, and no serious steps had
been taken to educate manufactur-
ers in the type of equipment re-
quired for military use.

Hazeltine developed what has
been termed a unique method of
supplying services, facilities and
equipment to the United States
Government during the war.

Hazeltine was formed as a pub-
licly-held engineering and patent

WA G b

Proportional Unit —Two proportional and
one standard AGASTAT combination.

PROPORTIONAL AGASTAT—Provides time delay pro-
portional 10 any power failure time up to 15 minutes,

Custom built 1o specification.
Complete data on request.

GA AGA AGCA ACA
AIRPORT ~ STMSOMTE ~ Maxime  AGAIOY

LIGHTING REFLECTORS Cquismant

AMERICAN GAS ACCUMULATOR COMPANY
Elizabeth 3, New Jersey

1029 Newark Avenve ¢

IMALL TUBING

holding organization early in 1924.
Its patents include sorne hundreds
of inventions in the radio and elec-
tronics field. Its engineering facili-
ties include several laboratories in
New York, Chicago and Los An-
geles, maintained for the purpose of
creating new electronic inventions
and to assist its licensees in the
home radio receiving set field
(which represent a majority of the
industry) in their current design,
development and production prob-
lems. As a result of these two ac-
tivities together, it has become
thoroughly acquainted with the
management and technical person-
nel of the entire radio industry, as
well as being thoroughly informed
on manufacturing and factory fa-
cilities.

When the National Emergency
occurred, Hazeltine felt that there
were two methods whereby it could
contribute. One was by construct-
ing new plants and facilities, and
the other was to utilize already
existing but unused facilities of the
electronics industry. The latter plan
finally was adopted and made effec-
tive, by Hazeltine serving the Gov-
ernment as a prime contractor,

undertaking to design and develop
electronics equipment, provide com-
plete production drawings, compile
the necessary instruction material,
handle some or all of the material
procurement, but to sub-contract
out to other manufacturers, either
in whole or in part, equipments that
were required in very large quan-
tities. This procedure was followed:

At a conference between Hazel-
tine and the Services the approxi-
mate equipment needs were dis-
cussed and reviewed. Hazeltine then
would receive a Letter of Intent or
other authorization that would per-
mit it to carry forward the neces-
sary preliminary examinations. In
due course, so-called breadboard
models exemplifying the practica-
bility of the equipment would be
completed and a further conference
between Hazeltine and the Services
would be held.

As a result of this conference,
the technical performance of the
equipment could be sufficiently well
specified to establish its characteris-
tics. At this time it would be rea-
sonably well known what quantities
of equipment would be required,
together with flow rates and deliv-
ery dates. On this information it
then was possible to establish the
number and quality of sub-contrac-

For Quality Pictures —
ZETKA
12'%"” 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-
ages are likely to recur.

LETKA TELEVISION TUBES, INC.

131 Getty Ave., Clifton, N. J.
Phone: PAssaic 2-9095

Circulors
on Request

ac.

AGASTAY
Trun Ootay
L3} v
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Standard Signal Generators
Pulse Generators
FM Signal Generators

Square Wave Generators

Standards Are Only As Reliable As The Reputation Of Their Maker

MEASUREMENTS CORPORATION

BOONTON NEW JERSEY

Vacuum Tube Voltmeters
UHF Field Strength Meters
Television and FM Test

Equipment
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tors that would be needed to par-
ticipate in the final manufacture.
The necessary manufacturers were
contacted by both the procuring
Services and Hazeltine and, if found
satisfactory, were designated as
Hazeltine subcontractors.

At this point, engineers, drafts-
men and tool designers were as-
signed by each sub-contractor to
report to the Hazeltine plant. This
skilled personnel then worked in
close harmony with the Hazeltine
engineering and designing staff to
complete work on so-called type
test models of the equipment. This
provided additional skilled man
power, permitted education of engi-
neers from each sub-contractor’s
plant, and permitted designers to
lay out the equipment in a manner
most easily produced by the con-
tractors selected.

Moreover, the practice insured
that similar types of equipment pro-
duced by several manufacturers
were identical and their parts inter-
changeable. Prior to the completion
of type test models, plans for pro-
duction of the equipment were be-
ing carried forward by the staffs of
the various sub-contractors involved
so that by the time type test models
were approved. the sub-contractors
had procured some or all of their

Precision ROD CUTTING

The DI-ACRO Rod Parter further in-
creases the applications of “DIE-LESS
DUPLICATING” as a cost-cutting,
time-saving production technique so
well established by DI-ACRO Preci-
sion Benders, Brakes and Shears.

