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When we say Radio Noise-Proofed—we mean Radio
Noise-Proofed. It's no trick at all to build a filter
with high attenuation at 150 ke or 100 mc . . . but
to build one which filters at 150 k¢ and 100 mc—as
well as all points in between—is a horse of a differ-
ent color. We know because we've done it. It is
only one of hundreds of swailable types of C-D
Quietones designed for all standard requirements.

e
— \

m:m
C-D neg. U8 Pat, OF

Among these stock types there may be one which
will bring the interference level of your product
down to the level of a rabbit's bark. If not, we
invite you to make full use of our Radio noise-
proofing laborarory and our engineers for the de-
velopment of a unit designed for your specific needs.

Your inquiries are cordially invited. Address:
Corneil-Dubilier Electric Corporation, Dept J-11,
South Plainfield, N. J. Other large plants in New
Bedford, Worcester and Brookline,

Mass., and Providence, R. L

\\_ Make Your Product More Saleable

With C-D Quietone Radio Noise
Filters and Spark Suppressors

MICA » DYKANOL e PAPER @ ELECTROLYTIC
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Formerly ELECTRONIC INDUSTRIES
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RADIO PRODUCTION;

NOVEMBER, 1948

Civilian Radio, Civilian TV, and Military Radio-Radar Equipment.

From left to rightb, this cover chart shows (1) ithe pre-war scale of home-radie production, (2) the tre-
mendous rise of military radio production during the war years—wlth erasure of civilisn radio, (3) the sud-
den cutback of military radio after V-<J Day, with resumption of civilian radlo, (4) the rising volume of
television output, with eventual contraction of radio, and (5) the recent and future increases in military
and defense radio-radar production. In this frent-cover chart, civilian radio and TV are priced at retail
levels. A corresponding graph on page 53 of this issue, shows the radio industry’s output as Jivided between
eivilian radio, civilian TV, and military radio, but scaled at menufscturers' selling prices,—that is, direct

1940-1950—~How Total Qutput for Decade Is Divided between

o

gross income to manufacturers.

TO PUT U.S. RADIO FACTORIES ON 25% MILITARY PRODUCTION BASIS

RMA. plan for prime contractors and subcontractors aims to
enlist all manufacturers of radio devices and components

TV IN UHF (475-890 MC) . ... it ittt vsaan i

Nineteen additional black-white six-tnc¢ channels proposed
with upper 300 mc reserved for color, due in a few years

MOBILE FM EQUIPMENT DESIGN FOR RAILROADS. ........... ... .........

Efficient two-way radio engineering requires long main-
tenance, interchangeable parts, flexibility of equipment

500-WATT TV TRANSMITTER . ... ... ...ttt e i it e

Design for areas where low power is sufficient; may be
installed “off limits” with a 12X directional antenna

TELEVISION ENGINEERING & MANUFACTURING AT PHILCO

An Industry Survey of Research, Design and Production Methods
Designing and Engineering the TV Chassis
Television Research
Sub-Base Manufacturing Operations
Coil & Transformer Manufacturing
Unusual Test Eqguipment
Cabinet Design & Engineering
TV-Cabinet Manufactaring Methods
Tube Production at Lansdale, Pa.
Quality Control

M. L. Gaskill

Television-Receiver Production . ...... ... .. ... . . . . it 83
Management & Orgamization . ... oot et e e e e e 88
Purchasing Practices . ... ... .. .. ... 91
Auxiliary Engineering Services - .............. .. ... e 92
Receiver Cost Estimating ... ...... ...t 94,
DEPARTMENTS:
Tele-Tips . .....c.0uv.v.u. . - 8 New Products .............. 101-113
Editorial Comments ,......... . 51 Personnel . ............... ... 120
Washington News Letter ....... 96 Bulletins .................... 128
Tele-Tech’s Newscast ...... 98, 122-124 Books ...... . ... ... ... ... .. 130

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editorial and
Executive Offices 480 Lexingfon Avenue, New York 17, N. Y., Tel Plaza 3-1340

Publishers also of RADIO & TELEVISION RETAILING
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EPRODUCTION QUALITY? The Western Electric
1304 Set combines the 109 Type Reproducer
Group with its extremely low intermodulation dis-
tortion and a unique new driving mechanism (shown
in Fig. 1) that cuts flutter to a value lower than many
standard recording equipments.

Even the small amount of flutter originating in the
mechanism’s simple gearing is damped in the novel
filter of Fig. 2. Result: a flutter level, including wouw,
of less than 1/10 of 1% at both 78 and 33-1/3 rpm.

The platter has been isolated from the sources of
rumble by means of the drive isolation coupling (Fig.
4), the fabric belt, and by mounting the entire drive
mechanism on rubber vibration mounts (Fig, 3}. The
large drive pulieys, the use of large belt wrap around,

FIG. 1

 The 1304 is TOPS!

and an adjustable spring loaded idler pulley prevent
belt slippage problems.

OPERATING CONVENIENCE? Speed change-over at
the throw of aswitch. Accelerationto33-1/3rpmin /9
revolution—t0 78 rpm in less than 1/2 revolution. Rapid
slowdown — no overdrive — convenient flange on
platter for quick stopping.

And playing time variation is less than * 2 seconds
in 15 minutes!

Scientific placement of elements facilitates operation.
An annular groove in the platter makes it easy to grasp
edge of 10- or 12-inch records. 706A Guard provides
automatic arm rest, keeps stylus from dropping on
panel, catching in turntable felt, or striking edge of
revolving platrter,

d
FIG. 2

A single helical ring gear {a), is permanently meshed with two
pinion gears (b), each driven by an overriding clutch {c). Revers-
ing direction of motor rotation disengages one overriding clutch,
engages the other 1o change platter speed. Permanently meshed
gears eliminate possibility of flutter caused by wear of engaging
and disengaging.

The entire mechanism, including motor, floats separately from
frame and platter shaft on three large rubber mountings (f).
Motor, in turn, is isolated from the gear system by smaller rubber
mountings (g) and the use of belt drive.

As shown in cut-away view, a coupling {e) allows each pinion and
associated shaft to move a short distance along its axis. The
bottom of each pinion shaft projects into an oil-filled chamber (d)
for damping axial motion. Because of the helical gearing and the
high inertia of the turntable platter. irregularities in the drive
tending to cause flutter are taken up and damped in axial motion
of the driving pinion.

FIG. 4

Drive isolation coupling ), provides the only connection between
driving gear (i), platter shaft {j) and platter support (k), completing
the separation of drive mechanism from platter. This coupling—
very rigid in rotational plane, highly flexible in all others—transmits
the driving motion, but isolates the rumble-causing motion. Platter
and support ride on a hardened single ball thrust bearing (m),

TELE-TECH ¢ November, 1948
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THE WESTERN ELECTRIC 1304 Type Repro- ments. {t is available in a variety of cabinet
ducer Set is a single compact unit, readily arrangements to permit the greatest possible
adaptable to a wide range of installation require- flexibility in installation.

FIG. 5 FIG. 6
The 1304 Reproducer Set. includes a floor type cabinet with or with- mounting standard amplifying equipment (Fig. 6). In either case,
out a removable door. The 701A Shelf is available which provides additional space for equipment is available at the rear of the
record storage space (Fig. 5), or Lhe cabinet may be arranged for cabinet.

FIG. 7

M you want the superb reproduction and the operating conventence
of the 1304—but prefer to use an existing table or a specially built
cabinet — just specify the 304 Type Reproducer Panel. This is a
complete panei unit, all ready to install, with exactly the same
drive mechanism used in the 1304, The 109 Group with 706A Guard,
on-off and speed-change switches and platter are ail included.

FIG. 8
You can also use the drive mechanism of the 1304 with your own
reproducer group. The 305A Panel is drilled to take the 109 Type
Group, and is furnished with 706A Guard, equalizer knob and the
required hardware for mounting the 109 Type Group. The 3058
Panel can be drilled in the field to mount reproducer groups other

than the 109.{706A Guard and equalizer knob not included.)

For complete information on the 1304 Reproducer or Reproducer
Group — or on the 304, 305A or 305B Panels — call your nearest
Graybar Broadcast Representative. Or write Graybar Electric Com-
pany, 420 Lexington Avenue, New York 17, N. Y.

DISTRIBUTORS: IN THE U.S.A.— Graybar
Electric Company. IN CANADA AND NEW-
FOUNDLAND — Northern Electric Co., Lid.

TELE-TECH ¢ November, 1948
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PROFESSIONAL

SERVICES

WELDON & CARR

Consulting Radie Engineers
Washington, D. C.
1605 Connecticut Ave. Ml 4151
Dalias, Texas

1728 Wood 51, Riverside 3611

M¢NARY & WRATHALL
RADIO ENGINEERS

206 Natl. Press Bldg‘. Resetar Hotel
Washington 4, D. C,  Watsenville, Calif.

AMY, ACEVES & KING, INC,

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

LOngacra 5-6622
11 West 42nd Street, New York 18, M. Y.

WILLIAM L. FOSS, Inc.

Formerly Colton & Foss, Inc.
927 15th St., N.W. REpublic 3883

WASHINGTON, D. C.

A. D. RING & CO.

26 Years’ Experfence in Radio
Engingering
MUNSEY BLDG. REPUBLIC 2347
WASHINGTON 4, D. €.

There Is no substitute for experience

GLENN D. GILLETT

AND ASSOCIATES

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

A. F. SMUCKLER & CO., INC.

Electronic Engineers
Flectronic Product Manufacturing
Contractors to Unlted States Government

338-346 Fast 23rd St. New York 10, N. Y,
GR amercy 5-8151

GEORGE PP, ADAIR

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

FRANK H. McINTOSH

718 14th St., N.W.—Metropoliton 4477
WASHINGTON, D. C.

KEAR & KENNEDY

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

Commercial Radio Equip Co.
Evereftt [. Dillard, Gen. Mgr.

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

KANSAS CITY, MO.

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

RUSSELL P. MAY

1422 F Sh, N. W, Kellogg Bldg.

Washington, D, C. REpublic 3984

ALBERT F. MURRAY

Comneulting Television Pagineer
All Phases of Television Planning.
Pateatadvice in the Electronic Field.

4707 Windem Place, N. W,

Washingten 16, D, C.
Telephane: ORdway 4841

SERVICE

Exact Medsurements - of any time

RCA COMMUNIGATIONS, INC.
64 Broad Street, New York 4, N. Y.
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E LECTRICAL
TESTING LABORATORIES INC

Specializing in technical services to those
intent wpon GOOD QUALITY

1 East End Avenuie af 79 th St. NewYork 21-N-Y:

www americanradiohistorv com
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Formerly ELECTRONIC INDUSTRIES

0. H. CAIDWEIL M. CLEMENTS

Editorial Director Publisher

STANLEY GERSTIN RALPH R. BATCHER
Assisfont Publisher Consulting Editor

BERNARD F. OSBAHR
Associote Editor

H. D. WULFORST
Assistant Editor

ROBERT HERTZBERG CHARLES DREYER
Contribuling Editor Art Director

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

GIRCULATION
B. V. SPINETTA, Circulation Director

M. GROENING, A, DelUISE
Subscriptions, List Compilation

BUSINESS DEPARTMENT

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

R. Y. FITZPATRICK, Western Manager
201 N. Wells St.,, Chicago 6, Il

Telephone RAndalph 6-9225
S. M. GASKINS, District Manager

VICTOR N. RAISER, New England Manager
480 Lexington Ave,, New York i7, N. Y.

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

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

W. W. SWIGERT, Credit Monager

W. KENNETH REYNOLDS
M. SCHNEIDER

M. TEMMEL

Tele-Tech™, November 1948, Vol. 7, No. 11.
Regular price per copy 25 cents. Pub-
lished Monthly by Caldwell-Clements, inc.,
Publication Office Orange, Conn., Ediorial,
Advertising and Executive Offices 480 Lex-
ington Ave., New York 17, N. Y. Direct all
subscription inquiries to Orange, Cenn,,
ar to 480 Lexington Avenuve, New
York 17, N, Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Subscription
ratest United States and posessions, $3.00
for two years. Canada (Canadian Funds
Accepted) $4.00 for two years. Pan Ameri-
can Countries $5.00 for two years. All ather
countries $7.50 for twoe years. Entered as
second class matter June 9, 1947, at the
Post Office at Orange, Conn., under the
ad of March 3, 1879. Copyright by
Caldweli-Clements, [nc., 1948, Printed in
U.S.A. *Reg. U.S. Pat. OF.

TELE-TECH + Navember. 1948
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Defenctely in the Picture
AU I//é’/
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Tubular Ceramicons
115,000 MME

-

Feed-Thru Ceramicons

x 3—1,000 MMF |
f ®
Plate Ceramicon :
.005 and .01 mfd. )
L

Stond-Off Ceramicons
1-=2,500 MMF

Button Mico Condensers
15—6,000 MMF

15 KV—.0005 mfd.
Filter Condenser

g :
Custom Injection Molded
Coil and Transformer Forms

/)
ERIE RESISTOR

Cinch-Erie Plexicon Tube
Socket with 1,000 MMFE
built in by-poss condensers

Tubvlar Trimmer
.5—5.,0 and 1—8 MMF

THE special problems inherent in tele-
vision receivers have been given careful atten-

filtering circuits. Rated at 18 KV and havinga
capacity of 0005 mid. these units are unusu-

tion by Erie Resistor engineers in designing
condensers for these applications.

The components illustrated above have been
correctly designed for efficient operation at
high frequencies. The condensers have low
series inductance and incorporate specially
designed terminals and mounting arrange-
ments. Of special interest is the high voltage
Erie Double Cup condenser for power supply

’

*'Ceramicon’

TELE-TECH ¢ November, 1948

ally compact and economical. Plastic coil and
transformer forms are custom injection molded
to customer's specifications.

We will be glad to send you technical data
and samples on any of the condensers shown
above. QOur engineers are at your service to
develop special ceramic or mica condensers
for television applications.

is a registered trade name and refers fo ceramic dieleciric condensers manufactured by Erie Resistor Corp,

ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND ... TORONTO, CANADA

www americanradiohistorv com


www.americanradiohistory.com

The 5555 has three sections: (1) Image, (2] Scaaning, (31
Multiplier. The imoge section contoins a semi-tronsporent pho-
tocathede on the inside of the face plate, ond on this the scene
televised is focused by an optical lens system. This causes the
photocothode fo emit o stream of electrons from eoch illumi-
nated area (propartional to the light striking the aoreal, and
these are focused on one side of the "‘target'’ where they pro-
duce a charge pottern. The opposite sido of the target is
scanned by o low-velocity electron boam frem an eélectron gun
in the scanning section. Eloetrons from the qun are turned back
at the target formirg o return beam which hos boon amplitude
moduloted by depesition of the clectrens ot the target, in
occard with the charge pattern whose mere positive areos
correspond to highlights of the felevised scond. In the mulhi-
plier section, the return beom s directed to a 5-stage omplifier
fusing secondary emission to amplify electron beom signals),
and here the modulated beam s amplified ot least 300 Himes—
to drive the first stoge of the video amplifier.

poie

B

Yaa A
= 0 a ek e o

95% e

NICHROME

METAL PARTS

* Nichrome b= snannlaet o only lp)-

Driver-Harres Co pany

HARRISON, NEW JERSEY

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle
Manufactured and sold in Canada by
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

"T.M. Reg. U. 5. Por. Off.
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T PAYS TO LOOK AT COST PER PART
NOT PRICE PER POUND!

HERE'S certainly nothing complicated-looking about
Tthe small stamped channel section of .042” gauge
copper shown in the accompanying illustration. And thart's
what makes this story all the more interesting.

It is told by Mr. T. J. Newman, Manager of the Meter
Devices Company, Canton, Ohio.

“Even a relatively simple application can cause trouble,”
says Mr. Newman, “a lot of trouble—if you are not using
exactly the right metal for the particular job.

“In our case the problem centered around this small
stamped channel, originally made of electrolytic copper
with a Rockwell B 35/45. The part is bolted to a porcelain
base and mounted on the test panel in a standard electric
meter box. Used on the service box for test purposes, it
allows the connection of a small feed-in wire off the main
lines to supply the potential coils in the meter.

“Sounds simple enough. Yet complicated trouble came
quickly. It started with cracks in the bends. And thart re-
sulted in a high percentage of rejections, along with
expensively close inspection.

“It was then that we called in the Revere Technical
Adyvisory Service. Acting on their recommendation, we
exactingly tested potential taps made of OFHC Copper with
Rockwell B 49/50. Results were so satisfactory that we
placed a considerable producticn order.

“In doing so we frankly paid a premium for OFHC.

Potential tap, made by Meter Devices Company,
Canton, Qhio, using Revere OFHC Copper

Bur that premium is much more than offset by our saving
in scrap and the all-around reduction in cests. Our poten-
tial taps now have no more cracks in the bends—there are
no rejections whatever—and expensive inspection has
been eliminated.”

Thus the Meter Devices Company has learned, by its
own exacting tests, that the premium purchase of OFHC
Copper is a real economy. Once again it is proved that the
real guide to economy is the cost of the finished part, not
the price per pound of the metal of which it is made.

This progressive company is only one of the many
modern industrial organizations that have profited by
calling in the Revere Technical Advisory Service. Perhaps
you would profir too. We suggest that you ask the nearest
Revere Sales Office for more information.

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York

Mills; Baltimore, Md.; Chicago, I11.; Detroit, Mich.; New Bedford, Mass.;
Rome, N. Y.—5Sales Qffices in Principal Cities, Distributors Everywhere

TELE-TECH -+« November. 1948
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TELE-TIPS
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ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE

when you think of MICA, think of MACALLEN
THE MACALLEN COMPANY ¢ 6 MACALLEN ST, BOSTON 27, MASS.

CHICAGO: 565 W. WASHINGTON BLYD. e CIEVELAND: 1231 SUPERIOR AVE

8
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RAILROADS SQUAWK—From the
railroads, in particular, which would
lose 19 out of their present 60 frequen-
cies and from the telephone companies
which were squeezed into the same
bands as limited common carriers, the
Commission was on the receiving end
of forceful “squawks” and opposition to
its allocation blueprint during recent
hearings. The taxicabs and motor buses
and trucking industry were likewise
dissatisfied with too little space. All in
all, the FCC will have a most difficult
task in trying to meet its “target date”
of deciding the final allocations by the
end of this year.

COLOR-TELEVISION equipment that
cost several hundred thousand dollars,
built for the ill-fated CBS color-wheel
experiments, after lying useless for
months, may soon find a humanitarian
use in the hands of surgeons. For show-
ing surgical operations to special student
audiences, color TV has value far ahead
of black-white, say wielders of the
scalpel.

MECHANIZATION OF GLASS TV
TUBES—Now that mechanized manu-
facturing processes are replacing the
old time-consuming hand methods, it
may not be long before the supply of
10 and 12-inch tubes will be abreast of
the demand. Predictions advanced last

! Spring that television-set production

would reach a million in 1949 are being
revised upward and set production
estimates for next year now range be-
tween 1,600,000 and 1,800,000, As result
of break in the production bottleneck,
the 16-inch tube may become as cheap
as the 10 and 12-inch tubes are foday
and all-glass picture tubes may be
priced lower than the metal tube.

RUSSIAN RADIO ENGINEERS af recent
international conferences showed them-
selves to be pretty good fellows and
worked hard on their technical assign-
ments, but relied upon their political
companions for many public statements.
Russian radio delegates were chiefly
drawn from ranks of college professors
back home in Sovietland.

ALLOCATION KNOW-HOW  seems
furthest developed among U. S. interna-
tional radio experts. Delegates from
United Kingdom, India, USSR and
Australia soon realized that while they
were familiar with the theory that under-
lies international frequency allocation,
the US group, with long practice in this
science, were so far ahead that the best
thing for the other nationals to do was
to stop and learn American methods! The
British seemed to learn quickest.
S. G,

TELE-TECH <+ November, 1948
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PRESENT THINKING

ON RESISTORS
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Read
the

following
pages
carefully,

they will

affect your
planning
for years
to come.



www.americanradiohistory.com

NEWARGEBIEREDIMURY
)ISOIETERAll PrESENISTANNAI{IS

Review your resistor re-

quirements in the light
of this advanced resistor.

IRC’s leadership proven by these

Test Results for 2 watt Type

BTS — equally outstanding per-

formance of V3, 1 and 2 watt types

. unexcelled at Y3 watt is shown in Catalog Bulletin B-1.
. unexcelled at Y2 watt

. unexcelled at 1 watt
_ unexcelled at 2 watts

BT means Better Yechnically
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Critical ciy:

curts need
Stability
under 4J]
conditions.