Do you require precision?—DI-ACRO

Rod Parter holds tolerance to MATERIALS
.001* on duplicated cuts. The ends are Ayl hot and cold
square, and roundness is maintained. rolled rods

Do you wont speed? The Rod Parter
exceeds output of other methods with
equal accuracy. on rods and bars up to
5%, Torrington Roller arings in-
corporated in an exclusive multiple
leverage arrangement provide remark-
able ease of operation.

GET
Shows parts

Copper

Fibre

Pronounced ""DIE-ACK-RO"

| BELed NEIL-IRWIN meo. c0.
sy o™ 348 8th Avenus, LAKE CITY, MINN.
TELE TECH °* May, 1949

TV PROJECTION UNIT

Slight modificotions of the Protelgram optical unit
in projection television receivers can result in pic-
tures 3-ft. high and 4-ft. wide when projected on
canventianal haome mavie screens. Only change
necessary an a standard unit (ane which produces
a 200 sq. in. picture in units with built-in screens)
is a canversian of the pasitioning ond optical
characteristics of the carrector lens. The design
and the operating potentiols of the TV receiver
remain unchanged. Any chassis which drives the
Pratelgram unit in its oresent form will operate
satisfactarily ofter the carrectar lens is instolled.
When the madified receiver is placed 512 ft. away
from a. screen, a 24 by 32-in. picture results,
Moving the receiver to o distance 8 ft. away from
the screen will produce o puc'ure with dimensions
of 3 by 4 ft. Pratelgram units are manufactured by
North American Phullps Co., Inc,, 100 East 42nd S'
New York 17, N.

with the New

DI-ACRO
ROD PARTER

"PARTS OFF" MANY

Stainless steel
Chrome Molybdenum
Srass
Aluminum Bi-metalt
Mony types of plostics
Rubber

'DIE-LESS DUPLICATING' CATALOG!
roduced without dieexpense by DI-ACRO
Benders, Brakes, Shears, Rod Parters, Notchers, Punches.

materials and had readied the plants
for immediate production.

At this time also, the engineers
working with Hazeltine were re-
turned to the respective sub-con-

tractors’ plants, and some of the
Hazeltine engineers were moved to
the sub-contractors’ plants, remain-
ing there throughout the production
as technical advisors, inspectors, etc.

The actual contact between the
procuring Services and the manu-
facturer was only through the me-
dium of Hazeltine. All changes and
change orders were processed
through Hazeltine, thus eliminating
confusion where several companies
were producing the same item. In
this way it was possible to select a
number of companies, depending
upon the flow of equipment re-
quired, and have the combined
striking force of an operation much
larger than that of any single com-
pany, with the flexibility of a rela-
tively small company.

Some equipments required at the
rate of several thousand per week
were produced by several large
companies, while other equipments
required at a much lower rate were
produced by other companies much
smaller in size.

When the needs of the Services
were such as to require quantities
of equipments in excess of the orig-
inal estimate, it was found practi-
cable in many instances to place
these orders directly with the for-

(Please turn to next page)

office library.

Wood

[III.IN'I'ING for a materiah

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

Mail the coupon today for your free copy.

SYNTHANE

to make your product
better?

SYNTHANE
CATALOG
MAY PROVIDE THE ANSWER

. ﬁ----ﬁ. ‘--'
.-.---..-.-..-.-. TIOR
NTHANE CORPOR
it 12 River Road, Oaks, Penna.

Pleose send me o <oPY of the complete

Synthone cotolog.
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MAIL COUPON TODAY

RCA, Commercial Engineering
Section 49AW, Harrison, N. J.

Send me the RCA publications checked
below. Enclosed is $ 1O cover cost
of books for which there is a charge.