\RC TYPE BTS 2

+35 IRC TYPE BTS V2 WATT

+30 Temperature Characteristic

+25

+20 JAN-RIT LIMIT AT = 355°C. —_—
15 {CHARACTERISTIC "F) REFERENCE
s ~ 855G, TEMPERATURE

i
JAN-R-

PER CENT RESISTANCE CHANGE

~10 N
Tempera- LIMIT AT +105°C.
ture ex- =15 (cuaracTeERISTIC FT)
tremes used -20
to pia v iy ) ! ! ! z
havoc_ 1000 10,000 0.1 1.0 10.0
] ng OHMS OHMS MEGOHMS MEGOHMS MEGOHMS
Onger true RESISTANCE RESISTANCE RESISTANCE RESISTANCE RESISTANCE

WATT

Voltage Chamclerisﬁc
o

108 s
o.\HMS ;'eEs\stNCf-—
R%ES\GS?ANCE
RES?&ZCE

SHOWS EQuaLLy
MIAZING RESULTS
IN OTHER
CHARACTERISTICS

O nNe of a
radio COm -
Ponent’sg
Ereategt
€Nemie s
nOW unim-.
bortant
the IRC AL
vanced BT,

BTS means Beats Toughest

Specs
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IRCS ADVANCED BT AGAIN
DEMONSTRATES SUPERIOR
IRC ENGINEERING AND
PRODUCTION TECHNIQUES

Gt

The Armed
Forces need
these re-

PER CENT RESISTANCE CHAN

NGE

pem CEnT RESISTANCE A

w High ambi-
Y ents and de-
% pendability
5 need these

results.

pER CEWT RESISTANCE

BT means
Beiter Television

There is no blue sky surrounding this advanced resistor.

resistor are so advanced, youv need complete information
Performance of this new Type BT has been proved by on its characteristics. Although Test Results shown here
independent testing agencies. It is in production now . are only for 12 watt Type BTS, comparable data is
hundreds of thousands are coming off production lines available for BTR, BTA and BT-2 . . . Technical Data Bul-
daily. its outstanding characteristics are particularly evi- letin B-1 gives you the full story. We shall be glad to
dent in high ambient temperatures, and it easily performs rush it to your desk or drawing board . . . or to have our
the rigorous requirements of television. representative review your requirements in the light of

Standards for resistor performance set by this new IRC

this advanced resistor. Use the handy coupon below.

International Resistance Ca.
401 N. Broad 5t.,, Phila. 8, Pa.

POWER RESISTORS »
PRECISIONS® INSULATED
COMPOSITION RESISTORS =
LOW WATTAGE WIRE

WOUNDS » RHEQSTATS

I want to know meore about IRC’s advanced BT Resistor:
] Send me Technical Data Bulletin B-1

{T] Have your representative call—no obligation.

¢ CONTROLS » VOLTMETER
Name, ... . .. MULTIPLIERS » VOLTAGE
Title . .. .. o DIVIDERS = HF AND HIGH
COMPAILY .. o VOLTAGE RESISTORS
Address

INTERMATIONAL RESISTANCE CO., 401 M. Brood 5t., Philadelphio B, Pa.
IN CANADA: International Resistance Company, Lid,, Toronio, Licenses

FREFARED BY |ﬁ-|

=2 w W R _ & X _ 8 & B & _§ N |
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SPEAKERS -

OW Magnavox produces over 100 differe.

speaker models exclusively for the manufac-

turing trade, From start to finish they are researched,

designed and produced by engineers whose sole

business is the making of better loud speakers . . .

whose complete plant facilities are construcced

specially for cthe quickest, most efficient manufacrure
of quality loud speakers!

The modern 2%-acre Magnavox Paducah factory

is a model of engineering achievement. Everything

from the building irself to the equipment and

method of line assembly used is new and different.

And the innovations measure up! World -famous
Magnavox speakers now are coming off the line at
a greatly accelerated pace,

All the skill and experience Magnavox has
amassed in thirey-three years of service to the radio
induscry combine with a complete line of quality
speakers to make this modern new plant loud
speaker headquarrers! Write for catalog roday.

The Magnavox Company, Sales and Engineering
Ofhces, Components Division, Ft. Wayne 4, Indiana.

Magnavox is the oldest and largest producer of quality loud speakers

uﬂnavox

has served the radio industry for over 33 years

CAPACITORS -

TELE-TECH + November, 1348

SOLENOIDS -

www americanradiohistorv com

ELECTRONIC EQUIPMENT
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FOR WHAT SERVICE
DO YOU NEED TRANSFORMERS?

® Specialists in the design and
quantity production of “Small”
Transformers for over a quarter cen-
tury— Jefferson Electric has to its
credit a big share of the develop-
ments in this field. Leading manu-
facturers of products requiring such
Transformers for years have regu-
larly made them their first choice.

Practical helpful recommenda-

tions are yours for the asking.

Your copy of Booklet 451 is
ready for mailing. JEFFERSON ELECTRIC COMPANY,
Bellwood (Chicago Suburb), Illinois. In Canada: Canadian
Jefterson Electric Co., Ltd., 384 Pape Ave., Toronto, Ont.

Ballast for
FluorescentLamps

L.

PRI S T L,

Mercury Lamp
Transformer

Power Circuit Control Radio QilBurnerignition Signal

Luminous Tube
Transformer Transformer Transformer Transfermer Transformer Transformer
14 TELE-TECH <+ November. 1948
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“SQUARE DEAL . Zsijmcrs.

(&)
|
|

Another FEDERAL achievement
for better designed and better
operafing equipment.

More watts per cubic inch in your cabinet out sacrificing compactness.

! space ... made possible by Federal’'s 26-volt This is just one more example of Federal’s
RMS square and rectangular Selenium Rectifier leadership in Selenium Rectifier development.
plates. By materially reducing the number of When you specify Federal Selenium Rectifier

‘l plates required for a given output, this important stacks, whether square, rectangular or round, you

i advance in the art of Selenium Rectifier design can be sure that Federal will help you see the

It and manufacture offers engineers and designers job through. Qur engineers are interested in

i new opportunities for savings in space and every application, and are always ready to give
weight. Now greater power—with the efficiency you the benefit of more than a decade of Selen-

and dependability inherent in Federal ium Rectifier experience. For information, write

z Selenium Rectifiers—may be had with- to Department E260.

a ,!w,;' ~u -\,'f"..J 4 ' . T gy > I
,_ - nadio Corporalion

SELENIUM ond INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey

In Conada: Federol Eleciric Monufaeturing Cempony, Ltd., Montread, P. Q.

KEERPING FEDéRAL YEARS AREAD...is IT&T's world-wide
research and engineering orgonization, of which the Federal
Export Distributers: International Standard Electric Corp. 67 Broad St., N. Y.

Telecommunication Loborotories, Nutley, N. J., is & unit.

TELE-TECH + November, 1948 ‘ 15
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A MAGNET WIRE

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

The answer is in war-developed silicones,
now brought to the magnet wire field by
Anaconda in amazing glass insulated Silotex—
bonded with silicone varnish. Such insulation
qualifies for the new A.L.E.E; high-tempera-
ture rating of “Class H”...180°,..a 140° rise

"HOT
SPOTS”

in temperature over an ambient 40° C!

Even at operating temperatures around
180° C, here’s what Silotex offers: Greater life
expectancy, greater over-load protection, im-
munity to ambient temperature, greater mois=
ture resistance, reduction in fire hazard. For
complete information on the properties of
Silotex, write to Anaconda Wire and Cable
Company, 20 N. Wacker Drive, Chicago 6, Tll,

16 TELE.TECH ¢ November, 1948
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NEW ELECTROLYTICS
fully dependable
TO 450 VOLTS AT 85°C

ILLUSTRATIONS
ACTUAL SIZE

for TELEVISION’S exacting applications }-

. Designed for dependable operation up to 450 volts
at 85°C. these new Sprague electrolytics are a
good match for television’s severest capacitor as-

. signments. An extremely high stability character-
istic is assured, even after extended shelf life,
thanks to a special Sprague processing technique,
Greatly increased manufacturing facilities are now
available.

Your inquiries concerning these new units are invited.

SPRAGUE ELECTRIC COMPANY - NORTH ADAMS, MASS,

e — - * Koolohm Resistors

PJ ONETER RS O F
ELECTRIC AND ELECTRONIC PROGRESS

“*T, M, Reg. U, S. Pal, OF,

TELE-TECH ¢ November, 1948 17
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Sitting before the sound-plioto machine in the
New York Daily Mirror radio car, John Reidy,
the Mirror’'s chief photographer, advises the
Mirror office {extreme left) that a photo is com-
ing through.

The heart of the sound-photo receiving equip-
ment at the office is Sylvania’s Glow Modulator
Tube, Type R1130B. A pin-point of light emifted
by this tube is focused on a sheet of photographic
paper attached to a revolving cylinder. As the
cylinder revolves, the photograph is faithfully
reproduced as it is being broadcast!

LINK FM SETS=SYLVANIA-tubed, 100 = transmit
on-the-spot photos to paper’s home office!

Pioneer in the radio car field, the New York Daily
Mirror has made excellent use of its sound-photo

apparatus. Equipped with Link Radio Communication
units, the Mirror car has been in a position to scoop
other newspapers by radioing pictures taken on

the spot as soon as they are developed in the mobile

photo-lab.
In these units, 36 highest quality Sylvania tubes, ~

ranging from Lock-Ins to standard glass and GT tubes,

help insure trouble-free operation of this ultra-modern RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORES-
method of photo_news reporting! For information on CENT LAMPS, FIXTURES, WIRLNG DEVICES; LIGHT BULBS; PHOTOLAMPS
Sylvania tubes, see Sylvania Distributors, or write

Radio Tube Division, Emporium, Pa.

18 TELE.TECH <= November, 1948
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Cinch Metal Plastic Engineering goes to t 1
of the whole communications system with its dependable smal
assemblies . . . often anticipating the need, and always fully performinc
the service required. So that today . . . judged by service, by numbers inwse . .
and of course by the testimony of ifs users . .. Cinch Parts are standard.

AVAILABLE AT LEADING ELECTRONIC JOBBERS . . . everywhere

L

2335 WEST VAN BUREN CHICAGO 12, ILLINOIS

Subsidiary of United-Carr Fastener Corporation - Cambridge 42, Massachusetts
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This Terminal Won’t Pull Off

or Work Loose...

« « « IT’'S ONLY ONE FEATURE OF THIS COMPACT
LOW VOLTAGE MALLORY SWITCH

The inset at the top of this picture shows how the terminals of
Mallory 3100 Switches are doubly fastened by a wrap-around
method which holds them tight and secure against damage and at
the same time provides them with a smoother contact surface.

What the picture cannot show is that the stator is made of
low-loss XXX Phenolic especially selected for good insulation
properties at high humidities . . . that a metal web spaced between
the terminal contacts improves non-shorting construction . . . that
terminals and stator together provide an excellent solder shield.

Small size, of course, is another distinguishing feature of these
3100 Switches, of which millions have been sold to manufacturers
of radios, inter-communication systems and test equipment. The
larger model, shown above, is 1'4” in diameter and has 18 position
20° indexing, embracing one to six circuits, The smaller model, with

12 position 30° indexing, embracing one to four ctreuits, is only 114’ in diameter. ASK FOR
For more details, send for Mallory 3100 SWITCH Engineering Data Folder. A wide 3100 SPECIFICATION SHEETS
range of standard stock types is available through convenient Mallory Distributors. Printed on tracing paper 1o per-

mit blueprinting, these sectional
drawings indicate standard and
opuonal dimensions—make it
casy for you to order production
samples built to your exact
requirements.

-

PR.MALLORY & CO. lnc i
MAI.LO N

(ELECTRONIC INDUSTRIAI. and APPI.lANCE)

P. R. MALI.ORY & €O., Inc., |ND|ANAPO|.|S 6, lNDIANA
20 TELE -TECH -+ November, 1948
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ot .,i__j:z\..l;!if Al

OHMITE

LUG TYPE

Most popular type
for general purpose
applications. Con-
nected by soldering or
bolting to lugs. Pro-
tected by vitreous
enamel coating.

e oy

Bl

FERRULE TYPE

Winding termi-
nated on metal bands
for mounting in
standard fuse clips.
Provides easy inter-
changeability with-
out tools.

"DIVIDOHM”’
ADJUSTABLE TYPE

Provided with ad-
justable lugs for
sccuring odd values
of resistance quickly
and easily.

EDISON BASE
TYPE

Mounted in ordi-
nary lamp type screw
sockets for easy inter-
changeability with-
out the use of tools.

WIRE LEAD TYPE

Small vitreous en-
ameled resistors
which can he con-
nected and supported
by their own wire
terminals. Maximum
size approx. 20 watts.

PRECISION TYPE

Low wattageresist-
ors of 2= 1% or closer
tolerance. Made in
vacunm impreg-
nated, glass sealed, or
vitreous enameled
type units.

FLEXIBLE LEAD
TYPE
Winding is con-
“nected to stranded
bare or insulated
leads. Used where it
is desired to have con-
necting wires a part
of the resistor.

BRACKET TYPE

Have metal end
braekets. Live brack-
et type is connected
by bolting brackets
to panel terminals.
Dead bracket type
has separate Ings.

“"CORRIB TYPE

Has edge-wound,
exposed corrugated
ri ELon winding. For
Tow resistances where
100 watts or more
must be dissipated in
small space.

In addition to the many types of resistors shown above,
Ohuite offers resistors in more than sixty different
core sizes, and a wide range of wattages and resistance
values, Ohmite engineers will be pleased to help you
in selecting the right resistors for yvour needs.

OHMITE MANUFACTURING CO.
4907 Flournoy Street Chicago 44, lllinois

Write on Compuny Letterhend
Jor Catalog and Engineering Manual No, 40.

Containg 96 pages of useful data on the selection and
application of rheostats, resistors, tap switches, and
other equipment.

NONINDUCTIVE
TYPE

For radio freqnen-
cy circuits where con-
stant resistance and
impedance are re-
quired. Made in rug-
ged.vitreous-enameled
type construction.

www americanradiohistorv. com
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mo“l\l CORES

From harizontal deflection and flyback trans-
- former cores to i.f and other types, Stackpole
offers a complete line.

Type 10034 For use with tubes of any size
in horizontal deflection circuils. Assures uni
form results, saves materially on assembly costs.

Type 10748 —A smaller horizontal deflection
or flyback transtormer design for tiibes up to
10" diameier.

O.T. Types . .. and dozens of standard and
special types to malch any circuit requirement,

1LE MMFD.
GA 1o grid of

' ___GA
'MINIATURE CAPACITORS

Thesetiny unitscestnomore thanhomemade' gimmicks”
yet offer cutstanding advantages in terms of greater
stability, higher Q, insulation resistance, breakdown
voltage and non-inductiveness. Standard capacities in-
clude .5—.68—1.0—1:5—2.2—3.3 and 4.7 mmf.

b

VARIABLE RESISTORS
 —CONTROLS
. Insulated shafls as required

__Stackpole conirols, single or dual, are available
in numercus types and with waitage ratings
- and other characteristics adequate for modern
television applicaions. Sampies on request to

* guantity ugers. f :

STACKPOLE

92 TELE-TECH +¢ November, 1948
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ucTS for TELEVISIO

MOLDED COIL FORMS

5

for choke and peaking coils Wole: Thess valees DI
1 A . g anely totype DR electric 0"
The advantages of Stackpole Molded Coil coll forms oaly  Constant
Forms as inexpensive mechanical supports for :
windings include: reduced space factor; easier 600 Kilocycles 4.7 28
assembly; point-to-point wiring, with one-third
fewer soldered connections; extreme flexi- 1000 Kilocycles 4.7 36

bility of application and absolute minimum
coat. Types include units with coaxial leads,
. single hairpin leads, single hairpin lead at one
- end with double hairpin lead at othér end, and
double hairpin leads at each end. Iron core 48 Megacycles 4.5 90
sections can be incorporated in most types.

2.3 Megacycles 4.7 45

20 Megacycles 4.7 118

HNote the

anchored

hoirginfeads

FIXED ,
RESISTORS
The result of more than 15 years
specialized manufacturitngexperi-
ence, Stackpole Resistors meet
modern television specifications -
—whether from a moisture-
protection, insulation or overload
standpoint, ‘or satistactery -high
frequency characteristic. Stand-
ard ranges are from 10 ohms to
20 megohms in the customary 4
tolerances of 59, 1097 or 2097,

INEXPENSIVE SNAP

. SLIDE OR ROTARY

ACTION SWITCHES
These 'popul'ar Stackpole switches
add greatly to the sales éappeal and
convenience of almost any-electrical

. product, Standard, low cost types are

available for-practically any switch-

ing arrangementor type of operation.

Write FOR THIS NEW STACKPOLE
ELECTRONIC COMPONENTS CATALOG

Fixed and variable resistors, switches, iron
cores, molded coil forms, GA miniature
capacitors and Polytite cores for high
capacity stability under -conditions :
of humidity and vibration in high
frequency circuits when prop-

erly supported and insulated.

TELE.TECH * November, 1948 ) 23
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For top-flight quality and rock-bottom economy
in telecast programming . . . DU MONT Type 5130-B

16mm SOUND -

g

4

Superlative movie programming utilizing economical 16 mm
sound films~—thal's the meaning of this latest Du Mont achieve-
ment. .

Designed and built “from scratch” to meet the exacting needs
of movie telecasting. Not o be confused with usual improvisa-
lions. Definitely, with this unique projector, movie telecasting
comes of age.

Ready for the heavy-duly service normal to telecast operations.
All parts readily inspected, checked, replaced, when needed.
Self-contained. Fully enclosed. Streamlined. Smartly designed.

Better movie presentations over the air are bound fo follow

the installation ‘of such equipment by telecasters seeking the
largest audiences.

’ Details on request. Meanwhile, submif your
telecasting problems and requirements.

_ FEATURING...

: : e lifie: and necesia wel iupplll!.
ompilaie 1o o Iy PO
o olet with gound preamp
z i m TeEpOnse aiSl} ilﬂ 5000 CYﬂﬁ quali!! ..ﬂl I.F!Oda:

' ﬁﬂ?l Jimited solely by film sound track. )
- nm"p!c. el reservolr capacity permil
movies. : o

ki '.sp.ll:hluﬂﬂi_!s locking 1YPE ai::wing
wilh television sync generaict:

Lamp assembly and pull-down
 replacemant. Py
l‘e.phdi'ﬂﬂm‘e};t tor both positive s_:nd fiegative film mm_’mg L,
; out far exceeds pteyious equipment, pn: miliag s
e :i‘:in':; pickup lubes even with narrow vertical blanks
fow sensitlvily :

L
interval. . :
}} For direct throw on felevision mosaic
|
1
'|

ing use of 4000 f1. featuse:
moter ensuring pertect tedn

mechanism available for. instent

e ke
or with intermediate |
i ; hicon Camera
" Jlucent screen and prism for utilizalion o Image Ort &
luc : d pr > o
i Wi erage i kly. At
z i continugus, use on an average of 20 :::;is .W,ee v
l'ea;‘:;igﬁ;?;:um’ Jite expectancy for major .com_x‘:) e
% ‘ln um, the siability and performance which :
lj;ieiu;' has needed for many Years.. ;

k _ _ :

© ALLEN B. DU MONT LABGRATORIES, INC.

ALLEN B. DU MONT LABORATORIES, INC. o TELEVISION EQUIPMENT DIYISION, 42 HARDING AVE., CLIFTON, N, J.
AND STATION WABD, 515 MADISON AYE, NEW YORK 22, N. Y.
PLACE, NEW YORK 3, N. Y. .

* DU MONT NETWORK

. DU MONT'S JOHN WANAMAKER TELEYISION STUDIOS,

WANAMAKER
STATION WTT6, WASHINGTON, D, C, =

HOME OFFICES AND PLANTS, PASSAIC, N. J.

24 TELE-TECH + November, 1948
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STANDARD
SPECIFICATIONS

OPERATION:

Automatic {self-interrupting) or remote controlled,

WIPERS:

One to ten, traversing individual contact levels,

INTERRUPTER SPRINGS:

Form 1B {to open the operating circuit at the end
of each step). Contacts are single platinum-iridium,

OPERATE SPEED:

Remote controlled operation: maximum 30 steps
per second. Self cycling operation: overage &0
steps per second, with 48-volt power supply,

FINISH:

Framework ond armature: cadmium; Bank contacts
and wipers: phosphor bronze.

MOUNTING:

Frame drilled ond tapped at edach end to accomo-
date No, 8-32 mounting screw,

DIMENSIONS:
Overall lenght: 6-9/16 in; width: 2-3/8 in.}
height: 4-5/8 in.

NET WEIGHT:

27 oz, approximately,

SHIPPING WEIGHT:

4 lbs., approximately,

Write for Clare Bulletin 101
on complete details.

For Selection - Sequence Control - Counting - Totalizing

Selection of any channel or circuit path from a total of 26 or 52 circuits
is provided by this new CLARE Stepping Switch,

This selection may be at the rate of 30 steps per second on remote con-
trol—up to 60 steps per second on self-cycling operations. Operating at
these speeds, the switch gives a minimum life of 5 million half-revolu-
tions or 130 million stepping operations.

Each of the ten levels possible for the Type 26 Switch, or the five levels
of the Type 52 Switch, is unit-molded in Bakelite. Hand positioning of
individual contacts is thus eliminated, and each bank level is easily
replaced if a contact becomes damaged in service,

In operation, a pair of double-ended wiper springs is stepped over each
bank level of 180 degrees. One end of the wipers is engaged with the
bank contact at all times, one end is always free of the bank. The step-
ping magnet may be remotely controlled or wipers may be stepped
automatically by interrupting the magnet circuit through a pair of
interrupter springs. As many as eight auxiliary intecrupter springs
may be provided for other control or signal functions.

Like many other CLARE developments, this new stepping switch was
designed to meet a specific requirement . . . has provided an answer to
“others. Whatever your relay problem, it will pay you to submit it to
CLARE. Sales engineers are located in principal cities for your conven-
ience. Look in your classified telephone directory . . . or write to C. P.
Clare & Co., 4719 West Sunnyside Ave., Chicago 30, Illinois. In Canada:
Canadian Line Materials Led., Toronto 13. Cable address: CLARELAY,

First in the Industrial Field

www americanradiohistorv com
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Follow the Leaders to

PR

ﬂss The Power for R-F

Look about you . . . check the equipment shows
thumb through the trade magazines . . . talk to design
engineers . . . yes, the Eimac 4-125A power tetrode is
the standout vacuum tube, accepted in all fields of
electronic endeavor for its stability, long-life and de-
-pendability.

Each tube is backed by the combined engineering re-
sources of Eitel-McCullough plus over a million hours
of proven field-service. It's Pyrovac™ plate is highly
resistant t0 momentary overloads and contributes to the
tube’s long life. Processed grids control primary and
secondary emission, providing a high degree of opera-
tional stability. The tube is ruggedly designed to with-
stand -abnormal physical as well as electrical abuse.

Detailed data and application notes are immediately
available and statistics for unusual applications will be
supplied on request.

EITEL-McCULLOUGH, iIiNC.

204 San Mateo Ave,, San Bruno, California

The Eimac 4-125A

Filament: Thoriated tungsten

Voltage 50 volts Export Agents: Frazer & Hansen, 310 Clay Street, San Francisco 11, California
Current 8.5 ampares ' .
Grid-Scraen Amplification Factor (Average) 6.1 *Reg. Trade Mark
RADIO FREQUENCY HIGHLEVEL MODULATED AUDIO FREQUENGT POWER AMPLIFIER AND MODULATOR
POWER AMPLIFIER AND OSCILLATOR RADIO FREQUENCY AMPLIFIER Q LATO
Class-C Telegraphy or FM Telephony Ciass-C Yelephony (Carrisr condilions Class A3," [Sinusoidal wave, Clots-AB,¢ (Sinutoidal wave.

Marimum Ratings  (Key-down condilions, | tube} unless otherwise specified, 11ube) fwo fubes unless ofherwie 1pecified} Iwo tubes uniess oMerwise specilied)
D-C PLATE YOLTAGE 3000 MAX. VOLTS 2500 MAX. YOLTS MAXIMUM RATINGS
D-C SCREEN VOLTAGE 400 MAX, VOLTS 100 MAX. YOLTS D-C PLATE YOLTAGE 3000 MAX, YOLTS 3000 MAX. YOLTS
D-C GRID VOLTAGE 500 MAX. YOLTS .500 MAX. YOLTS D-C SCREEN YOLTAGE 800 MAX. YOLTS 400 MAX. VOLTS
D.C PLATE CURRENT 275 MAX. MA. 100 MAX. MA. MAX-SIGNAL D-C PLATE
PLATE DISSIPATION 125 MAX. WATTS 95 MAX. WATTS CURRENT, PER- TUBE 226 MAX. MA. 275 MAX Ma
SCREEN DISSIPATION 20 MAX. WATTS 0 MAK. WATTS PLATE DISSIPATION PER TUBE 125 MAK. WATTS 125 MAX WATTS
GRID DISSIPATION 5 MAX WATTS S MAX. WATTS SCREEN DISSIPATION PER TUBE 20 MAX WATTS 0 MAX WATTS

TYPICAL OPERATION

Typical Operation [Frequencies below (20 Mc.) D-C Plate Yollage 000 2500 volts 000 2500 volts
" D-C Screen Yoltage 400 400 valts 350 ki) volly
D-C Plate Voitsge 200 3000 volis 2000 2500 volts D-C Grid Voltags -84 % voln 44 4)  volty
D-C Sceven Yoltags /0 350 wolis I 30 voln Zaro-Signal D.C Plate Corrant 50 S0 ma. 72 93 ma.
D-C Grid Yollage 150 -0 volly 220 2210 volls Max-Signal D-C Plate Current 240 222 ma. 300 260 ma.
D-C Plate Current 100 167 ma. s 152 ma. Zero-Signal D-C Screen
D-C Screen Current 49 30 ma, 3 30 ma, Current 0.5 0.1 ma. [ [} ma,
D-C Grid Current 12 ¥ ma. o 9 ma. Max-5ignal D.C Screen Current 8.4 8.5 ma. 5 & ma,
Screen Dissipation 14165 wath 1S 105 wath Eifective Load,
Grid Dissipation 2 13 wabhs 16 14 wain Plate-to-Plate 13,400 20,300 onms 17,600 22,200  ohms
Peak R.F Grid Input Voltage Peak A-F Grid Input Yoltage
{approx | 320 7280 voin 315 M0 volts {per Jubs) 9 % vols 108 39 volis
Driving Power {spprox.) 3.8 2.5 wath 38 31 weth Driving Power [} 8 el 1.4 1 waity
Piate Power Input 500 500 waths 00 360 wathy Max-Signal Plate Dissipalion
Plate Dissipation 125 125 wabs 75 80 walhs {per tube) 125 125 wetty 175 122 warts
Plate Power Quiput s 7S walts 225 9 watis Max-3igns) Flate Power Oufput 230 330 waity 150 400 walty
Tolal Harmonic Distortion 2 16 perct. I 22 perct.

NOW WITH . .. Pyrovac Plates - Processed Grids -

26 TELE-TECH <« November, 1948
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otates one of 18 separate
as you select the range.

Ranges

20,000 Ohms per Volt D.C., 1,000 Ohms per
Volt A.C.

Volts, A.C.: 2.5, 10, 50, 250, 1000, 5000
Volts, D.C.: 2.5, 10, 50, 300, 1000, 5000
Milliomperes, D.C.: 10, 100, 500
Microamperes, D.C.: 100

Amperes, D.C.: 10

Outpur: 2.5, 10, 50, 250, 1000

Ohms: 0-2000 (12 chms center), 0-200,000 {1200
ohms center}, 0-20 megohms (120,000 ohms
center).

Size: 12347 x 101" x 538"

Weight: 8 Ibs. 9 oz.

Price, compiete with test leods ond 2B-Page
Qperator's Manual $69.85

High volioge probe (25000 volts)

for TY, radar, x-roy and other high
voltage tests, ofso available.

Ask your Jobber, or write for
complete descriptive literature

A separate scale |
for every range—
wutomatically!

Large 513" meter,
with 1B seporate,
full length scales!

oy CECAGOILL

i

ECTHIC
g PPN fL
,—:—/—'—'—'_'_'
GERiAL HO
e

e
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PICTURE PROJECTION
Perfected by

orelco

The 2%" magnetic projection tri-
ode 3NP4 has a face as simall as
a compact and is only 10%” long.

HERE’'S THE OPPORTUNITY THAT MANUFACTURERS

OF TELEVISION RECEIVERS HAVE BEEN AWAITING!
e e s 00094 10 SIGNIFICANT FEATURES . .« &+ « « .« &

* [ Flatle”x12" non-reflecting picture 6 Manufacturers can most economi-  *
. provides fatigueless viewing from cally extend their product range into e
. less than 5 feet and upward! projection  television by adapting .
. 2 Wide-angle visibility — square g?g;&gﬁ\iﬁham for use with

corners. )
7 Easy to service.

. 3 True photographic black and white § High contrast ratio and broad gray

. picture quaht.y—no. discoloration. tone range. .
* 4 Compact ‘unit—suitable for table 9 Simple optical adjustment system. ¢
* model cabinets. 10 Quality built after more than 10 ®
. 5 Long-life, low-cost picture tube. years of development. °

s e 5 ® e & ®» O e« o & ®» @& e 2 & ®» & & @8 & o & @

NORELCO PROTELGRAM consists of a projection tube, an optical
box with focus and deflection coils, and a 25 kv regulated high-volt-
age supply unit, making possible lavge-size home projection. More
than ten years of exhaustive research resulted in this ideal system for
reproducing a projected picture. The optical components are de-
signed to produce perfected projection for a 16” x 12" image, the
optimum picture size for steady, distant observation and also for

proper viewing at less than 5 feet.

Other NORELCO producls include stand-
ard 10” direct-viewing tubes and special-
purpose cathode-ray tubes for many
applications,

IS PICTURE PERFECTION IN PROJECTION

NORTH AMERICAN

PHILIPS

COMPANY, INC,

N CANADA: PHILIPS INDUSTRIES LTD., 1203 PHILIPS SQUARE, MONTREAL & EXPORT REPRESENTATIVE: PHILIPS EXPORT CORPORATION, 100 EAST 42ND STREET, NEW YORK 17, N. Y.

-3 TELE-TECH - November, 1948
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BRAZED
JOINT

GLASS 10
METAL SEALS

COVER

3

SOLDERED JOT

[can be brazed or
welded by

using an gdapter) Q

COPPER or
EVER DUR conductors

The best way to evaluate these glass
bushings for capacitors, modulator
transformers, and other electronic
equipment, is to see them. If you will
send us a sketch and ratings of bush-
ings you are now using, we will
furnish you with samples of one or
more af our standard glass bushings.
Or write for Bulletin GEA-5093 which
contains complete listings of our
standard designs, allowing youv to
select the particular bushing you re-
quire. Power Transformer Sales Division,

General Electric Co, 16-215 Pittsfield, Mass.

to manufacturers of
electronic equipment

Can be welded, brazed, or soldered to case, forming a strong,
permanent, hermetic seal that eliminates moisture problems and
often permits more compact, light-weight design.

General Electric is now offering to other manufacturers the glass bush-
ings that it has used so successfully on capacitors, rectifiers, modulator
and instrument transformers, and other electrical equipment. These
bushings are cast of an exceptionally stable, low-expansion glass. Metal
hardware is a special nickel-alloy steel, fused to the glass in casting.
Bushings are attached directly to the apparatus without gaskets—

- by soldering, welding or brazing the metal bushing flange to the metal

case.

The resulting joint between bushing and equipment is permanent,
vacuum-tight, and of high mechanical strength. It is especially desir-
able for equipment subject to vibration, shock, fungus growth or severe
changes in temperature. These glass bushings are currently available
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-conductor and can be provided with a
top flange to permit mounting tube sockets directly on the bushings.
Diameters range from 134 to 33§ inches and weights from 214 oz.
to 4 1b.

GENERAL &3 ELECTRIC
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o SPECLALTY
J6) CAPACITOR

=

These publications will be of value to you. GEA-640B—an
interesting picture story on capacitors. GEA-2621 and -4357
on d-c capacitors. GEA-2027 on general a-c capacitors.
GEA-2526 and -4655 on ballast capacitors. Write Apparatus
Department, General Electric Company, Schenectady 5, N, Y.
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rI‘HESE are your capacitors. By and large,
they are the result of challenges made on
the drawing boards of your equipment de-
sign engineers—challenges that have led
us to mew concepts in capacitor develop-
ment and design.

We have made contributions—the in-

troduction of the liquid dielectrics Pyranol
and Lectronol, the development of thin

GENERAL @B ELECTR

kraft paper and Lectrofilm, and the use of
silicone rubber bushings and gaskets—all
evidences of our efforts toward smaller
size, lower weight, higher quality, and
Jower-cost capacitors.

But basically these capacitors have been
built to meet your needs. We hope sin-
cerely that you will call upon us whenever
we can be of assistance.

407-168

LR NN
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ERVICE-PROVED
COMPONENTS

Avai
vailable Over Wide Range of Ratings

: X < SONANT REACTORS, OIL-FILLED,
The extensive experiente gained - ERMETICALLY

by Generol Electric in design and SEALED

. - cervice. Usually re-
monufacture of electronic compo- Resonant-charging re-

: sal quired in rafings of
- =]
nents for the Armed Forces 15 actors, accuratelY 4o Ly and below, 1

designed and con-

agvailoble to builders of commercial ampere and below

structed for radar !
electronic equipments. In many and 300 henries and

s E below. Higher ratings
cases the range of avuiloble rotings

are beind built, and
is wider than ever before.

can be cnn5idered.
When fequired,smull-
and medium-size de-
signs can be provided
with 3 to 1 range of
induttuncecd]usimem.

PULSE TRAHSFORMEHS, OIL-FII-I.ED,
HERMETIBALLY SEALED

Pulse transformers for ; FILEMENT TR#HSF‘IRMERS, OIL-FILLED,
use with either hard- ~ ; HEHME'ﬂcALLV SEALED

tube OF line-type
modulators. Available
in voltage ratings © R : : :
10 kv or above. These ] : ; available with or without

units are ideal for : fube socket mounted infe-
radar applications,

stepping vp ©Ff down, S

impedance matching, search work, relevision ] terminal. LOW capacitance.
phase reversing and and AUMerous special
p'.nte-r.urrenf meas- applications in and out » :
rements. Also suitable of the communications e insulated fo practically
for nuclear physics re- field.

Filament transformers

gral with the high-voltage

Ratings to match any tubes;

any required level.

For pri(e and deli
; elivery on th
o e abo
r direct to General Eleciric cam;:ntompnnems, write your nearest G
y, Power Transformer Sales D‘_v’f"‘""eml Electric Apparatus Office
sions, 16-215, Pittsfi
s ield, Mass.

GENERAL ELECTRIC

4071684
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is proving to be the RIGHT plastic material for a growing
list of television manufacturers. Three grades of Laminated
INSUROK you'll want to consider, for sheet stock or
paris fabricated in our factory are

GRADES T-800 -+ T-640 - T-725

PROPERTIES OF T-so00 COMPARISON OF INSUROK T-646 AND INSUROK T-725
Thickness 1/16" 1/8" 5/64" 5/644 T-640 T-725d
Volatile 00%  080% | 08ih | 053 orade T620 sa“djd T'”i sa"‘de”
Moistuze Abs. 0.30% 0.18% 0.26% 0.28%,  Ihickness 0.075" 0.078 0.076 0.077
Expansion Volatile 0.45% 0.44% 0.31% 0.31%
Center 00017 0002” 5o01” 00007 Moislur-e Abs. 0.60% 0.67% 0.35% 0.40%
Edge 0000 0002 .0001" o017  [Xpansion
Center 0.0002" 0.0002" 0.0002%  0.0002"
Tests at Room Conditions Edge 0.0005" 0.0002" 0.0002" 0.0003"
Tensile Cold Flow
Lengthwise 8,500 tee® F. 0.18% 0.21%
Crosswise 7,300 219° F. 1.23% 2.95%
Modulus Tests at Room Conditions
Tensile
Lengthwise 1,195,000 Lengthwise 18,900 18,850 18,875 20,000
Crosswise 1,061,000 Crosswise 14,625 14,400 14,900 13,450
Flexural Modulus
Lengthwise 13,750 Lengthwise 1,365,000 1,340,000 1,395,000 1,550,000
Crosswise 12,300 Crosswise 1,125,000 1,250,000 1,265,000 1,145,000
Compressive 35,000 Flexural .
Specific Gravity 1.30 1.30 Lengthwise i 22,895 22,825 22,225 24,250
Axc Test Crosswise 18,450 17,950 19,350 17,125
Maximum 26 sec. 22 sec. Dielectric Strength
Minimum 10 sec. 12 sec. Short Time 680 664 715 692
Dielectric Strength Step by Slep 604 598 653 T 441
Short Time 658 540 Arc Test
Step by Step 554 433 Maximur 78 sec. 138 sec. 86 sec. 135 sec.
Power Factor 0197 0199 0206 .0190 Minimum 14 sec. 92 sec. 16 sec. 128 sec.
Dielectric Constant 3.90 4.14 3.99 3.91 Power faclor 0.0323 0.0307 0.0273 0.0278
Loss Factor L0747 .0823 .0821 L0742 Dielectirie Constant 4.78 4.78 4.32 4,42
Loss Factor 0.154 0.147 0.118 0.123

Tests affer 96 hrs. at 90% Relative Humidity 104° F.

Tests after 96 hrs., at 90%, Relative Humidity 104° F.

Power Factor .0210 .0218 .0218 .0213  Power Factor 0.0394 0.0362 0.0301 0.0290
Dielectric Constant 3.99 4.31 4.11 3.98 Dielectric Constant 5.08 4.88 4.49 4.66
Loss Factor .0838 L0900 .0896 .0849 Loss Factor 0.199 0.177 0.135 0.135
Insulation Resisiance 167,000 166,000 225,000 330,000 Insulation Resistance 17,500 25,500 117,800 95,400
[nsulation resistance fested according to A.S.T.M. method D 257-46 using tapered pins.
GENERAL OFFICES: LOCKLAND, OHIO FOUNDED IN 1858
Sales Headquarters: MELROSE PARK, ILLINOIS
CLEVELAND ~ DETROIT - INDIANAPOLIS - MILWAUKEE - NEW BRUNSWICK, (N.J.) - NEW YORK - PHILADELPHIA - ROCHESTER - ST. LOUIS
TELE-TECH * November. 1948 K]
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HOLYOKE WIRE AND CABLE CORPORATION

720 Main Street, Holyoke, Mass.

Manufacturers. of.

ALL TYPES OF INSULATED
HOOK-UP AND LEAD WIRES
FOR THE RADIO TRADE

1 Twin line Antenna wire and Co-axial cables.

{ Cable assemblies and harnesses of all descriptions for Radio and Tele-
vision sets manufactured to blue print specifications.

{  Underwriters’ approved 80°C plastic insulated wires and assemblies.

Olyoke

{ Undetwriters’ approved 75°C rubber insulated wires and assemblies.
{ Shielded wires, cables and assemblies of all descriptions.

{ Approved source for JANC-76 Army and Navy type lead wires.

CHICAGO OFFICE NEVW YORK OFFICE
8 South Clinton St.,, Chicago, !l 205 East 42nd St., New York, N. Y,

34
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SET
DESIGNERS®

Follow this
Ken-Rad tube
pattern for
finest

picture
quality

178-G1-8880

TELE-TECH <+ November, 1948

www americanradiohistorv com

(Center-tapped heater
permits elther a 12.6-v or
6.3-v supply)

Series Parallel
Heater voltage
(a-cord-c) 12.6v 6.3V
current 0.150 amp  0.300 amp

Direct inlerelectrode capacitances,
approx value without external shield
{grounded cathode operation):

Grid-1o-plate (each section) ~ 1.45 mmfd

Input {each section} 2.5 mmfd
Output (Section Mo. 1 0.45 mmfd
Gutput (Section No. 2 0.35 mmfd
As Class A amplifier, each triode section:
Plate voliage 180 v
Grid bias vollage -1v
Amplification factor 62
Transconductance 6,600 micromhos
Ptate current 11 ma
Heater voltage (a-c or d-c) 6.3v

current 0.3 amp

Direct interelectrode capacitances
(measured without external shield):

Grid-to-piate (max)} 0.0035 mmfd
Input 5.5 mmfd
Output 5.0 mmid
As Class A amplifier:

Plate voltage 250 v
Screen (Gsid No. 2) voltage 125 v
Grid bias voltage -1
Transconductance 4,450 micromhos
Plate current 7.6 ma
Screen current 3 ma

(Center-tapped heater
permits either a 12.6-v or
6.3-v supply)

Series Parallel
Heater voltage  12.6 v 63v
current 0.15 amp 0.3 amp

As Class Ay amplifier,
each triode section:

Plate voltage 250 ¢
Grid voltage -85v
Amplification factor 17
Plate resistance 7,700 ohms
Transconductance 2,200 micromhos
Plate current 10.5 ma
Heater voltage (a-c or d-c} 6.3v

current 0.9 amp
As deflection amplifier:
D-c supply voltage 400 v
Peak positive surge plate

voltage (appro)s 4,000 v
Peak negative surge grid

voltage (approx -100 v
D-c Grid No. 2 current 6 ma
D-¢ Grid No. 1 current 25 microamperes
D-c plate current 70 ma
Heater voltage, a-¢ 125v

current 0.2 amp

Design cenfer vaolues
Peak inverse plate voltage (max) 40,000 v
Peak ptate current (max 17 ma
D-c plate current {max) 2 ma
Freq. of supply voitage (max) 300 ke

@ Experienced tube engineers will be glad
to work closely with you in applying these
and other Ken-Rad types to new circuits in
the development stage. Write KEN-RAD,
Electronics Department, General Electric Com-
pany, Schenectady 5, New York.

35
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Pipe

e

The waveguide connects with horn anfennas c I r c u l l s
which are pointed toward similar antennas at

the next stations miles away,

UNLIKE radio broadcast waves, microwaves
are too short to be handled effectively in
wire circuits. So, for carrying microwaves
tc and from antennas, Bell Laboratories
scientists have developed circuits in “pipes,”
or waveguides.

Although the waves travel in the space
within the waveguide, still they are in-
fluenced by characteristics found also in
wire circuits, such as capacitance and in-
ductance. The screw or stud projecting
inside the guide wall acts like a capacitor;
a rod across the inside, like an inductance
coil. Thus transformers, wave filters, reso-
Looking upward, the waveguide continues nant circuits — all have their counterpart in
through the oof of the station toward the waveguide fittings. Such fittings, together
antennas. with the connection sections of waveguide,
; : constitute a waveguide circuit.

From Bell Laboratories research came the
waveguide circuits which carry radio waves
between apparatus and antennas of the New
York-Boston radio relay system. The aim is
to transmit wide frequency bands with high
efficiency — band widths which some day
can be expanded to carry thousands of tele-
phone conversations and many television
Plctures.

e R Frrm e
Eraa bl 'e-{ 1

Practical aspects of waveguides were
demonstrated by Bell Telephone Labora-
tories back in 1932. Steady exploration in

new fields, years ahead of commercial use,
continues to keep your telephone system

Base of 2 waveguide circuit in a repeater station the most advanced in the world.
of the New York-Boston radio relay systemn.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR GCON-
TINUED |MPROVEMENTS AND ECONOMIES |N TELEPHONE SERVIGE.