I Name.

| Title or Occupation

: Address,
City Zone State.
O Quick-Ref Chort, Miniature Tubes (Fne)

[ HB-3 Tube Handbaook ($1Qin U. S, & ponemom)

eceiving Tubes for AM, FM, and Tolovlslon
Bvoad:asl (1o unn)
di D

dbook ($1.25). (E)

l
|
|
|
| B :C 15 Receiving Tube Manuol (35 cents). (C)
l
: Quick Selndlon Gwdo, Non-Receiving Typos

{Fres).
O Power and Gas Tubes for Radio and lndunry
(10 cents).
| O Phototubes, Cathode-Ray ond Special ‘I’ypos
{10 cents). (H)
8 RCA Preferred Types® List (Free). (1)
| Headliners for Hams (Free), ()

I Also available from your RCA Tube Distributor

TUBE DEPARTMENT
RADIO CORPORATION ol AMERICA
HARRISON. N. J.
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The “lLeadership™ Plan

(Continued from preceding page)

mer sub-contractors as prime con-
tracts, thus releasing Hazeltine to
continue development work on new
or more complex equipment. This
general practice of sub-contracting
differed from that which formerly
had been standard in the following
respects:
1. Provision was made for com-
pletely educating the engineering

staff of each sub-contractor, long
prior to manufacture in the plant.

2. The basic design was set up so
that it reasonably met the manu-
facturing facilities at hand, thus
eliminating innumerable technical
differences between the prime and
sub-contractor, and assuring a
prompt start of the activity.

3. It provided but a single contact
between the producing Services
and the manufacturer, thus sim-
plifying for the Services the ques-
tion of dealing with many manu-
facturers.

4. By processing many equipments
through a single prime contractor
it greatly simplified the spare
parts problem and tended to pro-
vide a degree of standardization
difficult to obtain otherwise.

In World War II the Hazeltine
leader type operation permitted
large numbers of electronic manu-
facturers to make an essential con-
tribution to the war effort in a
minor fraction of the time that
would have been required if each
company had been individually in-
structed in the processes of learning
how to design, develop and manu-
facture military equipment.

It permitted a slow build-up of
the highly skilled personnel re-
quired for this type of work while
the company was contributing im-
portantly to the war effort. This
staff build-up was accomplished
without dislocation to other firms
or industries.

In due course as experience was
acquired and team work and organ-
izations were perfected, such com-
panies themselves would begin to
function as prime contractors and
to assimilate their fair share of the
research, development and pilot
production loads. Thus, through the
intelligent application of current
needs, an industry was educated
while at the same time doing an
outstanding job of research and
production.

Moreover, that form of operation
relieved the Services of the neces-
sity for increasing the size of the
Government groups, which other-
wise would have been necessary to
effect coordination and supervision
of many individual manufacturers.

CONTINUOUSLY VARIABLE

FREQUENCY SOURCE
20 cps to 200,000 cps

JACKSON

Audio Frequency Oscillator

* Accuracy — 1 cycle or 2%
* Minimum Harmonic Distortion
* Resistance Capacity Tuned
* 15 Watt Output

* Less than 1 DB Devigtion

* Excellent Stability

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

$135.00 complete
Full details on request.

Jackson Electrical Instrument Co.
Dayten 1, Ohio

%\\\\“ BETTER ELECTRONIC EQUIPMENT
74 STANDARDIZED

READY-
TO-USE
CABINETS

CHASSIS

Equipment
is preferred by -
Service Men, |
Amoteurs, and L
Monufacturers
because they're
adopfable, easy-
to-assemble, eco-
nomical. Beautifully
designed, ruggedly
constructed by spe- |
cialists. Famous for
quality ond economy,

"METAL

PAR-

PRODUCTS CORPORATION
32-62-49¢h ST, LONG ISLAND CITY 3. N. Y
Export Dept.:

Rocke International
13 East 40 Street, New York
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Classified Section

SEE C.E.C. FOR YOUR NEEDS
MAGNETRONS ‘

Tube Frq. Range Pk. Pwr. Out. Price
2131 2820-2860 mc. 265 KW, $25.00
2J21-A 9345-9405 mc. 50 KW. $25.00
2322 3267-3333 mc. 265 KW $25,00
2326 2992-3019 mc. 275 KW, $25.00
2J27 2965-2992 mc. 275 KW, $25.00
2332 2780-2820 mc. 285 KW, $25.00
2337 $45.00
2J38 Pkg 3249-3263 mc. 5 KW, $35.00
2J39 Pkg 3267-3333 mc. 87 KW. $35.00
2J40 9305-9325 mc. 10 KW. $65.00
2J49 9000-9160 mc. 58 KW, $85.00
2J33 Fkg 9345-3405 mc. 50 KW, §35.00

J61 3000-3100 mc. 35 KW, $65.60
2J62 2914-3010 mc. 35 KW, $65.00
3331 24,000 mc. 50 KW, £55.00
5J30 $39.50
T14AY, A $20.00
718DY $25.00
7208Y 2800 mc. 1000 KW, $50.00
720CY $50.00
725-A 9345-9405 me. 50 KW, $25.00
730-A 9345-9405 mc. 50 KW, $25.00
728-AY, BY ( Y, DY, EY, FY, GY @ $50,00
700-A, B, C @ $50.00
706-AY, BY. DY EY, FY, GY $50.00
Klystrons: 123A ‘B $12.50: 707TB W /'Cav 1ty $20.00

417A $20.00 2 K41 $65.00
MAGNETRON MAGNETS

Gauss Pole Diam, S}mclng Price
4850 2in. 53 in $12.50
2500 15g in. 111 16 in. $12.50
1500 15g in, 113 in. $12.50
1300 15g In, 15 16 in. $12.50

TUNABLE PKGD. “CW’ MAGNETRONS
QK 61 2975-3200 mc. QK 62 3150-3375 mec.
QK 60 2800-3025 mc. QK 59 2675-2900 mc.
New Guaranteed .................... Each $65.00
COAXIAL CABLE CONNECTORS
83-22R (UG103U 50¢ 83-22P (UG102U) 30¢

83-1R (50239) 35¢ 83-1SP (PL259) 35¢
83-1HP (cover) 15¢ 83-1AP (M359) 35¢
UG29/U $1.05 UG21/U 85¢
UGse'U 95¢ UG287'U 75¢

UNIVERSAL OUTPUT TRANSFORMERS

Amer, Sileor, Pri; 20,000/16,000/5,000/4.000
ohms, inflec; 500/15/1 5/5/3.75/1.25 ohms
30db flat to 17,000 ¢ 9

Write for Flyer o( Other Merchandise

COMMUNICATIONS EQUIPMENT CO.

131 I.|ber1'v St., New York City 7, N. Y.
Dept. T5 Digby 9-4124

Send resume to:

The continued expansion of the

NATIONAL UNION RESEARCH DIVISION

has created many fine positions for men interested in

VACUUM TUBE RESEARCH

Our laboratories are devoted entirely to research and develop-
ment work on vacuum tubes. These include cathode ray, micro-
wave, receiving, radial beam, subminiature, and various special
tube types. We are in a position to offer an interesting job, a
stable future, and ideal working conditions to men who are
qualified. Men with vacuum tube or similar experience and with
degrees in Physics or Engineering are needed at the present
time. Recent graduates without experience but with degrees in
Physics or Electrical Engineering, as well as tube or circuit tech-
nicians, are invited to apply.

Before you decide on your future connection, be sure to look
into the opportunities National Union has to offer.

Divisional Personnel Manager
National Union Research Division
350 Scotland Road

Orange, New Jersey

ELECTRONIC

ONTROL

HANDBOOK
By Ralph R. Batcher and William E. Moulic

Here are all the essential data necessary to deter-
mine the worth of an electronic control device; a de-
pendable guide toward your taking advantage of
the cost-cutting, production-speeding, quality-con-
trol possibilities of electronic devices. Gives you
facts to intelligently balance the advantages of elec-
tronics against mechanical and other methods of
control. Easily understood without advanced knowl-
edge of electronics. Section 1, Basic Elements of
Control; Section Il, Conversion Elements; Section I,
Electronic Modification Circuits; Section 1V, Activation
Elements; Section V, Control Applications.

350 Pages . Hundreds of 1llustrations . $4.50

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

Caldwell-Clements, Inc.
480 Lexington Ave., New York, N. Y.
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Electronic Engineering Handbook

ALL
That the Name
IMPLIES

A handbook—a helping handbook
you will want at your fingertips on
those frequent occasions when the
right answer can save you hours
of effort.

for radio-electronic specialists this Caldwell.
Clements book provides a convenient, authentic
source of formulas and principles, as well as the
latest in electronic applications. Free from in-
volved mathematical explanations. Section |
covers Vacuum Tube Fundamentals; Section I,
Electronic Circuit Fundomentals; Section tl1, Elec-
tronic Applications; Section IV, Vacvum Tube
Data.