36 TELE-TECH * November, 1948
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MOBILITY!

.o . "RESIN-FIVE" is so
mobile it is highly effec-
tive in sweating seams.
The activity and stability
of "RESIN-FIVE' Flux
make this an accom-
plished fact!

ODORLESS!

... Yes —"RESIN-FIVE" is
virtually without odor at
refatively high tempero-.
turest

STABILITY!
“Resin-Five [s Available in 5 ... "RESIN-FIVE" is STABLE
esin-rive |5 yar e
- s s CTIVIT E LED! under the most extreme sol-
Core Sizes with Varying Per- ACTIVITY UNEQUALE dering temperatures and the
centoges of Flyx Conienk .. . Just Think Of This —"RESIN-FIVE" will solder Flux still does the [ahbl
Digmeters ranging from easily and readily such metals as Zinc, Brass,
0107 to 250" — All Practical Nicke! Silver, Nickel-Plate, Copper and Ferrous
Alloys! Alloys. REMEMBER "RESIN-FIVE"™ [§ NOT CORRO-

SIYE AND IS NOT CONDUCTIVE!

Contact Kester's Technical Department and get the facts on this unusual product.

NON-CORROSIVE NON-CONDUCTIVE

RESTER SOLDER COMPANY

4201 W. Wrightwood Avenue, Chicago 39, lllinois

Factories also at Newark, M. J. * Broniferd, Canada

TELE-TECH + November, 1948 37
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e 101D OT

(Trade Mark of the HELIcal OTentiometer)

to simplify YOUR Potentiometer—Rheostat Problems!

HELIPOT'S Wide-Range, High-Precision Control
Advantages Available in Many Sizes of Units

Ll
H e I I I] UT —the original helical poteniiometer—

has proved so popular in modern-
izing and simplifying the control of electronic eir-
cuits, that many types and sizes of Helipots have
been developed to meet various potentiometer-rheo-
stat problems. Typical production Helipot units
include the following ...

(CUTAWAY
VIEWS)

MODEL B— Case diameter—3.3";

MODEL A—Case diameter—1.8"; MODEL C—Case diameter—1.8";
Number of turns--15; Slide wire Number of turns—10: Slide wire Number of turns—3; Slide wire
length—140%%"; Rotation— 5400°; length —— 46%”: Rotation — 3600° ; length — 13.5”; Rotation — 1080°;
Power rating--10 watts; Resistance Power rating—5 watts: RESistancé Power rating—3 watts; Resistance
ratings—o0 to 300,000 ohms. ratings—10 1o 100,000 ‘ohms. ratings—5 to 30,000 ohms.

SPECIAL MODELS

In addition to the obave standard Helipot units, special models
in preduction inciude . ..

MODEL D—Similar to Model BB, above, but Jonger and with

‘uppﬁe AR jrements. - * e greater length ot slide wirve. Case diameter—3.3”; Number of
meet individval req;l“. fiatted shafts, scré 25; Slide wire length—231"; Rotation—9000°; Power
peciu'l fength shafts, - rating—15 watts; Resistanee ratings—100 to 500,000 obms.

MODEL E—Similar to Model B, but longer and with greater
length of slidle wire than Model D. Case diameter—3.37;
Number of turns—20; Slide wire length—373”; Rotation—
14,300%; Xower rating—20 watts; Resistance ratings—i50 to
£00.000 ohms.

o 0.1%—and i
linearity ’dif;f;:;.e:ou-.ng1ude additional 1oP%:
o modi L ;

s

Send for HELIPOT Literature!

“électron!

can ines ! <o
peint on_wa'h“r Jpecial feulureié sained by %‘Q
and many _advantages 1o B% Sy o tions. H
1mp1_;r[3ni . ‘e cpn“.n\ app 1C : e I D
i : ' THE CORPORA

TION
SOUTH PASADENA 3, CALIFORNIA

Have vyou latest
_ .. data an DUODIAL — the turns-
indicating knob dial? If not, write!

38 TELE-TECH <+ November, 1948

www americanradiohistorv com


www.americanradiohistory.com

414 834
LIMITER MONITOR

Pictured here is an all-Presto
single channel recording sys-
tem, Above is the block dia-
gram, worked out for this
equipment by Presto engi-
neers.

HEN YOU NEED rccording or transeription equipment you
can’t go wrong if you make the complete system 100% Presto.

For Presto is the world’s foremost manufacturer of recording and
transcription equipment and discs. And Presto’s experience with
countless installations, including all the big ones, will aid you in
achieving greater efficiency and trouble-free operation.

The recorder is the 8DG with direct gear drive. The amplifiers
are the 39-B three channel preamp, the 41-A Limiter, the 92-A 60
watt recording amplifier, and the 89-A monitor.

Multiple channel installations consist of as many duplications of

the basic channel as are needed with the addition of switch or patch-
ing facilities. When you think of recording, think of PrRESTO.

824
AMPLIFIER

I

REGORDING CORPORATION

Paramus, New Jersey

Mailing Address: P.O. Box 500, Hackensack, N. J.
In Canada: WALTER P. DDWNS, Ltd., Dominion Sq. Bldg., Montreal

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

TELE-TECH +¢ November. 1948
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OUT OF THREE

ONE OUT OF EVERY THREE television sets
equipped with magnetic deflection means
utilizes an I-T-E Focus Coil! — testimony
enough to the dependability, effectiveness,
and manufacturing economies to be obtained
with these precision-built coils.

I-T-E Focus Coils are made for use
with tubes 10", 12" and 16" insize. They are
completely engineered for quality through-
out. Best uniform-cross-section enameled
copper wire is wound on a core of acid-free,
impregnated paper. Terminals are securely
anchored — will actually withstand a 16-1b.

pull on each lead. Entire wound assembly
is completely enclosed in a pressed-steel case,
which is zinc-plated to resist corrosion. The
coil center-hole is sufficiently large to allow
adjustment of raster on screen.

I-T-E Focus Coils are available in three
standard mountings, and specified mountings
can be supplied on request.

For complete technical information
on I-T-E Focus Coils—oron other I-T-E
precision-built wire-wound products —
write, specifying your needs.

"FOCUS COILS

The Leader In Technical Excellence

I-T-E CIRCUIT BREAKER CO., RESISTOR DIVISION
19TH & HAMILTON STREETS, PHILADELPHIA 30, PA.

SWITCHGEAR o UNIT SUBSTATIONS o 1SOLATED PHASE BUS STRUCTURES o AUTOMATIC RECLOSING CIRCUIT BREAKERS o RESISTORS » SPECIAL PROOUCTS

40 TELE-TECH + November, 1948
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PHILCO

ONE OF THE WORLD'S FOREMOST ENGINEERING ORGANIZATIONS

With a research, engineering and field staff of more
than 1000 technically trained individuals, Philco is today
applying more manpower to its forflung engineering
activities than to any other phase of the company's oper-
ations except the actual manutacture of its products.

Philco scientists and engineers are engaged in a diver-
sified program ranging from fundamental research in
various fields of physics, chemistry, electronics and applied
mathematics to design and development work on hun-
dreds of materials, components and finished products.
Manufacture of these products—home and auto radios,
radio- phonographs, television receivers —refrigerators,
freezers, air conditioners—mobile radio-telephone, micro-
wave relays and communications equipment—radar,
loran and military devices—calls for additional engineer-
ing talents applied to mass production. And still other
engineers are making important contributions in such
activities as Philco television station WPTZ and a world-
wide organization of field service engineers.

Another important phase is the com-
., pany's participation with leading technical
institutions in joint undergraduate cooper-
ative courses and in advanced graduate
and postgraduate studies.

On the pages within are presented some illustrations of the scope and character of the work being done by Philco scientists
and engineers to advance the frontiers of knawledge in electronics.

www americanradiohistorv com
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wave "plumbing’ is being This model clarifies the mathematical problems of design- Opticol properties of thin evaporated films.are investi-
tions for precise frequency ing a complicated wideband amplifier. This technique has gated in one of the Philco physics labaratories. Such
vision relays. been of the greatest value in designing television receivers. filnis are impartant in television tube research,

A N 2 — il L . 5 Pl
of microwave radiation requires careful design of feed horns for The trend towards subminiaturized canstruction is being applied to many types of present-
on of the reflecting anténna -dish. Horn patterns are being mea- day equipment by Philco research and development engineers, This madel of a phig-in
ifing table surrounded with o radiation-absarbing background. unit provides a sweep generator circuit that is readily reploceable.

a cathode ray picture tube for a Philco television set are
neet engineering “specs’. Many man-hours of engineer- belt. Throughout the Philco plants is similar specialized test equipment, each: element designed
ich precision test equipment to simplify mass production. by engineers who are experts in mass praduction requirements.

r 500 Philco Technical Representatives serve with the Air Force, Army and A key function of field service engineers is training distributor and dealer per-
y ds a world-wide organization of instructors and maintenance experfs sonnel ta service such products as television sets. Philco has given full training
«ing with radar, radio, communications and refrigeration equipment. ta more TV servicemen than all other manufacturers combined.

www americanradiohistorv com
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The "Monoformer” is a form of cathode ray tube developed by Philco to This imposing orray of micrc
yield a voltage related to any fixed curve inscribed on the special screen used to check design calcula
of the tube. Important uses are forecast in computer circuits. selective filters used with tele

e

Television relaying requires IF amplifiers such as the 75 mc strip shown here with band- The transmission

widths of over 20 mec. Philco has developed a design method that assures high quality of proper illuminati
transmission over long distances through the use of such "transparent” circvitry for relaying. - sured ‘on this ratc

e s R L_ LN S ;
Aligning and testing television sets on a moving canveyar are typical Philea Electrical charocteristics of +

advances in the art of electronic mass production. Skilled factory engineers checked to make sure they |
design such vast operations with engineered efficiency in every detail ing =kill go into designing st

=

W

This WPTZ transmitter, designed and =
built by Philco engineers, provided

.

oy

more hours of television broadcasts
than any other television transmitter
in the world during the nine-year
span from 1939 until 1948.

Nav
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PRODUCTS OF PH I LCO ENGINEERING

GOOD PRODUCTS stem from good engineering. Philco products have established a
world-wide reputation for quolity during the 56 years of the company's history,
and that reputation has been solidly founded on engineering achievement.

Now, as Philco extends its research ond engineering scope far beyond the horizons 4
of a few years ago, the men and women of its vost laborotories are engoged in a
diversified program of pioneering the new and even better producis of tamorrow.
Today new opportunities for engineers and research scientists are cpening up in

Philco's expanding activities in radio, television, refrigeration and industriol electronics.

AU

TO::::E".E RADIO RECEIVERS
D am AND

2 FMm

OMMUNICATJONS EQU!PMENT

LORAN Fop MARINE

AND ARCRAFT NAVIGA Tion

LONG PLAYING RECORDS

]ELE‘V’SIO N AM FM,
',
RAD'O-PHONOGRAPH COM B’NA”C N
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' a SEALED [N STEEL CONSTRUCTION
Chicago Transformer’s drawn steel cases provide
convenient, compact mountings; seamless steel-

wall protection against atmospheric moisture and

corrosion; unsurpassed strength and rigidity to
withstand shock and vibration; clean, streamlined
" appearance that adds eye-appeal to any

equipment.
... the only transformer  JRPRpp—
i [ 1 Solder lugs or wire leads, Most units are available
II“ e of Its kl"d ' with identical ratings in two base styles to fit your

price and/or wiring preference.

S CHARACTERISTICS KEYED TO
~' MODERN TUBES

Voltage, current, and output ratings have been
designed for one purpase only—to fill the require-
ments of the receiving, transmitting, and industrial
electronic tubes currently most in demand. No
listings wasted on obsolete circuit needs. Result-

P

yweo THESE OUTSTANDING FEATURES

a condensed, yet comprehensive, line that's right
in step with today’s new circuit designs.

y

L

4 EXACT MATCHING OF REACTORS

with power transformers. Current ratings of plate
and filament supply transformers and of the high
voltage plate transformers are matched by choke
capacities specially designed for the purpose.
Mountings match, as well, for uniform, “tailored”

good looks.

Q TRUE HIGH FIDELITY THROUGHOUT
=" 3 RANGES

Frequency response within =% db; distortion ex-
ceedingly low, even at low frequencies. These are
the characteristics of the input and output trans-
formers. Driver and medulation transformers pro-
vide response within =1 db. All audic units are
designed for frequency ranges that fit three classes
of up-to-date audio application. Full Frequency
Range: 30-15,000 cycles (good up to 20,000 cycles,
where required). Public Address Range: 50-10,000
cycles. Communications Range (voice): 200-3,500
cycles.

Have Complete Details On Hand For Your New Equipment Planning

S j,. WRITE TODAY FOR CATALOG

TELE-TECH ¢ November, 1948 45
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Foremost Name

IN THE FIELD OF

ELECTRONIC
COMPONENTS

f "//iv For N _ 23
o THREE DECADES \

TELEVISION =
CIRCUIT ELEMENTS

From

BALANCED ANTENNA COILS
To

/ MAGNETIC DEFLECTION YOKES ‘
/\ Built To Your Specifications \
At ‘ ;
= * | \\
o~ THEF. W, SICKLES COMPANY ~ ~
/  CHICOPEE MASSACHUSETTS ' \
b Offices In: \
=R gl LOS ANGELES — INDIANAPOLIS
CHICAGO — NEW YORK
BOSTON
46 TELE-TECH +* November, 1948
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Die-Stamped Circuits

for Radio and Television

The Franklin System provides mass production with
greater uniformity, lower cost and less weight.

New stamping method produces
inductances, tuner circuits,
stamped wiring, ground connec-
tions, etc., all in ONE operation.

Franklin's die-stamped circuits
for television, radio, broadcast and
industrial electronic equipment are
the industry's first major advance
in high-speed economical manu-
facturing. What mass production
methods accomplished in the auto-
motive fleld is known to all. The
one-piece body, for example, revo-
lutionized automobile production.
And, significantly enough, the
process was one of stamping. ’

For 25 years, radio’s production
lines have been enslaved and
slowed up by the limitations of
hand-assembly, hand-wiring,
hand-soldering and hand-testing.

Sound Video Panel embodies the stamping
method used to produce stamped circuits,
inductances, high frequency coils, tuned
circuits, ground connections, tube sockets
and connections for components.

Never has the industry experi-
enced the benefits of fast, low-cost
production and its numerous by-
products such as uniformity in
quality and performance and re-
duction of human error.

Now, however, the industry en-
ters a new era with great new pos-
sibilities of stepping up its output
and lowering its costs. In one op-
eration, at one stroke of a ma-
chine the complete wiring and in-
ductance coils can be stamped. The
same panel includes the sockets
and pin connectors, permitting a
single dip-soldering operation.

Typical of these operations are
the Rotary Station Selector and
the Sound and Video panel, illus-
trated on this page. These are
among the more recent examples
of the Franklin stamped wiring

TELE-TECH <+ November. 1948

Typical 12 channel television selector switch without steel housing. All
inductors ure die-stamped by the Franklin stamping methed.

technique. The Sound and Video
panel shows at a glance how a
complicated and critical group of
components is produced by, or
embodied in, the stamping process.

This feature has long been
known by radio manufacturers
using Franklin Stamped Airloops;
their accuracy and uniformity per-
mits radio receivers to be produced
and tested with a dummy antenna
system. The Airloop, being a com-
bination loop and cabinet back, can
then be installed in the last opera-
tion.

Qur patented processes have in-
sured precise duplication of these
critical items as to electrical char-
acteristics. The extent to which
this feature of introducing exact
and interchangeable units can fa-
cilitate the production of compli-
cated circuit assemblies, may not
be fully realized by some design-
ers; for example, the RF or the IF
assembly in the television receiver
where the combined effect of cir-
cuit variables in each of several
stages makes adjustment and
alignment so complicated it must
be done by technical experts.

In the Franklin system where

www americanradiohistorv com

the coils and wiring can be made
identical in each assembly, many
of the alignment operations are
eliminated.

Development work on the Frank-
lin Stamped Wiring technique has
been stepped up and through the

Franklin Airloop (cabinet back and loop
antenna) standard equipment with lead-
ing radio receiver manufacturers.

cooperation of the engineering de-
partments of several of the larger
television companies, rapid prog-
ress is being made. Those engineers
who have had an opportunity to
study our methods at first hand
are convinced that this is the one
known method of reducing televi-
sion receiver costs. Franklin Air-
loop Corp., 4320 34th Street, Long
Island City, New York. Adv.
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RIC Turret Swilch fype
channel selector, manu-
factured specifically for
Philco Television models.

Radio Condenser Company, long time spe-
cialists in variable capacitors and tuning de-
vices, now brings to television the background
acquired over these many years.

Recent developments in push button and
multiband tuning, and iron core permeability
tuners, have provided many of the largest
radio and television manufacturers with units
specifically adapted, both to their circuit and
budget requirements.

Your use of the facilities and specialized
knowledge of R/C engineers, will save many
hours of needless design work, reduce costs
and assure dependable operation.

R/C manufacturing plants are strategically
located* to serve your delivery needs, any-
where, anytime!

Worite today for the new R/C catalog show-
ing a complete line of variable capacitors and
tuners for the industry.

*WESTERN CONﬂIH!lI DIVISION, WATSEKA, ILL.

RADIO CONDENSER COMPANY

SUFPI.IEI!S TO SET lﬁAHUFAC'l’UREHS ONI,Y

|

*RADIO CDHDEHSER €O., Camden, N. J. *Radic Condenser €o., Ltd., Toronto, Cunudu

2
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Control panel for use with
cascade rectifiers.

This
inches high, delivers 70 kv,

cascade rectifier, 42

15 ma d-c. Consists of two
basic Kenotron-tube rectifier

sentits.

SMALL RECTIFIERS

FOR DC VOLTAGES . /v /35 K/

New, within the last year, is this
small cascade-type rectifier for gener-
ating smooth high d-¢ volrages. Suit-
able for laboratory and factory for
resting and as power supply. Features:
versarility, reliabilicy, reasonable price
and long tube life with much lower
cost of replaccment tubes. The
rectifiers can be furnished for single-
phasc operation from 115- or 230-volr,
$0- or 60-cycle power supply.

Basic unit is a 35 kv, 32 ma (contin-
uous) recrifier, with necessary trans-
formers mounred in an oil-filled steel
tank. Each unic is 34" wide, 257 deep
and 21" high. Up to four units can be

GENERAL

November, 1948

stacked, giving d-c volrages up to 135
kv, Quepur volrage ripple, peak to
peal, will not exceed 0.1% per milli-
ampere.

A CONTROL PANEL can be supplied
which will provide smocth ourput
voltage control over the complete
range from zero to maximum. Ac-
curacy of ourput volrage, with this
panel, is =5 per cent of full scale;
accuracy of current indication, =2
per cent. Overcurrent protection is
included.

SUITABLE FOR INTEGRAL MOUNTING.
Because of irs small size, this rectifier
can often be mounted within the en-

www americanradiohistorv com

closure housing vour own product.
Such integral mounting is usually
preferable  from all  standpoints—
Jowers cost, saves space, and improves
appearance of the entire assembly.
STANDARD UNITS, IN REGULAR PRO-
pUCTION. These cascade recrifiets are
bailt up of srandard units that are in
regular  production.  They can  be
shipped on shorter schedules than are
notmal for this general class of equip-
ment.

For prices and specific information,
address inguiries to our nearest office,
or to General Elecrric Company,
Transformer Sales Division, 16-213,
Picesfield, Mass.,

"ELECTRIC

401-56
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does the work of 2 oscillographs

e s 0 sy it

WITH THE TYPE 5RP-A CATHODE-RAY TUBE
AT 4000 VOLTS ACCELERATING POTENTIAL

The new Du Mont Type 248-A,
which replaces the former Type
248 in the medium-voliage field,
now employs the Type S5RP-A
Cathode-ray Tube at an accelerat-
ing potential of 4000 volts. As a
wide-band oscillograph (5mc) for
studies of pulses and other sig-
nals containing high-frequency
components, the Type 248-A still
provides all the desirable fea-
tures of the discontinued Type
248. In addition, it may be used
immediately as a high-voltage os-

cillograph simply by plugging in
a suitable power supply. No mod-
ificalion is necessary.

Thus the new Type 248-A can
take the pface of two instruments
—a medium-voltage and a high-
voltage cathode-ray oscillograph.
And, best of all, production econ-
omies allow the new Type 248-A
to be sold at the same low price
of the former Type 248.

Now, more than ever, the Type
248-A excels any Instrument in
its class!

Du Mont Type 248-A
Cat. No. 1244-E, with 5RP2-A
$1870.00

AND FOR OPERATION AT 14,000 VOLTS ACCELERATING POTENTIAL, JUST
PLUG IN THE TYPE 263-B HIGH-VOLTAGE POWER SUPPLY

The requirements of modern os-
cillography frequently demand
relatively high accelerating po-
tentials for the investigation and
photo-recording of high-speed
transients and pulses of extreme-
ly low repetition-rates. 14,000
volis accelerating potential is im-
mediately available for these
studies, with the Type 248-A, by
simply plugging in a power sup-
ply such as the new Du Mont
Type 263-B. No modification is
necessary.