456 Pages °* 560 lllustrations «  $4.50
Bound in limp leatherette, opens conveniently flat. 6 x 9 in.

CALDWELL-CLEMENTS, INC.

480-D Lexington Ave. 1! Inc:  New York 17,N.Y
{Publishers 1o the elecronic """ _indvstries since 1925 ]

Send book. If not satisfied, will return within five

Once You
Get This
Book in
Your Hands

You'll Alwoys

Have It days. Otherwise wiil remit payment.
at Your [ ELECTRONIC ENGINEERING HANDBOOK $4.50
Fingertips Nome

Address

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



STABILIZED CRYSTALS
TO MEET EVERY NEED

Whatever your crystal needs,
James Knights Co. is equipped
to satisfy them quickly and eco-
nomically.

To effect greater savings for you
on short runs, a special produc-
tion system has been established.

We are also equipped to quickly
build “Stabilized” crystals to your
exact specifications. In addition,
James Knights Co. fabricates a
complete line of “Stabilized” crys-
tals to meet every ordinary need
—precision built by the most mod-
ern methods and equipment.

For quality—speed—economy,
contact the James Knights Co.
You’ll be glad you did!

New James Knights Catalog
On Request

A university physicist wanted a 2" super-
sonic X-cut crystal. The James Knights
Company made it promptly and has since
delivered many other special crystals for
the same university.

ke

Waveforms

Edited by Britton Chance, F. C. Williams, Vernon
Hughes, E. F. MacNichol and David Sayre
Vol. 19 of the MIT Radiation Lab Series, pub.
lished 1949 by McGraw-Hill Book Co., New
York, N. Y. 859 pages, price $10.00

This volume describes the generation
and use of precisely controlled voltages
ana currents as to time and amplitude.
New methods of wave shaping by
linear circuit elements and negative
feedback amplifiers and the properties
of vacuum tubes as nonlinear circuit
elements are included and various
types of multivibrators, blocking oscil-
lators, and other basic circuits are dis-
cussed with special emphasis upon
wave shape and stability. Other chap-
ters are on linear and nonlinear circuit
elements in modulation, demodulation.

Microwave Antenna Theory and
Design

Edited by Samuel Silver (Univ. of Calit.). Vol.
12 of the Radiation Laboratory (MIT) series
— Published by McGraw Hill Book Co. for
the Natl. Defense Research Comm. 623 pages,
(6 X 9), price $8.00.

A comprehensive survey of theory
and design techniques of microwave
antennas and a full discussion of
antenna measurement methods are
presented. This starts with a survey
of electromagnetic and optical theory,
followed by chapters discussing vari-
ous types of antenna feeds and the
complete antenna systems used for
producing all principal types of micro-
wave beams. The aberrations and
special features of microwave optical
systems are discussed in relation to
rapid scan antennas.

WARE NAMED DIVISION HEAD

Paul Ware has been named head of the
Electronic Parts Division of Allen B. DuMont
Laboratories, Inc., Clifton, N. ]J. He is shown
with the DuMont Inputuner, a device that
incorporates a method of inductance tuning
which he developed while associated with
P. R. Mallory & Co., Indianapolis, Ind.

[

E THORDARSON

“a4" é
Replacement Line —

Better Quality Transformers
At Standard Replacement Prices

Everyone appreciates quality! It means satis-
fied customers—profitable repeat business.
THORDARSON'S new ‘24" line of re-
placement power and output transformers
meets—or exceeds—RMA standards. These
high quality replacement transformers are
exact replacements for all popular transform-
ers used in the industry . . . yet thev cost
you no more than ‘“‘run-of-the-mill"" re-
placements!

Enjoy the best—it costs no more!

‘‘24"* Output Replacements

Specific duty transformers available in four
models, 2,000 to 25,000 pri. imp. with 5 watts
output.

Two models universal output replacements,
four or eight watts output. pri. imp. 4.000
to 14,000, sec. imp. .1 to 29 ohms.

New Universal Line To V. C.
With 70 v. Output Taps
10 watts with secondary taps from !4 to
wa

ATTENTION SOUND SPECIALISTS:
Wwrite for your Free Copy of the “THOR-
DARSON REPLACEMENT AND TRANS-
FORMER GUIDE FOR PRESENT-DAY

10

AMPLIFIERS. TUNERS AND COMMUNICA-
TIONS RECEIVERS''.

MJrs. of Quality Electrical Equipment Since 1895
500 West Huron Street. Chicago 10, Ilinois

oremost technical journal of radio,

television and tele-communications.
. . . Greatest number of television and

tele-communications editorial

pages.
.« . Authoritative treatment of cur-
rent engineering trends, problems and
developments. . . . Largest engineer-
audience in design, manufacture,
operation and maintenance of tele-
vision and tele-communications (15,504

total circulation monthly C.C.A.).

CALDWELL-CLEMENTS, INC.

480 LEXINGTON AVENUE
NEW YORK 17, N. Y.
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AMPERITE

Studio Microphones
at P.A. Prices

Ideal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“The ultimote in micro-
phone quolity,” soys
Evon Rushing, sound
engineer of the Hotel
New Yorker.

o Shaut right into the
new Amperite Micro-
phone—or stand 2 feet
owoy —reproduction is
always perfect.

e Not offected by
ony climotic conditions.
s Guoronteed to with-
stand severe “knacking
areund.”

RBLG—200 ohms
RBHG—Hi-imp.
List $42.00

“Kantak” Mikes
Model SKH, ist $12.00
AModel KKH, list $18.00

|ntroductory Ofter,
d folder

age illustrote

S ecid' Write
gffel': and 4-

%MPERITE @r_npa_ny_lnc.

for Speciol
p

561 BROADWAY « NEW YORK 12. N. Y
Conodo: Atlas Radio Corp., Ltd., 560 King St. W., Toronta

Biggest stock of Rodio Ports & Equip-
ment in New York — speedy and
courteous attention to your orders —
olert salesmen who tolk your
language.

Highest quality, sensibly priced
sound equipment for oll require-
ments. Ask for our big free
Sound Catalog!

HAM GEAR

Rodioc omateurs’ head-
quarters for all well-
known lines of ham
equipment.

Television components,
fest equipment, tubes,
ontennas, accessories.

Phone, wire,
write, drop
inl Terminol
hos itl

Phone: WOrth 4-3311  Coble: TERMRADIO
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While every precaution is taken to insure accuracy. we
cannot guarantee against the possibility of an oc-
casional change of omission in the preparation of
this index.
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GERMANIUM
DIODES

EASILY INSTALLED, General Electric Diodes
are space-saving . . . provide outstand-
ing advantages over other rectifiers in many
applications.

These advantages can be quickly trans-
lated into dollars saved in production and
improved equipment operation. The features
listed below are only a few of the reasons
for the rapid increase in the use of G-E
Germanium Diodes.

® Welded Contact — The welding of
the platinum whisker to the germa-
nium pellet improves electrical sta-
bility. Neither mechanical shock nor
vibration affect it. Operation may be
conducted at higher than ordinary
temperatures since no filler, such as
wax, is required to hold the point
in place.

@ Plastic Shell-More economical than
previous metal type and yet it retains
mechanical ruggedness.
Use of plastic gives a lower lead-to-
lead_capacuance. permitting its use
in circuits of very high frequency.

® Small Size—Requires no more space
in circuit than an ordinary 4 watt
resistor,

@® No Heater Connections—Eliminates

hum sometimes associated with vac-
uum type rectifiers.

@® Easy Installation — Insulated shell
and only two leads to connect.

® Quick Recovery—Returns to normal
quickly after sudden applications of
excessive voltage when not accom-
panied by excessive current, provid-
ing the source of high voltage is
removed at once.

® Low Shunt Capacitance

Five types of G-E Germanium Diodes are
available to meet practically all require-
ments. For complete information write:
General Electric Company, Electronics Park,
Syracuse, New York.
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TRANSMITTINW

SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY

We have literally hundreds of thousands of these top quality standard type
transmitting mica condensers in stock for immediate delivery at a fraction of
their original cost. Every condenser is brand new and carries the name of a
fine nationally known manufacturer.

Be sure to visit our tremendous show
rooms at 320 N. LaSalle St. Thousands
of electronic components conveniently dis-
played.