" With the power supply and the

Type 2088 Projection Lens, the
Type 248-A becomes also a pro-
jection oscillograph.

The facility with which the
range and versatility of the Type
248-A are thus increased, togeth-
er with the availability of such Du
Mont accessories as projection
lenses, power supplies and oscil-
lograph record cameras, is fur-
ther evidence that in oscillogra-
phy, Du Mont is always your best
buy.

B Technical details on request

Du Ment Type 263-B
High-Voltage Power Supply
Car. Neo. 1208-E  $142.50
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© ALLEN B. DU MONT LABORATORIES. INC.

d ALLEN B.

S

CABLE ADDRES

DU MONT LABORATORIES,

INC.,

PASSAIC, N.
ALBEEDU, NEW YORK, N. Y., S5 A,

J.
Y U.5.A
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TELEVISION e TELECOMMUNICATIONS e RADIO

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

TO MOBILIZE ALL RADIO FACTORIES—Too much
military radio preoduction is now being demanded of the
“big"” manufacturers, while hundreds of smaller plants
get no part in defense output. The RMA industry mobili-
zation proposal outlined on following pages would break
up this concentration of Government orders, so that
many manufacturers now turning out only civilian prod-
ucts would right away, get at least small defense orders.
By working on these they would acquire the know-how
of making Government equipment, which differs greatly
from civilian goods in standards and technique. From
this initial nucleus, the smaller factories could expand
rap:dly when called on for heavier defense production
—or in case of war.

TV PROGRAM IDENTIFICATION—Television-camera
designers may soon be asked to devise means of show-
ing station call-letters and sponsors’ names throughout
all programs. Idea would be to have the unobtrusive
station-identification appear in the lower left-hand cor-
ner of TV screen all the time the station is on the air.
Above call-letters could be inserted single word desig-
nating the sponsor of program being viewed. Proposal
stems back to the old-time Biograph movie days when
each film had identifying name or trade-mark in all
scenes. As suggested for TV, plan would answer re-
peated inquiries from video audience, “What station is
this?” and “Who is the sponsor?”

TV identification idea has been discussed with several
station execs and sponsors who seem enthusiastic about
the benefits. We think the TV audience, too, will be glad
to have such continuous identification.

GETTING DOWN TO BED ROCK—The communica-
tion industry is blessed with engineers who have not
been too lazy to work out accurate theories or to solve
the mathematical problems that have arisen. There was
a time when electronic tube operation itself was ex-
plained by mechanical analogies, with marbles, shot, etc.,
simulating the electrons. While oftimes ingenious, these
systems rarely explained things accurately enough to be
of any value. Now, however, the electronic art has pro-
gressed so fast and so far, and the basic characteristics
of circuit networks are so well known, that today many
of the old problems in mechanics, physies, chemistry and
other basic fields are quickly and accurately solved by
electronic analog systems. When some such problem
comes up, engineers are apt to search around for an elec-
tronic problem whose solution involves the same sort
of mathematical relations, and then set up an analog
that will give the answers.

TELE-TECH ¢ November, 1948

YOUNG ENGINEERS VS. JOBS—Nearly 909, of the
students now enrolled in electrical-engineering courses
are taking studies which lead to degrees in communica-
tions or radio-electronic applications! This in spite of
the fact that hundreds of heavy-current electrical engi-
neering jobs are going begging, while radio jobs may
soon be far behind the supply of men.

At present 35000 seniors are enrolled in all the engi-
neering courses in the nation, yet the prospect for engi-
neering jobs to be available next June runs only about
29,000. Trouble and disappointment is evidently ahead
for Graduation Day, 1949. And this will be even more
acute on later anniversaries, when diplomas eventually
are handed out to the present 50,000 engineering juniors,
73,000 sophomores, and 57,000 freshmen—with only about
26,000 jobs in sight!

RADIO ABSORPTION BY HUMID AIR—Dr. Van
Vleck of Harvard first predicted, theoretically, that at
certain wavelengths, microwaves would be absorbed by
water vapor. When the U. S. Armed Forces encountered
difficulty with K-band radar on humid days near the
end of the war, Columbia University undertook a spe-
cial study of the trouble.

During these researches, predictions of radio absorp-
tion were not only validated but extended. Water vapor
was found to be strongly resonant with waves of about
1.33 centimeters. When humidity approaches that of a
muggy tropical day, 94% of the energy is lost by waves
beamed at targets only three miles away.

Other gases were also found to exhibit similar absorp-
tion characteristics, each resonant at a different fre-
quency, as reported in the C. H. Townes’ paper on micro-
waves before the Philadelphia Instrumentation Confer-
ence on a following page.

HOW “VIDEQ” WAS BORN—It was way back in 1932
at an RMA sub-committee meeting in New York when
the committee members, appointed for the purpose of
proposing standards for TV, were asked to find a name
for the frequencies that produce pictures, comparable
with terms such as “audio”. The committee consisted of
Dr. A. N. Goldsmith, J. V. L. Hogan and Dr. A. F. Mur-
ray. Aften an hour spent on the problem, the three
master-minds came up with three good names, one of
them “video.” Soon, however, all agreed that ‘“video”
best filled the bill. The word is believed to have come
from the list furnished by John Hogan. Even then, the
committeemen were not sure “video” would really catch
on, until, months later, they saw it copied by the formal
British wireless magazines, always slow to adapt Yankee
technical terms. :
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To Put U Radio Factories on

An outline of the RMA plan for industry-wide prime contractors and sub-

contractors. Aims to enlist all manufacturers of radio devices and parts

HE question of industrial mo-

bilization can be made very sim-
ple by recognition of a few funda-
mental facts:

1. Industrial mobilization means
all-out effort.

2. So that later all-out industrial
mobilization can be accom-
plished in minimum time, we
need NOW the intelligent utili-
zation of all existing industrial
facilities. This means:

(2) Industry as a whole must
participate.
{b) Ultimate mobilization
plans must be coordinated with
current procurement as an es-
sential preliminary to placing
the industry in readiness for
any all-out effort.
(¢) Individual elements of the
industry must participate in
the ratio of their ability to con-
tribute.
(d) Procurement must be
channeled to individual ele-
ments of the industry to pro-
vide a sufficiently uniform flow
of work to justify the estab-
lishment of departments suit-
ably staffed and equipped to
handle intelligently the work
loads placed upon them.
While directed specifically to radio,
this Plan may be readily applied to
other industries.

The radio -~ electronic industry
comprises a total of some 200 manu-
facturer-assemblers and some 150
parts suppliers.®* The volume of
completed radio apparatus produced
in 1947 approached one billion dol-
lars, which from current indications
may shortly be the volume of mili-
tary business alone. Of the 200
manufacturer-assemblers, approxi-
mately 50 companies had annual
billings of five million dollars and
upwards. Of this group of 50 com-
panies, 40 had annual billings of 10
million dollars and upwards. The

®In the business-office files of Tele-Tech and
Caldwell-Clements, Inc., however, there are the

names and addresses of some 1100 manufacturers

of radio equipment and ¢omponents.
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Industry Mobilization Committee of the RMA

PRESENT plans for industrial mobilization of radio production are
largely built around the original proposals of William A. MacDonald,

president of Hazeltine Electronics Corporation. Supplementing these out-
lines, the RMA Industry Mobilization Policy Committee has considered

other reports and material emanating from Washington.

The RMA Industry Mobilization Committee comprises:

Chairman, Fred R. Lack, vice-president Western Electric Co.,, New York
Vice-Chairman, Paul V. Galvin, president Motorola, Inc., Chicago

Harry A. Ehle, vice president
International Resistance Corp., Phila,, Pa.

Frank M, Folsem, vice president
Radio Corp. of America, Camden, N. J.

George R. Haase, vice president
Operadio Mfg. Co., St, Charles, Il

group of 40 companies just referred
to may be divided conveniently into
two portions.

First: A group of some 10 com-
panies heavily engaged in the de-
sign, development and manufacture
of military radio and electronic
equipment but which, together, pro-
duce about 259% of the home radio
equipment.

Second: A group comprising some
30 companies which devote their
principal attention to the design,
development and manufacture of
home radio equipment and produce
about 609 of the industry’s volume,
but are now doing little or no Gov-
ernment work.

Third: The remaining group of
companies comprising some 160,
produce about 15% of the home
radio equipment. Although there
may be some companies in this
group which are doing a substantial
amount of Government work in
comparison to their size, in the ag-
gregate the contribution of this
group to the current preparedness
program is not large.

The significant point in the pre-
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H. L. Hoffman, president
Hoffman Radio Corp., Los Angeles

W. A. MacDonald, president
Hazeltine Electronics Corp.,, N. Y., N. Y.

R. C. Sprague, president
Sprague Electric Co., N, Adams, Mass.

ceding figures is the fact that the
backbone of the radio industry is
not now participating in the design,
development and manufacture of
military radio apparatus. It is fun-
damental that this great segment of
the industry must participate if
rapid all-out mobilization is ever to
be accomplished with success, and
this participation must be along the
lines of good business procedure.
Assume that the backbone com-
panies of the industry could be in-
duced to undertake military work
to a minimum of 25 percent of cur-
rent billings and be assured of a
reasonable profit. With this assur-
ance and continuing production for
the Government, an adequate mili-
tary department could be supportied.
Such a military department would
be headed and staffed by the type
and character of people required for
the particular operation. Such peo-
ple are specialists and without the
support of Government business,
there is little incentive for many
manufacturers to carry such people
on the payroll. To implement this
assumption, selected contracts, work
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20% Military Production Basis

and tasks should be let on a negoti-
ated or other satisfactory basis to
these gualified companies.

Other companies where a mini-
mum of 25 percent of the total vol-
ume of business would not justify
establishment of a special military
department, could be assigned to
specific companies as subcontrac-
tors, and encouragement offered to
both the prime contractors and sub-
contractors to develop friendly
working relationships.

With the elements and tools
specified in the preceding para-
graphs, it is expected that the fol-
lowing results could be accom-
plished:

a—Organization of a majority of
the radio-electronic industry into
a well-defined, coordinated activ-
ity.
b—Each prime contractor would
have a well-staffed, well-organ-
ized department with a well-
gualified head. This department
would be susceptible to rapid ex-
pansion at short notice.

c—Each prime contractor would

become experienced in design,
development and manufacture of
military equipment and in pro-
portion to its ability to contribute.
d—Each prime contractor would
be responsible for specified other
companies to be used as subcon-
tractors, thus placing responsibil-
ity for education of these other
companies in the most experi-
enced hands.

“Leader” Operation Proposed

To accomplish the preceding ob-
jectives RMA proposes that the
*“leader” type of operation, which
was so successful in the shipbuild-
ing industry and in certain phases
of our radio-electronic industry
during World War II, should again
be put into effect. Details of the
RMA Plan for accomplishing the
above are very simple and should
include the following:

1. Active support by the Secre-

taries of Defense, War, Navy and

Alr.

2. Appointment by the Govern-

ment of a four-man committee
including ranking and qualified
officers representing the three
Services and one civilian, chosen
by the three Service Secretaries
and recognized by his position in
industry as being qualified, to
properly coordinate and channel
current procurement to leader
companies.
3. Appointment by the Govern-
ment of a strong industry advis-
ory committee chosen primarily
but not exclusively from a panel
to be submitted by the RMA, to
act as consultants and technical
advisors to the Government com-
mittee referred to above.
4. With the advice of the indus-
try committee, leader companies
would be designated to assume
the responsibility of educating
and bringing aloeng the large num-
ber of other companies in indus-
try, through the medium of sub-
contracts in proportion to the
ability of such companies to con-
tribute.

(Continued on page 114)

Chart of radio-manufacturers’ total income {estimated to 1950) as divided between military production, civilian radic and television
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IV in UHF (475-890 me

Ninefeen additional black-white six-mc channels proposed; upper 300 mc

reserved for color, due in a few years — Higher tube powers seen

HE GOLD-RUSH of ’49 may be

duplicated in the television field,
this time in Nineteen Forty-Nine by
the movement started at the Sept.
20 FCC hearing on opening the UHF
(475-890 mc) band to commercial
TV. And the “freeze” of current
TV applications may well accelerate
this event.

The purpose of the 4-day hearing
was to discuss and place before the
Federal Communications Commis-
sion the opinions of the TV industry
on interference now experienced in
television reception, propagation,
utilization and equipment availabil-
ty in this new band.

TV Interference, Present and
Projected. Testimony indicated that
interference is not bad now, except
in a few locations such as Trenton,

Fig. 1: In San Francisco, Television
California uses this equipmen!
for field tests in UHF band

W6 XJD
EVEROR Ll 50N
POwER umiy

By ALBERT FRANCIS

N. J., with only 35 stations now
operating. Construction permits
have been issued to 89 others, and
of the would-be gold-rush TV
broadcasters, 301 have filed ap-
plications. The latter have bheen
“frozen” for about nine months un-
til the FCC can review engineer-
ing rules and standards. More data
on the effects of the troposphere are
needed. Stations on the same chan-
nel should be spaced at least 150
miles (Norton says 280 miles), and
this means fewer stations can be
fitted into a national allocation plan.
The 12 channels we now have are
not adequate for the holders of CPs;

Fig. 2: Compare the VHF piclure received on 77.25 mc (left) with the one transmitied

on 612 mc (rightl

13.8 Miles
47,000 ujv

| Cluster 19
. 77.25Me.
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Both transmissions are from same antenna site,

13.8 miles away

?3,8 Miles
300 u/v

Cluster 9
612 Mc.
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Fig. 3: Total width of this UHF ielevision
receiving antenna is 13% in. This model will
match a 300-ohm balanced transmission line

therefore how can the 301 applicants
be taken care of when the “freeze”
ends? Only by opening up new and
virgin territory (and that means
the 475-890 mc band) can the situa-
tion be alleviated.

Should our present VHF tele-
vision broadcasting be continued
without change? The answer Iis
“Yes,” as given in a summary of
the hearing by FCC Chairman
Wayne Coy.

Among those offering testimony
were: Joint Tech. Advisory Com-
mittee; TV California Television
Broadcast Association: Bureau of
Standards; DuMont Labs.; Cowles

Broadeasting; Eitel - McCoullough;
RCA-NBC; Westinghouse; Zenith;
Paramount. Four witnesses urged

the FCC to examine the spectrum
between 300 mc and Channel 2, to
try to find additional space for TV.
Unused Government assignments,
under JRAC, are in this region.
Utilization of the UH Band. The
majority testifying agreed that the
FCC Rules and Standards for this
band should be the same as for the
present VHF band, and that the
same channel width of 8 mc be used.
To the question of whether or not
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color TV as well as black and white
pictures should be broadcast in this
new band, three said “Yes” (RCA,
Zenith, TV California); those say-
ing “No” were JTAC, DuMont,
Paramount, Cowles. Norton thinks
the entire UHF band should be re-
served for color only. Those who
sald “No” made the following sug-
gestions for accommodating color;
Use microwaves; workout a real-
location plan later when color is
ready; use CBS color now designed
to work in a 6 mc. channel.

Color. Representatives of Color
Television, Inc., described their col-
or system. This utilizes the usual
black-white system to transmit
three images which appaer simul-
taneously, side-by-side on the pic-
ture tube. These, after projection
thraugh red, green and blue filters
respectively, are superimposed to
form color picture. They were able
to demonstrate pictures over a wire
circuit employing a 12.5 mc. chan-
nel width.

RCA reported progress in its lab-
oratory on color TV. Certain im-
provements have been achieved as
for instance, less noise in the signal
from the flying-spot slide scanner
due to the spot illumination posses-
ing more red energy; development
of cameras with 3 image orthicons;
a new camera using a single camera
tube is being developed. Receiver
research includes a projection model
using a miniature picture tube, an-
other type employing reflective pro-
jection and a direct-view set using

Fig. 5: Diagram of RCA’s Model B Converier.

Noise factor at 500 mc is
22 db above normal. Oscillator radication ot 450 mec is 9,000 microvolis at
the input terminals of a receiver 100 ft. away, under normal conditions

Fig. 4: Froni view of RCA model B converter {left) and chassis without cabinet (right)

a special tube for color. Higher
power transmitters are being com-
pleted for use in New York City
for color broadcasting tests. Earlier
plans for channel width reduction
made possible by dropping the high
frequencies inv the red and blue
channels have been checked and
proven practical.

With substantial progress in ap-
paratus design, there remains the
continued investigation of propaga-
tion before the performance of a
color television service can be eval-
uated, What everyone, including
the FCC, wants to know is “When
will this system be ready for public
use?” As a guess, it appears at least
two years will elapse. Naturally, the
imminence of color will have con-
siderable effect upon FCC alloca-
tions in the UHF band.

- Propagation in the UHF Band.

Compared with VHF television, it
will be more difficult (from 1 to 12
times as difficult) to insure satisfac-
tory pictures over the same area be-
cause of terrain factors and high
attenuation of objects near the re-
ceiving antenna. More data is
urgently needed on all phases of
propagation in this new band.
Four independent field tests have
been made and reported to the Com-
mission in detail. Westinghouse
submitted data covering Stratovi-
sion tests on 5314 mc. DuMont in
New York City transmitted on 612
mc, ERP 80 watts, antenna height
600 ft.,, and compared reception
with that from WABD on 77.25 mec.
Result was that UHF was found
feasible for TV broadcasting.
Television  California  experi-
mented in San Francisco with trans-
(Continued on page 118)

Fig. 6: Curves for comparison of required field intensity
for satisfactory TV reception on UHF with VHF, The required
field varies between the limits shown by A and B diurnally
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WO-WAY radio corhmunication,

used during the war in ordnance
plants employing modified 30-40
mc¢ FM police-type equipment,
pointed the way towards success-
ful application of mobile radio in
largescale railway operations. To
implement railroad radio communi-
cations, the Association of Ameri-
can Railroads (Communications
Section) worked out a freguency
assignment providing six frequen-
cies for the different railroad sys-
tems in the country, on the basis of
FCC’s allocation of 60 channels in
the 152-162 mc band. The present
plan provides for the separation in
any one area of at least 120 kc be-
tween different railroad radio sys-
tems.

The AAR recommended detailed
equipment specifications covering
the major units of equipment.
Farnsworth engineers supplemented
these specifications with an exten-
sive program of field tests under ac-
tual operating conditions before go-
ing into production upon a final line
of equipment, Fifty complete sets of
preproduction equipment were con-
structed for tests on various rail-

§6

~_Mobile. FM Equipment

roads over a period of two years.
These tests resulted in much valu-
able information which was applied
in the final design of mobile radio
equipment.

A typical test made on the Detroit,
Toledo and Ironton Railroad Co.,
with the Ford Motor Co. cooperat-
ing, investigated the effects of si-
multaneous operation and control of
a satellite station and a main sta-

GONTROL UNIT COVER

CHANNEL MOUNTING BASE ASSEMBLY
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FROMT END BRACKEY

My

UNIT BOTTOM PLATE

By A. A. CURRY,

Product Engineer,
Farnsworth Television & Radio Corp.

tion operating on the same carrier
frequency. Two fixed stations were
involved in the test, one being lo-
cated at the Flat Rock Yards and
the other, the satellite station, being
located at the Fordson Yard, ap-
proximately 14 miles apart. The
mobile unit, when operated be-
tween these two stations, was un-
able to detect when it went out o
range of one station and into the
range of the other station, giving in-
formation for planning of mainline
radio systems extending over con-
siderable distances.

The field tests proved that the
mechanical problems encountered in
railroad service were of paramount
importance. The equipment had to
withstand continuous vibration, se-
vere shock condifions at the instance
of starting, the corrosive effects of
coal smoke fumes, and the heat
problem where a train may go from
a desert condition where the am-
bient temperature is well over 100°
and within a few hours be in a
mountain region where the temper-
ature may drop to below freezing.
The equipment must also be pro-
tected against all types of mechani-
cal damage. When units are mounted

Fig. 1: Use of standardized components fa-
cilitates interchangeability of basic paris

REAR END BRACKET

CHASSIS
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Design for Railroads

Efficient two-way engineering requires

First of Two Parts

long maintenance, interchange-

able parts and flexibility in any fixed or mobile combination of equipment

on the tender of a locomotive there
is always the danger of their being
accidentally covered with coal or
water. The clearance problems on
most railroads are such that an-
tenna design must be given careful
consideration so as to avoid me-
chanical damage.

Maintenance responsibility is di-
vided between two different groups.
Established union set up for elec-
trical maintenance on rolling stock
is under the jurisdiction of the Elec~
trical Maintainers Union. Any serv-
ice by trained radio technicians will
therefore have to be set up as a
separate group and the maintenance
of equipment must be done In a
radio service shop rather than on
the rolling stock. Individual equip-
ment units must be easily handled
and carried considerable distances
in order to meet the maintenance
problems involved.

The electrical problems involved
in the design of the equipment are
rather severe. The primary power
available for operation of the radio
equipment may be any of a num-
ber of different voltages which are
in common use, namely 32, 64, and
110 volt de, as well as 117 volt ac.
None of these voltages are held to
within very close limits of regula-
tion, variations being found as great
as 20% from normal.

To meet these problems, it was
decided to wuse basic units which
combine to make a system (Fig. 1).
Five units were selected as follows:
receiver, transmitter, power supply,
control and accessory units. Space
requirements of the larger units of
equipment (receiver, transmitter,
fixed station control unit and ac
power supply) showed them to be
approximately the same. It was
therefore possible, through careful
design, to keep all of these units to
one standard shape and size, thus
making it possible to design me-
chanical parts for the various units
identical to be interchangeable. This

TELE-TECH < November, 1948

interchangeability not only allows
for manufacturing economy, but
makes practical the use of tools and
methods which could not have been
justified if each individual unit re-
guired a separate size and shape
chassis and cover. It also makes it
possible to incorporate maximum
flexibility in mounting the equip-
ment into standard as well as spe-
cial mountings. A typical arrange-
ment is shown in Fig. 2.

The following equipment require-
ments have to be met:

1. Defective units must be ca-
pable of quick replacement. The op-
eration of replacement must be
made as foolproof as possible since
non-technical personnel may be em-
ployed in this operation.

2. Exact mechanical and electrical
interchangeability of all like units
must be maintained.

3. No additional tuning adjust-
ment should be needed or required
at the time of installation.

4. Transmitter units must be ca~
pable of being sealed so that per-
sonnel unlicensed by the FCC can
remove defective transmitters as
well as all other units in the field.

For units to be quickly replace-
able by non-technical personnel, a
very ingenious mechanism was
therefore developed for plug-in pur-
poses. This mechanism performs the
three distinct functions of holding
the front of the unit so that it can-
not “jack knife,” it facilitates plug~
in and out (even though plugs are
used with heavy contact pressure),
and it locks the unit into operating
position against all shocks and jars.
The mechanisin which performs
these three functions is simple and
inexpensive to manufacture.

Fig. 2: Diagram showing arrangement of a typical Farnsworth remotely controlled fixed

station installation with an operaling position provided of
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J00 Natt

TV Transmitter

3

Engineering design for residential areas where low-
power provides needed coverage . . . May be
installed "off limits" with 12X directional antenna

By M. L. GASKILL,
Engineering Products Dept., RCA Victor Div., Camden, N. J.

Fig. 1: The TTI-500A television transmitter. Left section of
cabinet houses aural FM transmitier, M exciter occupies lower
compartment, Visual itransmitter is in right hand section.
Power supplies for each transmitter are also located in cabinet

58

www americanradiohistorv com

HE RCA TT-500 is a television
transmitter capable of providing
a peak power output of 500 watts.
It is designed for use in areas (pref-
erably residential) where a low-
power transmitter will provide ade-
quate signal strength and the
desired coverage. In communities
where building regulations preclude
erection of a transmitter site, good
service might be provided from a
point outside the community limits.
Directional antennas can be fur-
nished which will provide gains as
high as 12, resulting in a radiated
power up to six kw, from the 500~
watt transmitter. Such a sysftem
should provide a very strong signal
in its most favorable direction.
The TT-500 television transmit-
ter is furnished in two models: type
TT-500A, which will operate in any
one cf the low-frequency channels
2-6 (54 mc ~ 88 me); and type TT-
5008 for any one of channels 7-13
(174 mc - 216 mc). The two trans-
mitters, which employ air-cooled
tubes throughout, are nearly identi-
cal as far as outward appearance is
concerned. Their performance spec-
ifications, which meet all of FCC
standards, are identical. As might be
expected because of the wide sep-
aration between the highest operat-
ing frequency and the lowest, how-
ever, the electrical design of the
two transmitiers necessarily differs.
Physically, each transmitter is
housed in two Iidentical cabinets,
which can be installed bolted to-
gether as one unit 56 in. wide, or
arranged on individual cabinets
each 31 in. wide. One of these cabi-
nets contains all the components of
the visual transmitter, and the other
cabinet contains those of the aural
transmitter. Controls for both aural
and visual sections of the transmit-
ter are accessible through openings
in the door of each cabinet.

Low-Band Transmitter

The visual section of the TT-500A
low-band transmitter is shown in
block diagram form. The complete
transmitter consists of the carrier
generating circuits, video amplifiers,
modulator, power supplies, and the
necessary control circuits.

The video amplifiers, modulator
and rf circuits occupy the upper
half of the cabinet (see Fig. 6). For
the rf channel, an RCA 6V$§ crystal
oscillator drives a §V6 doubler. This
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is followed by an RCA 807 tripler,
an RCA 4-125/4D21 doubler and
two type 4-250A/5D22’s in parallel
as the final amplifier. Conventional
condenser-tuned tank circuits are
employed in the plate circuits of
all these stages except the power
amplifier, which is tuned by vary-
ing the tank inductance. This is ac-
complished by changing the relative
proximity of two oppositely-wound
coils.

High-level modulation is applied
to the grids of the two 4-250A/
5D22 tubes in the power amplifier.
Therefore all rf stages can be simply
meter tuned as straight-forward
class C amplifiers. None of these
stages except the power amplifier
require neutralization.

The video system is a three-stage
amplifier with excellent frequency
and phase response. Video signals
at RMA standard levels are fed into
an RCA 6AGY7 first video amplifier
which is followed by another RCA
6AG7 video amplifier which drives
three RCA 807’s in parallel as the
modulator. A clamp-circuit type of
dc insertion is used in the grid cir-
cuit of the modulators. This circuit
automatically maintains the proper
black level.

The aural section of the transmit-
ter is frequency modulated, of
course, and has a power output of
250 watts in accordance with FCC
requirements for television trans-
mitters of this power. It consists of
a “direct-FM'" exciter followed by a
single 4-125A/4D21 doubler, which
in turn drives a pair of 4-125/4D21’s
in parallel as the power amplifier.
Gold-plated wvariable inductances
utilizing sliding contactors are used
in conjunction with three element
% networks (which incorporate the
tube plate and grid capacitance) to
tune the doubler and power am-
plifier.  This circuit arrangement
presents a high LC ratio, provides

Fig. 21 Transmiiter
control console. The
left section contains
a picture monitor
and waveform oscil-
loscope; audio and
video gain controls
are on right
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Fig. 3: Block diagram of visual and aural sections of the low band TT-500A transmitter
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Fig. 4: Block diagram of visual and aural sections of the high-band TT-500B transmitier

VISUAL QUTPUT

LOW PASS
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\\ \\ Rl . % %R
L I Loy L I 1

Fig. 5: Schematic interpretation of the vestigial sideband filter.

Coaxial elements in

the “loss-pass” filter provide cascaded resonant circuits which dissipate a part of lower
sideband energy in the load resistor B. Those of notch filter uare tuned so that load
resislor B, dissipates energy a! a frequency Y4 mc below the lower limit of the channel

maximum band-pass and reduces
distortion and losses to a minimum.
Adjustments of the variable induc-
tors are made directly from the
front control panel.

The operating principles of the
RCA direct-FM exciter are fairly
well known, since this exciter has
been used extensively in FM broad-

www americanradiohistorv com

cast stations for several vears.

The “mean” or carrier frequency
is produced by a master oscillator
which is followed by a small num-
ber of multiplier stages. Frequency
modulation of the master oscillator
is obtained directly by means of re-
actance tube modulators. When an

(Please turn to next page)
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500 WATT TV TRANSMITTER (Continued)

audio signal is fed to the reactance
tube grids, oscillator freguency
changes in exact accordance with
the modulating voltage. The exciter
operates between the limits of 27
and 44 mc. With a multiplication of
two, a frequency range of 54 to 88
me is obtained. Under modulation,

.ﬁ.
i
}

the carrier frequency deviation is
*40 kc.

Center frequency stability is au-
tomatically maintained by a control
circuit which operates by comparing
a sub-harmonic of the modulated
signal with that of a temperature
controlled crystal oscillator. Fre-

Fig. 6: Upper compartment of the visual section of 500 watl transmitler centains carrier

generating circuits, video amplifier and modulator,
shelf) are grid modulated by 3-807's

parallel as final amplifier (top

Fig. T:

60

A pair of 4-250A/5D22 tubes in
{left center)

FM power amplifier {left) and double-driver slages (right) of cural section.
Fixed capacitors are connected acress tank coils.

Tank tuning is by sliding contacis

www americanradiohistorv com

guency dividers reduce both signals
to a common frequency in the range
of 18.75 to 25 ke and a 90° phase
angle between the signals applied
to the balanced modulators, operates
a two phase motor which has a
compensating capacitor mounted on
its shaft. This capacitor is connect-
ed directly across the tuned circuit
of the modulator oscillator and au-
tomatically connects any frequency
shift.

This system is a simple, direct
method of producing high-fidelity
frequency modulation and stable
center-frequency operation. It pro-
vides a carrier frequency stability
of *=.0029%.

High-Band Transmitter

Both the aural and visual sections
of the high band type TT-500B em-
ploy four 4X150A tubes in parallel
in the final stage. In the case of the
visual section, these four tubes are
grid-modulated by a pair of 807s.
Relatively little power is required
for complete modulation of these
tubes., The transmitter provides a
visual peak power of 500 watts.

The high band tube lineup Iis
shown in the block diagram. A 6V86
crystal oscillator establishes the
correct submultiple of the carrier
frequency. This oscillator feeds =z
6V6 tripler. The frequency is then
doubled in the next stage which
utilizes a type 2E26, and tripled
again by a 4-65A in the following
stage. The 4-65A in turn feeds a
4X150A doubler which drives the
four 4X150A’s in parallel.

Conventicnal capacitive and low-
impedance link interstage coupling
methods are used. Modulation takes
place in the final stage, and so all
the preceding stages can be narrow-
band types providing optimum
power amplification and ease of
tuning. The frequency multiplying
and driver stages are simply meter-
tuned as straight class C amplifiers.
Tuning of the final amplifier of both
these transmitters is described in
detail later. Of course, both trans-
mitters employ a sideband filter
which suppresses the undesired
sideband. This greatly simplifies the
tuning of the transmitter, as com-
pared to transmitter employing low-
Jevel modulation and internal side-
band cutting. This is easily recog-
nized, because in the latter type,
each low level modulated stage op-
erates as a class B amplifier, and
each stage must be adjusted for
proper bandwidth to do its particu-
lar part of the sideband cutting. -

In the FM aural channel of the
TT-500B, the carrier center fre-
quency is provided by the direct FM

(Continued on page 116)
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Designing & Engineering

SOME PHILCO PRODUCTION STATISTICS

An idea of the size and scope of Philco Corporation is gained from the fact that the
Company has produced nearly 23,000,000 radios and radio-phonographs during the 20
years since it entered the industry in 1928. Throughout the past 18 years, Philco has led
the industry in radio production, and in 1947 manufactured over 2,700,000 sets. Enter-
ing the refrigeration industry in 1938, Philco in only six years of production has also
achieved a leading position in this field.

Wide engineering interest has heen aroused by the application of this unique manu-
facturing experience to the mass production of television receivers.

With its conveyorized television operations expanding rapidly, Philco expects to reach
a production rate of 10,000 TV sets a week in the first quarter of 1949.

To realize this production level, the Company has invested more than $15,000,000
in television research and engineering and in production facilities. Its contributions to the
fundamental advances making possible modern television have heen outstanding, and to-
day hundreds of members of its research and engineering organizations are working on
the ‘design, development and mass production of television receivera. Over 5,000 em-
ployees (of the 20,000 men and women employed by Philco) are engaged in the diver-
sified television production activities outlined on following pages.

During 1949, the pace of Philco television manufacturing will be still further ac-
celerated, and the Company’s 1949 production schedule calls for an output of about 600,-
000 receivers, three times the production of the entire industry in 1947.

3

=

Left: Engineering design sample meeting the
required performance characteristics as for-
warded te Factory Engineering. Right: Modi-
fications in wiring and component layout are
appareat in sample which has been suitably
adapted for technics used in mass-production

Engineers discussing circuitry of new TV re-
ceiver. Development of IF system having
’ correct gain characteristics and frequency
response is a major phase of design.
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HE development of the design of
a Philco television-receiver

chassis is an evolution that involves

the teamwork of a considerable
number of groups of research
scientists and engineers, each with
a different approach to the basic
problem of creating a new and even
better television set.

Fundamentally, the Design En-
gineering Department is faced with
two problems. One is the need to de-
velop new ideas for new television
features, or even completely new re-
ceivers, which will have wide pop-
ular appeal. The second requirement
is to incorporate these new ideas in
functionally sound form so that the
completed product will deliver satis-
factory performance.

The start of the process of de-
veloping a new tielevision recelver
comes in a series of informal con-
ferences among the wide variety of
research scientists and engineers at-
tacking the problem. Ideas are col-
lected from groups in the Philco Re-

Circuit measurements with precision test equipment assure correci design specifications

search Division, for instance, on
cathode-ray picture tubes and asso-
ciated deflection and focusing cir-
cuits; on wideband amplifiers; on
RF sections and tuners; on optics, if
the model is a projection receiver.
Some of these ideas may lead to im-
provements In existing models;
others may contain $o much basical-
1y new thinking that an entirely new
type of television set evolves.

‘with

Other ideas come from several
groups within the Engineering De-
partment. The group working on
Advanced Studies, for example, may
contribute entirely new circuitry for
an IF amplifier and perhaps suggest
some new tubes and associated cir-
cuits for other sections of the re-
ceiver. Similarly, the components
group frequently suggests modifica-
tions and improvements in both the
designs and application of the hun-
dreds of parts used in designing a
complete television chassis. Engi-
neering specialists in tooling and
fabrication add their suggestions as
to the mechanical layout and the in-
corporation of new features in an
efficient way. Field engineers work-
ing with the field representatives of
the Philco Service organization and
the company’s distributors
often suggest ideas based on experi-
ence with all sorts of operating con-
ditions.

From all these sources and many
others comes a wealth of ideas ap-
plicable to the design of a new tele-

- vision recelver. The Television De-~

sign Engineering group acts as the
clearinghouse and coordination point
where all these diversified concepts
are considered, discussed, tested,
and combined into a complete tele-
vision system for a new model. As a
result, this design engineering group
of necessity includes a considerable
number of specialists in wvarious
phases of television video and audio
circuitry and components, as well as
other engineers with experience in
overall systems design.

When the ideas assembled by

(Continued on page 86)
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Ernest Traub, optical project engineer. and William E. lﬂiﬂln d.lmc!ur of research, db:m
prejection-TV system. Wires delineate rays from keysfone image to form rectemgular picture

IV Research

A valuable and complete equipment of loboratory apparatus in the fields of optics, slec-
tronics, chemistry, and general physlcs, focililates gquantilative checking of results
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Underlying present Philco
receiver designs are broad
scientific studies which go
back 20 years in all of the
branches of physics, elect-
ronics,chemistry, mechanics

UCH of the basic technical work

required for developing the
variety of television receivers pro-
duced by Philco is the outgrowth of
carefully planned research by
groups of scientists and engineers.
This work, during the past 20 years,
has covered every field of physics,
chemistry, electronics, electrical and
mechanical engineering applicable
to the fundamental problems of tele-
vision transmission and relaying, as
well as reception.

The breadth of this continuing
research is emphasized because it
illustrates the philosophy underly-
ing the Philco Research Division.
Scientists and engineers working
there are encouraged to compare
notes and find out what other groups
are doing. There is a premium on
teamwork.

To implement this philosophy, the
Research Division holds frequent
progress meetings to discuss each
of the many projects under way in
the laboratories. These meetings
have two principal functions. One
is to examine the progress of the
scientific project and analyze the
information being obtained by the
research. The other purpose of these
meetings is to eliminate any techni-
cal bottlenecks encountered in the
work. This is accomplished by get-
ting the advice of the director of
research, and perhaps the assistant
director and other senior members
of the Division, who have a broad
grasp of the principles to be applied
in seeking a solution to the problem,
as well as specialists in applied
mathematics, circuitry, tubes or any
other applicable subject.

The present Philco Research Di-
vision was formed in 1941 by gath-
ering into one organization all the
groups engaged in research in spe-
cial subjects, among them the tele-
vision, radio and phonograph fields.
Prewar television research was con-
cerned with developing and build-
ing complete electronic television
systems, including transmitting and
relaying equipment as well as re-
ceivers and antennas. Much of this
work was pioneering and proved of
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great benefit in developing industry
standards for television. For in-
stance, Philco was the first to trans-
mit and receive 525-line pictures
and pioneered in developing the use
of FM sound for television.

During the war years, the Re-
search Division did basic work in
the development of circuitry, com-
ponents and systems of many types
of airborne radar equipments and
VT fuzes, as well as some military
applications of television. With the
end of- the war, extensive research
was resumed in the fields of com-
mercial radio, phonographs, televi-
sion, communications, industrial
electronics and allied subjects.

At present, the work of the Philco
Research Division in television is of
two general types. The first is the
continuous fundamental exploration
of new knowledge with some pres-
ent or future bearing on television
receivers. One of the groups con-
cerned with this activity concen-
trates on developing new circuitry
and associated components, espe-
cially in connection with RF, IF,

video amplifier and sweep circuits .

for television receivers. A second
group does basic tube development
with emphasis on both projection
and direct-view cathode ray picture
tubes while another group of re-
search scientists specializes on the
problems of television optics. Tele-
vision microwave relay development
work by a fourth group has yielded
some concepts and approaches, in-
cluding subminiaturization of cer-
tain receiver sections, which may be
of value in future television receiv-
er design problems. Still another
section, concentrating on test equip-
ment, has developed such useful in-
struments as a flying spot scanner
to provide pictures with varying
amounts of contrast, an RF genera-
tor for signals on various channels
and a monoscope generator for test-
ing video response. This group also
conducts propagation studies in var-
ious present and proposed frequency
bands to determine propagation
characteristics and study receiver
and antenna response with a variety
of designs.

Another general classification of
the work done by the Research Di-
vision on television covers problems
which demand an immediate solu-
tion rather than the long-range pro-
grams outlined above. Most of these
problems involve aid to Design En-
gineering on some special feature of
television receiver design on which
trained research thinking is needed
to provide clues toward a practical
answer. For instance, new deflection
and focusing circuits may be de-

A group of research specialisis discuss the “poles and zero” method of predicting TV IF
amplification response, which con thus be determined without building an actual chassis

sired for a proposed new picture
tube and chassis. Because of the
tentative production schedule estab-
lished, this becomes a “task force”
project which receives top priority,
with experts assigned to it who may,
in turn, call on other groups in Re-
search and Engineering for assist-
ance. Special projects of this type
also receive regular attention at
progress meetings, as previously de-
scribed, so that the thinking of Re-
search Division leaders can be fo-
cused on the most difficult technical

problems.
With projects consisting of long-
range and immediate research

studies, the output of the Division
similarly divides itself into direct
answers to assigned problems and

This flying-spot scanner, used to provide TV pictures of varying conirast range, is typical
of aids to video development designed by the test-equipment section of the Research Division

basic reports which may cover a
considerable section of a certain
field and include answers to numer-
ous questions or challenge further
inquiry. In physical form, the Re-
search Division bhuilds experimental
models of new circuits, components
or systems to demonstrate the new
principles which have been devel-
oped. These models often form the
basis for parts of the future pro-
duction designs evolved by Design
Engineering,.

Another tangible form of Research
output consists of technical reports
in which are contained full descrip-
tions of the methods of analysis,
technics and results obtained by
each investigation. These reports

(Continued on page 90)


www.americanradiohistory.com

Sub-Base Manufacturing

Modern machinery and mechanization in Philco's metal plant permifs
efficient cutting, stamping, shaping, welding and plating of all
the metal chasses required in radio and in television production

ROBABLY the most outstand-
ing individual component of a
finished television receiver chassis
is the metal sub-base, which in out-
ward appearance is simply a piece
of shaped and punched metal.
Functionally, it has the all-impor-
tant job of holding the assembled
components rigidly in place. Sub-
bases are a specialty at Philco, and
the facilities provided at the Phila-
delphia plant allow for quantity
production of almost any conceiv-
able type of metal chassis. In the
case of current television produc-
tion, thousands of odd shaped sub-
bases each having over 200 holes
and cut-outs are made available fo
the main assembly line each week.
Sub-bases for television sets are
ordinarily formed out of #16 gauge
steel which is received at the plant
Incoming #16-gauge steel sheet metal being cut into blanks of the correct size for a in sheet form. E?Ch steel sheet
television sub-base on a metal squaring shear. Foot-bar controls the machine’s operation measures 48 x 120-in. An overhead
crane delivers the incoming raw
material directly to a bank of pow-

Press punching the larger holes and cut-outs. Operaior’'s wooden handled suction cup facili- Bending sides, inserting reinforcing indents,
tates handling of blanks while nailboard identities any punch breaking during operation makes punched blank semirigid structure
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Operations

er squaring shears, from railroad
freight cars. These shears cut each
of the large sheets into 22 x 24-in.
blanks, the size required for a tele-
vision sub-base, and these in turn
are fed into the punching and form-
ing presses.

The plant is equipped with 85 dif-
ferent presses that range in capac-
ity from 10 to 500 tons. In passing
through the plant, the television
sub-base blank is first subjected to
three piercing operations where dif-
ferent sized holes and cut-outs are
punched. The larger holes are
punched first while smaller and odd
shaped holes are added in subse-
guent steps. Each punching opera-
tion has been carefully engineered
to avoid any stretching or tearing
of the metal between the adjacent
holes. A spot check is made periodi-
cally by the operators of each of
the presses to be sure that none of
the punches in the machine have
been broken. For this purpose nail-
boards are used, and these consist
of a board larger than the sub-base
in which brads or nails have been
driven to outline each of the holes
in their correct location as formed
either by previous or current punch-
ing operations. If a punch has been
broken, the sub-base will not fit
over the nails and onto the board
below, whereas if the press is oper-
ating normally a snug fit at all
points is achieved. When a punch is
broken, the press must be stopped
until the die can be removed and the
punch replaced. Phileo, in main-
taining its own tool and die shop,
minimizes stoppages of this nature.