Despite the unusually low prices, these mica condensers, like all Wells Com-
ponents, are fully guaranteed. Be sure to order sufficient quantities for your
requirements.

Cap. Wrkg. Mfr. Price Cap. Wrkg. Mfr, Price Cap. Wrkg. Mfr. Price
Mfd. Volts Leg. Each Mid. Volts Leg. Each Mfd. Volts Leg. Each
STYLE "AA” CONDENSERS .354 20588 2,8 1.60 .02175 15800 ; ;;

.02 3000 2 $4.50 | - 4 3 160 | .0 2
.033 1500 3,7 1.60 | .02 1200 7 .45
4L L) by 330 | 055 1000 37 170 | 022 1200 7 a5
STYLE ”A’” CONDENSERS .tl)s i% 8 1.;0 .ggs ggg 2 gg

25mmfd 10000 8 $1.65 | - 8 175 | . .
STYLE “C” CONDENSERS -03 1200 2,8 -0
STYLE "B CONDENSERS 000005 2500 > a0 | 933 600 7 .35
00 2000 2 070 | $0 .033 1200 8 50
-00003 0 $0. .00005 600 7,8 30 | ‘o4 600 7.8 35
.000047 3000 1 .80 | .oc001 600 2.7 25 | ‘073 250 g 30

.00005 3000 2,9 .75 | o001 1200 7 35 | !

.00007 1140 6 .70 .0001 2500 4,7, 8 .40 STYLE ’D’’ CONDENSERS

.00009 3000 2,7,9 75 | .0002 600 2.7,9 25 | .00004 600 7 $0.20
.000091 3000 7 .80 | .0002 2500 7 40 | .00005 1200 1,7,9 .25
.0001 3000 2,7,9 80 | .00024 2500 7.8 as | .00005 2500 2,8,9 .30
000107 3500 1 .85 | .00025 2500 2 45 | .0001 600 9 .20
00011 3000 8 .95 | .0003 2500 7 45 | .0001 1200 7,8 .25
00137 3000 2 .95 | .00039 2500 7 50 | .00015 2500 2,6 35
00175 1500 8 1.00 | .0004 2500 2,7,9 45 | .00024 2500 6 35
0002 1430 6 1.00 | 0005 600 1,7 35 | .00025 1200 6,8 .25
0002 3000 7,8 1.00 | 0005 1200 2,7 a0 | .00025 2500 6,8 .35
0002 5000 1,8 1.05 { 0005 2500 1,2 a5 | .0005 1200 7 .30
00025 5000 7 1.10 | [o01 1200 2,7,8 40 | .00051 2 1 .35
0004 3000 2,7 .95 | .o01 2500 6,7 s5 | .0007 600 2 .25
0004 5000 2,7,8 1.10 | .001 3750 7 g5 | .00l 600 2,8 .25
0004 6000 1 1.55 | .0011 600 2 35 | .001 1200 6,8,9 .35
0005 2000 7 .95 | .002 6! 7 35 | .00l 2500 6.8 .40
0005 3000 3 1.00 | 002 1200 2 45 | .0011 2500 8 .40
00051 3000 7 1.00 | .002 2500 1,2,8 s5 | .002 600 1,2,9 .25
00055 3000 7 1.10 | .002 3500 8 80 | .002 1000 8 .30
0006 2500 7 1.05 | .0022 2500 7 60 | .002 1200 67,8 .35
06 5000 8 1.15 | .003 600 8 40 | .002 1250 1 .35
000625 3000 7 1.05 | .0035 2500 7,9 60 | .00z 2500 8 .40
7 0 7 1.05 | .0039 2500 2 60 | .0022 1200 8,7 .30
- .00075 2500 2 1.05 | .004 2500 2.7 60 | .0022 2500 8 0
STYLE "B .00075 5000 8,9 1.15 | .0045 600 8 40 | .0025 600 2 .25
.0008 3000 7 1.00 | 0046 500 9 45 | .0025 1200 1 .30
.0008 2,8 115 | .0047 2500 8 65 | .0027 600 1 .25
.001 4500 2,9 1.25 | .005 600 2 .35 { .003 600 2 .25
001 5000 7,8 1.30 | .005 1200 7,8 .45 | .003 1200 6,7,8 .30
0011 5000 2,7 1.35 | .005 2500 7,8 .60 | .0033 1200 6 .30
00125 2000 7 1.10 | .0051 1200 7 .45 | .004 1100 8 .35
0014 5000 2 1.35 | .0051 2500 7,8 65 | .004 1200 7,8 .35
0015 3000 7 1.10 | .0056 2500 8 .65 | .004 2500 9 .45
0024 3000 8 115 | .006 600 7,9 .40 | .0044 600 8 .25
.0025 2000 1.2.7 1.10 | .006 2500 7 65 | .0047 2500 6,8 .40
wen .00275 2000 1,7 1.10 | 0068 1200 7 60 | .005 600 2,6,7 .25
STYLE "C .003 2000 7 1.20 | .007 600 8 35 | .006 600 1,2 .25
004 3000 2,8 1.50 | .0075 1200 2 55 | .01 600 2,7,8 .30
005 2000 2 1.40 | .009 600 9 s0 | .01 1200 6,7, 8 .40
005 5000 6,8 1.70 | .01 600 2,7,8 a0 | .01 1250 1,6,9 .40
006 2500 7 1.30 | .01 1200 3,7.8 a5 | .01 2500 2,8 .50
006 3500 8 1.45 | .01 2500 7,8 60 | .02 600 2,6,8 .25
0068 3 8 140 | .0115 600 8 .40 | .022 600 7 .25
@\ 008 3000 7,8 145 | .013 1200 3 .55 | .025 1200 7 .35
(@ 01 2000 1,2,3 1.55 | .015 1200 7 .55 | .027 600 7 .25
01 1000 7 1.35 | .015 2000 8 .60 | .03 €00 2,8 .25
02 600 7 1.30 | .015 2500 7,8 .60 | .05 600 7 .30