The tool and die shop employs 54
machinists and tool and die-makers.
Their jobs, aside from repairing
broken dies, include changing dies
to conform with the latest engineer-
ing specifications and building new
dies for each press operation when
required. The construction of a new
die or a new series of dies is both
time-consuming and painstaking
work, and accounts for a large per-
centage of the eight to ten weeks
preparation time required before
the plant can be geared to produc-
tion.

At Philco, measurements for all
dies are made by using the upper
left hand corner of the die plate as

Drilling a die plate in a jig-borer. All die measurements are made from the upper left

corner of the plate.

a reference point. The die plates are
drilled on a jig borer that has an
accuracy of 0.0001-in. and is di-
rectly readable on an indicating
gauge. The holes are drilled so that
the punches will fit snugly and are
countersunk to allow them to be
flush with the back of the die plate.
The die plates (upper and lower)
are then mounted on die-sets which
in turn are bolted into the presses.
Tool and die-making requires con-
siderable attendant machining
equipment and consequently a va-

Gauge in center foreground reads directly in 0.0001-in. graduations

riety of lathes, milling machines,
shapers, and grinders are on hand.
Returning now to the television
sub-base, after the piercing opera-
tions have been completed, the blank
is fed into another press in which a
forming die has been installed. It
is at this point that the blank begins
to take on the appearance of the
component observed when looking
at the finished television chassis.
As the die descends into the center
of the blank, all of the sides are
(Continued on page 90)

Finishefi television sub-bases emerging from one of the two automalic electroplating ma-
chines in Philco’s plant 8, Stondardized zinc plating prevenis subsequent rusling of metal
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Three cathode ray tube focusing coils being wound simultaneously.

Machine stops automalically when

required turns are wound

- =4 Nearly 50%, of total RF, IF

and special coil assemblies required for radio

and television sets are produced at Plant 20

T

Direct reading me-
chanical gauge meas-
ures height of contacts
in turret switch wafer

-

Crayoned pattern on
oscilloscope screen in-
dicates response limits
for correct location of
the coils on the form

EARLY 509 of Philco’s total

coil requirements come from its
subsidiary plant No. 20 located be-
tween Trenton and Philadelphia, at
Croydon, Pennsylvania. The two-
story plant provides approximately
70,000 square feet of floor area and
some 82% of its 1200 employees are
actually engaged in producing vari-
ous types of power transformers and
rf and IF coil windings.

Each week Croydon ships produc-
tion gquantities on some 200 different
coil components. New orders take
about five weeks for deliveries,

After connecting leads have been soldered to the siart and finish of
{ecus coil windings, unit is assembled into metal housing as shown
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Above: “E” laminations are inserted through the super-
imposed primary and secondary windings alternaiely. as
shown, and form the magnetic core of the transformer

Left: 19 secondary coils for small power iransformers
being wound on single form. In subseguent operafion
a band saw is used io separate each of the windings

Above: In order to seal fransformer windings against mois-
ture, unils are impregnated with het wax in evacualed vals

Left: Completed iransformer being tested for pewer outpul.
Connection clips are dead uniil operator closes the cover
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Heads of cabinet
design section
employ rough
sketches as visual ;
aids in determin- .-

ing which solution |/
best meets desired .
specifications in
new cabinet design

"Mock-ups" of new TV cabinets illustrate all design

features and aid in establishing production methods

HE television receiver, in addi-

tion to being a device for re-
ceiving pictures and sound through
the air, must also funection as an
article of furniture in the consum-
er’s home. Furniture styles and
trends change from year to year,
and so it becomes the function of
the cabinet design department to
develop new cabinets that will be
in line with current style trends.

The design of a new cabinet be-
gins when, after a meeting with top
management, the general perform-
ance and appearance characteristics
of the new model have been deter-
mined. A product assignment sheet
is then issued which directs the de-
velopment of a new cabinet for a
chassis that will be under simulta-
neous development in the television
receiver design section.

The product assignment sheet will
indicate the tentative price and the
tentative production date of the new
model, These two factors establish
important boundaries for those re-
sponsible for cabinet design. The
tentative price sets an approximate
cost limitation, while the tentative
production date defines when the
new cabinet design must appear in
quantity production.

Upon receipt of a production as-
signment sheet, a meeting is held

70

between the chief technical director
and styling director of the cabinet
design section, and the desired fea-
tures, characteristics, and materials
of the new design are discussed.
When the details have been organ-
ized they are turned over to an in-
dividual designer, or a selected
combination of designers for devel-
opment.

The number of industrial design-
ers employed on any specific assign-
ment is not fixed but will vary in
accordance with the tentative pro-
duction date. If this date is sched-
uled sufficiently in advance, the as-
signment may be given to only one
designer, whereas if the production
date is in the immediate future, as
many as three or five designers may
get the same problem at the same
time.

The designers involved on the
project prepare a series of rough
sketches showing a number of pos-
sible solutions to the problem. These
sketches are then screened by the
chief designer and the better ones
are selected for further develop-
ment. Sometimes when a cabinet
design involves unusual shapes that
are difficult to illustrate in sketch
form, modeling clay is used to work
out an illustrative example.

The rough designs selected are

www americanradiohistorv com

Cabinet Desidn &

then worked out into full-size, ac-
curate, detailed drawings from
which a full-size model, or “mock-
up”, is made. The model shop avail-
able to the design group employs
production type woodworking ma-
chinery. This minimizes production
difficulties that might be encoun-
tered in translating a hand-built
cabinet into a production model.

During the time that a new cabi-
net design progresses to the detailed
drawing stage and to the model
stage, close liaison between the
chassis design group and the cabinet
section is necessary to assure that
the cabinet model will be of the cor-
rect size and shape for mounting
the chassis assemblies.

Cabinet finishing is a major con-
sideration in developing a design
model and in fact a design’s fate is
often determined by the selection
and execution of the finish. The
cabinet design section at Philco has
access 10 a complete finishing labor-
atory where nearly every type of
production finish is stocked, and fa-
cilities for mixing any desired finish
are available. Wood cabinet finishes
usually consist of the toner stain for
overall color, filler to close up the

Designers have quick reference to the laiest
cabinet hardware mounted on display boards

TELE - TECH +

November, 1948
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Product Development

At left is the original
model of a 1001 cabinet
which never reached
produclion. The de-
sign was agbandoned in
favor of the cabinet
slyle shown at right

pores of the wood, sealer to seal the
wood against moisture, and several
coats of clear lacquer to present a
tough surface treatment. Plastic
mock-ups are usually made from
wood and finished to simulate the
desired plastic.

A satisfactory appearance having
been attained in the finishing proc-
ess, the model is taken to the “fit-
up” room, At this point the designer
must see to it that every desired
detail has been incorporated and
must be satisfied that the model
looks exactly like an operating
model, even though it is only a

After a design has been approved, full-scale detailed drawings are
prepared for use by model shop in constructing design sample

mock-up. All knobs, dials, dial
pointers, grille and grille cloth, must
be absolutely perfect in appearance
so that the model will be ready to
be shown.

New models are shown to a group
of sales executives at a special
meeting where all factors such as
saleability, cost, and tie-in with
other current models are considered.
If the model is not approved, modi-
fications are studied that might
make it acceptable when presented
at a later showing, or the model is
abandoned altogether and a fresh
approach to the design is started.

After the sample cabinet model
has been approved, it is turned over
to the furniture engineering section
where production drawings are pre-
pared and production samples are
developed based on the newly de-
signed model,

The cabinet sample forwarded to
furniture engineering is closely
studied for production methods
which, incidentally, may vary from
manufacturer to manufacturer. For
example: some manufacturers may
prefer to make the base of the cab-
inet out of one piece of material,

(Continued on page 87)

Cabinet-makers check the size of each component part against full-
scale drawing and use production types of woodworking machinery

TELE-TECH + November. 1948

www americanradiohistorv com

71


www.americanradiohistory.com

Back posts fer the
consolette cabineis
are gluad, clomped

-
Machining instrument

together, and then
placed in position on
this sub-assembly
damp carrier which
rotates slowly. The
glued posis dry in one
30-minute ravoluﬂiu

rail panels for a Phil-
co felevision consol-
elte is efficiently done
in this automaiic
moulder at Watson-
town. Note workman
at right checking typi-
cal panel dimensions

525 different construction operations

required for consolette fype cabinets

Grille overiays and top cleats are glued and then clamped together on”
this “merry-go-round.” As the device revolves, the sub-assemblies dry

Dial inserts are glued into the instrument rail panel and this sub-
assembly is clamped on a “ferris-wheel” for drying as wheel revolves
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A specially built press holds the paris of a Philco model 1240 during major assembly operations
This special jlg checks cabinet size and panel hole locations to assure o precise chassis fit

ATSONTOWN Cabinet Divi-

sion of Philco Corporation pro-
duces a large number of the cab-
inets for Philco television receiv-
ers, utilizing 365,000 sq. ft. of work-
ing space in several modern plant
buildings located on a 13-acre site
in Watsontown, a small town in
north-central Pennsylvania.

The entire process of making tele-
vision cabinets is well integrated so
that the 525 different cperations re-
quired to produce a typical conso-
lette flow smoothly, from the basic
raw material—lumber in a huge
seasoning shed—to packing the

gleaming hand-rubbed finished cab-
inet in its carton.

At Watsontown, over 1,500,000
board-feet of gumwoods, walnut and
mahogany are air-drying at any
given time, or more than three
months’ supply at the average con-
sumption rate of 100,000 bd. ft. each
week. This lumber is all first air
dried, then kiln-dried, and tempered
for several weeks before cutting, so
that the wood will not change di-
mensions when the completed cabi-
net is in the customer’s home. Inci-
dentally, it takes about 9 board feet
of lumber to produce a typical Phil-

co television receiver consolette.

Seasoned lumber, its moisture
content carefully checked, is cut and
ripped in the ‘“dimension plant”
where any defects are removed and
the wood is faced to level it, then
put through moulders to give it the
desired profile. Next step is the wood
mill or “machining plant” where the
final machining operations take
place and some sub-assemblies are
glued together. Careful planning to
determine which parts can best be
made by cutting and which should
be glued, results in the most effi-

(Continued on page 87)

One of the large sanding machines used to quickly remove rough epets

Consoleite cabinets are corried by monerail conveyor fo a specially
ond do the linal trimming on bocks of televigicn consolette cabineis

designed spray booth where o final lacquering operation is performed

e i

i
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Clean, oxide-iree parts are produced in hydrogen fired ovens at Cleaned, metallic parts, welded together. and mounted {0 a glass
Lansdale. If oil, lint, oxides or finger smudges are notl removed stem irom the electron gun. Due to high voltages, careful 100%
arcing, siray emission or leakage might occur in finished iubes inspectlion is performed to assure freedom from quasi-short circuits

TV Tube Manufacturing

Modernization and mechanization plans now underway will result in lower

In order to assure ¢good black-and-white pictures the color content and Samples of each production lot of picture tubes are
screen coaling of cathode ray tubes must he wuniform. Here the operaior life tested as long as 1000 hours at maximum voli-
checks the ratio of green, blue and amber against a standard illuminant age. Frequent readings indicate lile expectancy
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Carefully pre-heated tube gun stems and bulb necks melt together
at proper sealing temperature. In the annealing furnace, at left,
tubes are cooled gradually to prevent sirain patterns in the seal

50 trolleyed evacuation pumps are pulled through temperature
controlled ovens to bake out bulb gases. Simultaneous RF healing
of gun assembly removes occluded gases in metal components

Operations at Lansdale

production costs of cathode-ray “picture tubes”, 90% of which are of 10-inch type

Typical of performance testing on miniature tubes used in tele-
vision receivers are the medasurements for diode balance and hum.
Tubes are used in discriminator circuits of the caudio section.

HE Lansdale Tube Corp., at Lansdale, Pa.,

as a subsidiary of the Philco Corp., is one
of the important sources of the company’s
supply of television tubes, including picture
tubes and other tubes, and a vital link in
Philco’s television operations of the future.

Extensive modernization and mechaniza-
tion plans now under way will make it one
of the most up-to-date television tube pro-
duction facilities in the country. The new
mechanization planned will result in a sub-
stantial reduction in the manufacturing costs
of cathode ray tubes.

The plant with its present facilities is turn-
ing out many thousands of cathode ray tubes
per month ranging in size from four to 12—
in. in diameter, and of these approximately
909% are of the 10BP4 type (10-in.). Some 35
other tube types, totalling 40,000 per day,
are also manufactured in Lansdale and one
half of these are used in television sets.

By April, 1949, present facilities will be
increased to provide greater cathode ray tube
production capacity. These extensive im-
provements, as already pointed out, will re-
sult in important reductions in the production
costs of picture tubes for Philco television
receivers, some 600,000 of which receivers
are scheduled for 1949 production.

dadiohistorv com
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ROBABLY the most important
phase in the manufacture of a
television receiver, aside from actual
assembly operations, is that of test-
ing the various sub-assemblies that
go into the finished product, and
testing to see that the new receiver
performs within the engineering
specifications. Commercial test
equipment for the most part is ex-
tremely expensive and not always
adaptable for use on assembly pro-
duction lines. At Philco test prob-
lems are divided between two
engineering groups, the first of
which is concerned with the design
of production test equipment while
the second builds and maintains the
required number of equipment units.
The design group, composed of
approximately 25 engineers, pre-
pares the detailed drawings of the
equipment to be used in the various

Test '
Equipment

High-voltage TV transiormer test equipment iypifies precautionary design praclice. Unit
is powered when lower plaslic cover screws actuate interlocking switches beneath chassis

test operations. The basic design
information is furnished to this
group by the Factory Engineering
Section who in turn compile the
data from the wvarious laboratory
tests performed on the engineering
samples. On a television receiver,
test operations begin with simple
circuit resistance checks that are
made on the chassis before the tubes
are inserted and before any power
is applied. When a receiver has suc-
cessfully passed this point, the tubes
are inserted and power applied. In
the absence of any obvious defects
such as “smoking” or “burning”,
the set then progresses through the

Preparing new meler dial scales in Philco’s meter laboralory., Use of the inslrumen_t in
production is simplilied when direct readings of the desired measurements are obtained
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various alignment positions, and
after the chassis has been installed
in its cabinet, final checks are made

using both artificial and trans-
mitted signals.
Since  television  transmission

standards have been established by
the FCC and since all television re-
ceivers will be operating within
those standards, Philco has found
it expedient to install a central
signal cage which houses all the
signal generators required for test-
ing. Coaxial transmission lines carry
the signals from the central signal
cage to test points on the main pro-
duction line and to operators in
trouble shooting areas. This prac-
tice eliminates duplication of equip-
ment and offers greater flexibility
for extending any test signal to
anothexr position.

With a central signal generating
system in operation, it becomes pos-
sible to minimize the required num-
ber of new test equipment designs
by re-designing portions of exist-
ing equipments or by re-setting the
signal levels in the transmission
lines. New test equipment, aside
from having to fulfill a test re-
quirement, must also include other
considerations. In the case of tele-
vision this sometimes involves de-
signing intricate power interlock-
ing systems because of the high
voltages employed, and because of
the non-technical or semi-technical
personnel operating the equipment.
Production schedules and non-tech-
nical personnel also make simplicity

TELE-TECH * November, 1948
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Calibrating a production kilovoltmeter,
and consequenily can be employed to test instrumenis used on preduction lines manufacturing both direct view and projection TV recelvers

in all designs a key-note.

In general all production test
equipment, including the signal
generators for the central distribu-
tion system, is designed and built
at the Philco plant. Occasionally a
requirement for a piece of standard
commercial test equipment is estab-
lished, and under these circum-
stances the Test Equipment Design
Section defermines which of the

available models shall be purchased -

from outside sources,

Philco test design engineers de-
vote a great many hours to the
development of specialized produc-
tion-test equipment because of the
need for -specific types of precision
tests to maintain high quality stand-
ards of performance and to achieve
large-scale production efficiently on
moving test conveyors.

Construction and Maintenance

The construction and maintenance
shops and laboratories for produc-
tion test equipment operate as six
separate sub-groups. The first of
these, called the metal group, con-
structs the metal cabinets and sub-
bases needed to house the test
equipment. The units are made from
sheet metal stock and all process-
ing equipment necessary is at hand.
Raw material is cut to size in a
squaring shear and the resulting
blank is punched with the required
mounting holes on a power press.
Several different types of hand
operated brakes are available to
bend the metal into the desired

TELE-TECH * November, 1948

shape and drill presses are used
to bore the mounting holes for the
front panel and all of the necessary
components.

After the sub-base has been
formed it is forwarded to a second
group for insertion of components
and for wiring. Each unit is in-
dividually wired and checked and
is then brought into the laboratory
and calibrated for the job the unit
was designed to perform on the
precision signal generating and

Calibration equipment was designed to produce known high voltages ranging from 3 o 30 kilovolis

test equipment available. The com-
pleted instrument is then installed
at desired points along the assembly
line by members of the installation
sub-groups.

A jig and fixture sub-group oper-
ating independently prepares the
necessary cord ends and test jigs
or fixtures required to operate in
conjunction with each unit of test
equipment. Primarily the group is
concerned with the development of

(Please turn to next page)

K complete stock of spare paris for all basic meter movements used is muaintained so that

www americanradiohistorv com

necessary repairs can be effected promptly. Note jig for holding pointers, boltom xight
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UNUSUAL TEST EQUIPMENT

(Continued)

Using an chmmeter on production line for checking continuity and resistance of

various TV circuils,

cord ends to enable rapid connec-
tion of test equipment to points in
the chassis where test signals have
to be applied or where signal
strength or frequency response
measurements have to be made. The
construction of these items must be
such that the unit will withstand

Removable meter scales show “Go” and "“No-go” limits

rugged treatment in production,
maintain its accuracy, and permit
connections to the chassis under test
without undue handling of the as-
sembly.

Broken items of test equipment
are referred to a repair sub-group
who effect the mnecessary repairs

Test equipment mounted at eye level above chassis conveyor {facilitates set
Celluloid maaks on oscilloscope screens show desired curve shapes

alignment,.
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with & minimum delay to  avoid
production stoppages. Usually this
involves installing a spare model of
the equipment kept on hand for
such eventualities.

Philco has standardized the size
of test equipment as much as pos-
sible in order to minimize construc-
tion, installation and maintenance
costs. All equipment is designed for
rack mounting and a standard panel
mounts on 12” centers. Larger units
vary in height but not in the width
dimension. Test equipment has a
standard color throughout the plant
and for this reason is readily iden-
tified. Vista green was chosen as
the standard because tests have in-
dicated it to have a beneficial psy-
chological effect on the employees
and also because it is easier to clean
than some of the other colors,
notably black.

There are two auxiliary groups
which are connected with the Test
equipment Construction and Main-
tenance Section, The first, called the
transmission line group, is con-
cerned with transmitting tests sig-
nals from a central signal cage to
the various points along an assembly
line. This group also maintains the
equipment in the contral signal
cages.

The second group, called the con-
tinuity group, studies circuit dia-
grams of new television receivers
and determines the resistances
which would be encountered in con-
necting a test voltage to different
portions of the assembly. From these
studies the group determines the
various test points which would
yvield the maximum information on
wiring continuity when using an
ohmmeter as a test instrument. Pre-
liminary resistance checking saves
time and money in production since
it serves to check on wiring, short
circuits, and soldered joints before
the chassis is sent along for final
test and alignment operations.

The final auxiliary sub-group is
the meter laboratory which main-
tains all the meters used for meas-
urement throughout the plant and
builds such special meter circuits
as may be required. This laboratory
also builds more complex equipment
for basic meter movements. A set
of electrical standards is maintained
so that new instruments can be
easily calibrated, and these stand-
ards are rechecked periodically by
the Bureau of Standards in Wash
ington. New dial scales for the vari-
ous instruments are also constructed
in the meter laboratory as are such
special shunts or multipliers as
may be required when building
more complex instruments from
basic meter movements.

TELE-TECH ¢ November, 1948
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Cathode ray -~
tubes, ready for
mounting in new
television receiv-
er cabinets, be-
ing tested en-
route to the main
production lines.

Television Receiver Production

Efficient plant layout dnd coordination of activities dssure scheduled outputs

RODUCTION-LINE operations

are so scheduled that each work-
er performs a separate operation.
These operations are flexible so that
the line and output can be contrac-
ted or enlarged on short notice with-
out loss of assembly or production
time.

In general, all processes involv-
ing the manufacture of the receiver
from component parts and bare
chassis to the packing and shipping
are determined and specified by the
Industrial Engineering Department.
Meanwhile, the Production depart-
ments are consulted and are even-
tually given complete operational
layouts, with the assoclated facil-

TELE-TECH +* November, 1948

ities, to do the job. Changes in the
lbasic design, with a view toward re-
ducing costs, are studied; and the
various departments affected, such
as Engineering or Purchasing, are
consulted to consider the feasibility
of the suggestions.