Monufacturers’ Legend
1 — Aerovox; 2 — Cornell Dubilier; 3 — Faradon; 4 — General Electric; 5 — lllinois; 6 — Mica-Mold; 7 — Sangamo;
STYLE "D" 8 — Solar; 9 — Sprague

This is only a partiol listing, Write or wire for information on types not shown and for receiving set micos
and silver micas,

We advise distributors to order immediately from Monvufacturers and Distributors: Write for
this od, Our standard jobber arrangement opplies. aur plete Mico Cand: Listing
No. 103A,

SALES, INC. 320 N. LA SALLE ST., DEPT. T, CHICAGO 10, ILL.
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If you manufacture

you’ll want this NEW bulletin
on glass bushings

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

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

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

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

Electronic Equipment...

BPALED
JOINT

n
GLASS TO f u ‘d b“
SIE AT

METAL SEALS

covee 1 1)
\_ﬁ l 1}.
SOLDERED JOINT !
o= be boar
rinp o1 amres B
Poit
|

COPPER
EVER DUR conductors

u

Glass bushings are currently avail-
able to meet dry, 60-cycle, flashover
values of from 10 to 50 kv, and in
current ratings of 25 and 50 amperes
(large sizes up to 800 amperes).
They may be single or multi-con-
ductor and can be provided with a
top flange to permit mounting tube
sockets directly on the bushings.
Diameters range from 1% to 3%
inches and weight from 2V2 oz. to
4 lb.
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o « « the economy -cXthoriated-tungsten filaments
and improved cooling in high-power tubes

Here is unparalleled tube value. ..

Five new RCA tubes, ranging in power
input from 1.5- to 150-kw, and success-
fully utilizing economical thoriated-
tungsten filaments which offer marked
savings in filament power and the
cost of associated power equipment.

Five tubes with proved features of
previous similartypes. Two—the 5762
and 5786—have efficient newly de-
signed radiators that permit the use
of less expensive blowers.

Five tubes with improved internal
constructions that contribute to their
more efficient operation and longer
service life.

These five new RCA tube types are
“musts” for designers of broadcast,
communications and industrial elec-
tronic equipment where design and
operating economies alike are im-
portant considerations.

Forced-air-cooled assemblies and

water-jacket assemblies are available
for most RCA power tubes.

RCA Application Engineers are
ready to consult with you on the ap-
plication of these improved tubes and
accessories to your specific designs.
For complete technical information
covering the types in which you are
interested, write RCA, Commercial
Engineering, Section S7ER, Harri-
son, New Jersey.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HARRISON. N. J.