A close study of all the factors in-
volved in the mass production of an
intricate television receiver entails
such items as: allocation of produc-
tion areas; the determining of plant
facilities; type and dimensions of
moving conveyors and other spe-
cialized equipment needed. Plant
revision costs must be kept as low as
possible by wutilizing the area most
adaptable to the manufacture of a

www americanradiohistorv com

specific receiver. If the receiver is
a new model which supplements or
follows an existing model, relatively
few major changes are needed;
however, an entirely new receiver
requires complete facilities of its
own.

In processing a new model for
production the Factory Staff Organ-
ization, Design, Engineering, Pur-
chasing, Material Control, Opera-
tions Planning and other interested
departments will confer to establish
actual preduction dates and sched-
ules. Such matters as the release of
engineering specifications, comple-
tion of tools and fixtures, comple-

(Please turn to next page)
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TV RECEIVER PRODUCTION (Continued)

tion of plant re-arrangements and
layouts, personnel requirements,
and supplier dates for receiving
cabinets and other materials, are
discussed and considered.

The next major step is the sub-
mitting of an approved Factory En-
gineering sample of the receiver to
the Industrial Engineering Depart-
ment. The sample is used as a guide
for making out the operational lay-
outs to be followed by Production
in the manufacturing of the receiv-
er, The most efficient sequence of
operations, which includes assem-
bly, wiring, inspection, testing, and
mounting, is strived for. This in~
volves establishing a precise run-
ning rate for each moving conveyor
and determining the proper station
time from time-study data devel-
oped over a period of years, comple-
mented by continued time studies
for each new product.

The main Philco final production
areas comprise the second and third
floors of Plant 3. The first floor is
utilized for storage and incoming
inspection of components from sup-
pliers, the second floor for mounting
chassis in cabinets and packing,
while the entire third floor is de-
voted to the assembling, wiring, and
testing of receiver chassis and va-
rious sub-assemblies. This plant,
which covers an entire city block,
was designed and constructed espe-
cially for mass production of televi-
sion receivers.

At the present time, nearly two-
thirds of this plant is being utilized
for television receiver production.
Schedules exceeding eight thousand
completed receivers per week are
planned for the immediate future,
with further expansion being con-
templated for 1949.

The third floor, or chassis floor,
contains eleven long belt conveyors,
eight of which are each over 450
feet long. Bach long conveyor is di-
vided into three parts for assembly
and wiring, visual inspection and
continuity tests, and finally electric-
al tests and alignment. The chassis.
onn which the riveting operations
have been performed previously by
a progressive riveting line, are
loaded at the beginning of the con-
veyor. Usually the large bulky com-
ponents, such as power transform-
ers, choke coils, I. F. transformers,
etc., are mounted to the chassis first,
with the multitude of resistors, con-
densers, wires, and numerous other
components installed progressively
later on.
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Sub-assemblies, which are part of
the main chassis, are assembled on
separate conveyors while the whole
receiver chassis is manufactured on
sets of two conveyors operated in
tandem. This makes possible effec-
tively doubled belt length and hence
a greater number of relatively sim-
ple operations, resulting in speedier
production and better quality.

Banks of materials are stored ad-
jacent to the respective conveyors,
with each assembly operator sup-
plied with a quantity of parts in
trays or pans located conveniently
near her. Large inventories of ma-
terial are not stored on production
floors to avoid waste of working
space. Quantities sufficing for sever-
al hours to several days’ production
are supplied, and are replenished
periodically as required, from the
central “holdrooms”.

When the television receiver has
been completely assembled and
wired, it is transferred from the
wiring conveyor to a visual inspec-
tion and continuity conveyor. Here
it is given a thorough visual inspec-
tion, where the workmanship of
each operator is carefully scruti-
nized and where the receiver under-
goes a point-to-point resistance con-
tinuity test. To pass these tests cor-
rectly, each ecircuit must conform to
the wiring diagram of the receiver.

Each receiver is now completely
tubed and the chassis then under-
goes an additional visual inspection
for loose, missing, or damaged parts.
As a supplementary aid to the in-
spection and continuity operation, a
completed chassis is given a prelim-
inary “hot” or signal test, where
any other faulty circuif constants
are intercepted before the chassis

(Please turn to next page)

Platform conveyor iransporis new TV cobinets
in final shipping cartons directly into plamt

TV components that are sub-assemblies are
constructed on cuxiliary production lines

Riveting tube sockeis and terminal strips on.
to the main chassis is primary operation

Larger components, such as chokes, power transformers and electrolytics, are then mounted.
Small risistors end coupling capaciters are added during ihe various wiring operations.
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Trouble shooling area located near preliminary “hot” or signal test point.
any faulty circuit constants are intercepted belore proceeding for final test operations

is loaded on the test conveyor.

The HAexible test conveyor, which
is separate from either the wiring or
inspection conveyors, but in direct
line, consists of a series of hardwood
panels fastened to endless chain
couplings. Each panel contains a
fused electrical receptacie that sup-
plies power to the receiver while it
moves along the conveyor.

The alignment and test operations
are broken down as efficiently as
possible to include all the adjust-
ments and tests specified by the
Factory Engineering Department.
The sequence of operations, test
equipment, test jigs, and fixtures
are laid out to accomplish all align-
ment and tesling with a minimum
of time and expense. Electrical test
equipment is mounted on a super-
structure situated in front of the op-
erator at eye level, and controls are
placed so as to be within easy reach
of the tester.

Oscilloscopes are used in nearly
every position as visual alignment
indicators to supplement the read-
ings on various meters. Fastened to
the face of each oscilloscope is a
transparent celluloid mask, on
which is inscribed a number of

www-americanradiohistorv com

operaior’s right)
After wiring continuity tests, tubes are inserted and power applied

and tuner assembly completes

Chassis with

curve shapes and patterns. A radio
frequency sweep test signal, applied
to the receiver by means of special-
ly designed test fixtures which con-
tact the proper input and output
terminals, causes an output wave
form to appear on the oscilloscope
screen. The tester then adjusts the
various stage alignments specified
and in order to meet the required
curve shapes on the mask. Test
standards, such as band pass char-
acteristics, amplitude, rejection trap
attenuation, and relative responses
of different peaks, etc., are charted
on the mask, enabling the tester to
determine whether the set is up to
specifications.

Receivers, after successfully pass-
ing all the rigid tests, are re-inspec-
ted at the end of the conveyor for
possible damage to components dur-
ing the testing and alignment pro-
cess. They are then unloaded from
the test conveyor and placed on an
overhead tray attached to a mono-
rail conveyor, which tranports the
chassis to the next lower floor for
the final mounting operations.

Cabinets arrive in railroad cars
on a siding adjacent to the plant.
The cartons containing the cabinets
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TV chassis, connecied lo receptacles in wooden conveyor slats, receive power
while moving through copper brushes which contact bus-bars beneath belt

are transported by means of mov-
ing conveyors to one end of the
building. Here the cartons are trans-
ferred to and conveyed by a moving
belt to a position close to the begin-
ning of the mounting conveyors.

The cabinets are carefully re-
moved from the cartons and loaded
on a low, wooden panelled mounting
conveyor. The empty carton is sim-
ultaneously placed on an overhead
canvas conveyor, which runs just
above and parallel to the mounting
conveyor. At the conveyor's end,
the empty carton is unloaded and
used again to store the same cabinet,
which now contains the finished
television receiver. The cabinet is
conveyed down the mounting line
where the various mounting oper-
ations are performed. These include
installation of the receiver chassis,
cathode ray tube and assembly,
speaker, and automatic record
changers or radio chassis in the case
of combination receivers.

After all the parts have been in-
stalled and the associated cables and
wires attached, the cabinet under-
goes a rigid wvisual inspection to
check mechanical operation. Then
each set undergoes a series of elec-
trical tests, during which time the
various television controls are ad-
justed and the receiver double-
checked for wvideo performance.
Next, thorough listening tests are
made in soundpreof booths to insure
adherence to the highest standards
of audio performance.

The final assembly operations,
such as installation of wvarious in-
struction and warranty labels, tying
of cables, positioning of back cover,
ete,, are now performed. The com-
pleted receiver is again thoroughly
inspected, and the cabinet is cleaned
and polished to a high lustre.

The completed instrument is now
ready for careful packing, which is
the last in the series of operations
on the mounting conveyors. After
being sealed in a carton or ‘“‘shook”,
the receiver is conveyed directly to
the shipping room.

After alignment, chassis are |
loaded on a monorail convey- §
or that transports them to sec- §
ond floor for cabinet mounting

Complete operaticnal checks are made after  Quality Contre! uses both transmitted and
the chassis has been mounted in the cabinet  artificial signals in retesting finished sets

Shipping carions traveling on an overhead conveyor, meet the finished instruments at
the end of the production line, With sealing of the carton. set is ready lor shipment



www.americanradiohistory.com

QUALITY CONTROL

Visual, mechanical and electrical testing systems, applied to both compo-
nents and finished products, assure quality performance of TV receivers

HE final appearance and per-

formance qualities of a televi-
sion receiver are dependent on the
amount of control exercised in the
selection and purchase of materials
and in the care exercised in process-
ing these materials to become the
end product. At Philco fwo distinct
organizations are in operation to
maintain a maximum of quality on
all models being produced at all
times. The first group insures the re-
ceipt of materials from outside
vendors or subsidiary plants that
are in accordance with prescribed
engineering specifications. The sec-
ond group concerns itself with the
quality of the finished product, us-
ing the customer’s point of view as
its yardstick.

When a new television receiver
chassis is designed, process sheets
are forwarded to factory manage-
ment where they are studied to de-

Production type comparator test equipment checks RF turret iuner
swiich contacts before mounting sub-assembly on receiver chassis

termine which items will be pro-
duced in subsidiary plants, such as
metal parts, coils, etc. and which
parts will be purchased from out-
side suppliers, such as speakers,
resistors, capacitors, etc. Drawings
for these items to be procured irom
outside manufacturers are prepared
and submitted to the suppliers who
in turn develop and submit a fin-
ished sample of the desired item.
These samples are thoroughly
checked against the engineering
specifications, and where the item
meets the specification, approval to
manufacture is forwarded. If the
sample fails to meet specifications,
the item is returned to the supplier
with an explanation as to why the
sample was rejected, and the sup-
plier in furn must submit a new and
satisfactory sample.

Incoming preducts from outside
suppliers may be checked statisti-

cally or completely depending on
the past records of the supplier con-
cerned. When a new or unknown
supplier is involved, a Philco field
engineer contacts the plant that will
manufacture the desired item fo re-
view its manufacturing processes
and the provisions employed for
qguality control. If necessary the ex-
isting quality control system Iis
modified to assure the receipt of
products that are within Philco
specifications. In some cases special
test equipment will be made avail-
able to the supplier to assist him in
carrying out the necessary quality
checks. In special cases, field engi-
neers will be on continuous duty
with supplier plants because of the
critical nature of the components
being manufactured.

The type of inspection performed
on incoming components at the main
assembly plant depends, of course,

Incoming shipment of IF transformers for TV receivers being checked
for frequency response and output by correclly pre-tuning each unit
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on the function of the item involved.
In general, however, the tests are
either visual, mechanical or electri-
cal, or a combination thereof. When
the statistical method of check is
employed, measurements are ordi-
narily made with precision equip-
ment but when greater sampling
percentages are involved modified
versions of the equipment are con-
structed to facilitate checking oper-
ations.

With the development of televi-
sion many new quality control
problems have been encountered
and overcome. Components not em-
~ ployed in radio (cathode ray picture

New {ubes undergo an aciuanl operation test in radio receiver
chassis belore they are released as production components

tubes, deflection and focusing coils,
and high voltage transformers)
have presented problems not known
in radio production.

In manufacturing television re-
ceivers, it must be kept in mind
that since the consumer can see as
well as hear the program material,
a close examination of all cathode
ray tubes must be made to be sure
that there is no astigmatism and
that there are no face plate marks
or blemishes in the viewing surface
of the tube.

Considering quality contrel from
a customer’s point of view, when
production starts on a given model,

Drop

Mechanical testing laboratory mokes precision measuremenis on components and develops modified precision measuring equipments

two main check-points are set up
on the production line. The first of
these points follows the last wiring
operation while the second succeeds
the final test point on the line.

At the first point the wiring of
each chassis is carefully examined
before the tubes are inserted. At the
final quality control check point,
the statistical method of checking
is again employed. This means that
a good percentage of the sets re-
ceive an extra quality check in ad-
dition to the normal line inspection
and final test operations. Where pro-
duction difficulties are encountered,

(Continued on page 90)

tests performed on new and completely packed TV
receivers, simulates abuse instrument may receive in shipment
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DESIGNING & ENGINEERING TV CHASSIS

(Continued from page 63)

these design specialists and systems
experts have been sifted and refined
into the tentative outline of a prom-
ising new chassis, the concept is
presented to Philco engineering ex-
ecutives for further discussion. If
they like this new approach to the
problem, they will present the new
idea to management for further con-
sideration. If it is accepted by man-
agement, production of the new
medel is promptly authorized, and
arrangements are made for purchas-
ing materials, for tooling and other
planning of production facilities.
As an example of how the wvari-
ous elements in this process of evo~
lution of a design function, consider
briefly the Philco projection televi-
sion receiver, Model 2500. An en-
tirely new optical system, including
a new 4-inch projection picture
tube, a “keystone” optical design
for front projection, and a “micro-
lens” screen, was conceived by

groups in the Philco Research Divi-

sion. Several models were con-
structed with the help of Design
Engineering. After months of test-
ing, the performance of this entirely
new type of television receiver was
accepted by engineering executives
and then demonstrated to manage-
ment. A favorable decision was
reached as to probable acceptance
of this large-screen receiver with
its special brightness, contrast and
clarity of picture. Plans for produc-
tion were therefere authorized.

It must be emphasized that after
management approves of the basic
idea of a television model, the re-
sponsibility of making the design
functionally sound so that it deliv-
ers excellent performance for the
customer 1s placed squarely on De-
sign Engineering. Most of the deci-
sions as to the ways in which this
performance is to be achieved are
made by project engineers within
the section. Thus the Philco design
engineers have great freedem in
their approach to solving the vari-
ety of problems encountered in de-
veloping a television chassis; they
can call on many groups of other
engineers and research scientists for
help in solving these problems; but
the ultimate responsibility for per-
formance is theirs. Other work of
the group is in liaison with Factory
Engineering to assure efficient pro-
duction, and with Field Engineering
to assure customer satisfaction; and
thig liaison contributes ideas in both
directions, toward making design
improvements within the laborato-

86

ries and toward making new design
ideas effective in the factory and
in the field.

The flexibility and teamwork of
the Philco engineering organization

and their close liaison with engi-’

neering in the factory and field may
also be illustrated by the fact that
minor changes are frequently made
during the production of various
television receiver models to im-
prove their functioning and reduce
their cost; major revisions, requir-
ing a complete chassis modification,
are also made without waiting for
a change in models. Thus Design
Engineering is continuously re-

TV vs Radio Manufacture

In order to build a Philco model
49-1001 television receiver, 692
mechanicédl components; including:
hardware, 280 electrical compon-
ents, 27 tubes (including CR
tube), and 10,392 ft. (almost 2
miles) of wire are required. In
contrast, an average table-model
radio set needs 87 mechanical
components, 37 electrical com-
ponents and 6 tubes.

sponsible for improvements, from
the inception of the basic idea until
the final unit of a given model rolls
oft the production lines.

With this responsibility, the first
consideration of Design Engineer-
ing is always to achieve perform-
ance of high quality. The secondary
consideration is to develop the de-
sired perfermance at reascnable
cost. In so doing in the case of each
model, the design engineers develop
sample chassis for Cabinet Design
and for planning by other depart-
ments of the company, including
Factory and Industrial Engineering.

Factory Engineering

It might be supposed that when
the basic design features of a tele-
vision receiver chassis have been
completed all that remains is for
the factory to start duplicating the
sample submitied. Actually, how-
ever, mass production practices im-
pose many limitations which reflect
themselves as changes in component
and wiring layout and in perform-
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ance modifications of the finished
product. It is the function of the
Factory Engineering Section to
adapt each new television receiver
chassis for mass production, and to
insure that each final product per-
forms within the range of test spec-
ifications established by this section.

Normally the Television Receiver
Design Section provides Factory En-
gineering with two working samples
of each new chassis. One of these,
termed the ‘electrical” sample, is
turned over to the factory test lab-
oratory where its electrical operat-
ing characteristics are measured.
The “mechanical” sample is used to
study preduction layout problems.

The electrical tests are made with
precision laboratory test equipment
and aside from the usual voltage,
current, and resistance checks, the
various portions or sub-assemblies
of the chassis are subjected to ex-
tensive performance measurements.
For example, the sound and video
IF channels are checked for gain,
bandwidth and stability. Measure-
ments_are made on all channels in
the RF system and tests similar to
those used in-conjunction with the
IF portions of the receiver are per-
formed. The sample is then re-
checked in exhaustive field tests for
overall performance.

Meanwhile the mechanical sam-
ple is studied by the factory produc-
tion group from the standpoint of
developing a component layout that
will speed unit construction. At a
meeting attended by the chiefs of
the various sections concerned with
the actual production, laycuts and
recommended changes in design are
discussed and recorded. Such prob-
lems as changes in tube layouts to
avoid breakage when chassis are
stacked for transport or for tem-
porary storage; repositioning of
components to speed wiring opera-

"tions: redesign or relocation of com-

ponents to permit the use of time-
saving jigs or fixtures, are studied
and solutions are mutually agreed
upon,

The completion of these tests on
the electrical and mechanical sam-
ples enables the Factory Engineer-
ing Section to originate a request
for design changes. The Television
Receiver Design Section authorizes
such changes:in the form of engi-
neering change notices after both
groups have agreed that the changes
will not interfere with the perform-
ance and price considerations en-
compassed by the basic design and
that the changes recommended will
materially assist production.

A pre-production run of 10 to 25
additional samples is now made in-

TELE-TECH +* November, 1948
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corporating the approved design
changes. These pilot samples are
then retested in the factory engi-
neering laboratory in exactly the
same manner as was the original
“electrical”  engineering sample.
Measurements of the same circuits
on different chassis will yield vary-
ing results and it is the average of
these results that establishes the
test standards for use in actual
manufacture. As the standards are
developed it alse becomes possible
to determine the alignment proce-
dure, and tc create what is known
as a master wiring standard. The
latter is forwarded to production
and all chassis being assembled are
wired in strict accordance with this
standard. With the issuance of a
bulletin from Factory Engineering
containing the Test Procedure and
Specifications and the Test Stand-
ards, production is ready to start.

Cabinet Manufacture
(Continued from page 73)

cient utilization of the wood.

In the “assembly plant”, parts
such as end panels and posts, top
panels, instrument panels and doars,
tube baffles and frames are put to-
gether and then assembled as a
complete cabinet, using a special jig
which holds all the parts together
during assembly. Each cabinet is
carefully checked for dimensions,
sanded where necessary, and then
passed along to the “finishing plant”.

Finishing a television cabinet in-
cludes two staining operations; a
lacquer glaze and then sanding;
filling, with the filler applied and
padded into the wood by hand;
lacquer sealing and sanding: trim-
ming to decorate such parts as the
instrument panel and tube frame;
first and second coats of lacquer:
hand rubbing; and polishing by
hand. After hand rubbing, the cabi-
nets are allowed additional drying
overnight before packing.

While many operations through-
out the Watsontown plants are me-
chanized, it is actually more efficient
not 10 conveyorize such processes as
the finishing of cabinets because of
variations in the color and hardness
of the woods which make it impos-
sible to assign exact times for cer-
tain operations. A uniform quality
of producl may require more detail
work on one cabinet than another.

The craftsmanship and precision
work that go into the manufacture
of the cabinet are important factors
in the beauty and handsome ap-
pearance of the finished television
receliver.
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CABINET DESIGN & PRODUCT DEVELOPMENT

(Continued from page 71)

whereas others may desire to use
two. As the production methods are
decided wupon, measurements are
made for the exact sizes that will
be involved. The sample receiver
cabinet is ordinarily a close approx-
imation to the required size but for
exact measurements it becomes nec-
essary to consult the chassis design
group again to be sure that the
chassis will fit in the cabinet. When
the exact measurements are deter-
mined, production drawings are
prepared and four engineering cab-
inet models are developed. The first
of these, known as the “blue-line”
sample, is scheduled in advance of
the other samples. When received,
an engineering chassis sample is
mounted in the unit and the sample
of the final product is examined by
all concerned to see what changes,
Jf any, have to be made.

When the blue-line sample has
been thoroughly checked and the
necessary changes have been incor-
porated, a ‘red-line” sample is
built, which is made available to the
servicing group. Following this, two
other samples are built, one of these
being a color sample which goes to
the outside c¢abinet supplier, while
the second becomes a sample for
production design.

When a satisfactory production
sample has been developed, the
problem that remains is getting the

cabinet suppliers tooled up for mass
production. Since tooling involves
time and since production dates are
scheduled it is customary to issue a
“see-release” at about the same
time a “blue-line” sample is tested.
This release does not permit the
supplier to go ahead with any kind
of production, but it does inform
him as to what the new cabinet will
look like so that he can go ahead
and order the necessary materials.
Also, the supplier may, as a result
of reviewing the “see-release”,
make recommendations to the fur-
niture engineering section for
changes to facilitate production.
After the final drawings are is-
sued, the supplier will prepare one
unfinished sample only; and when
this is available, a field engineer
from the furniture engineering sec-
tion calls to check the sample
thoroughly against all drawing
specifications. If the sample is me-
chanically satisfactory, the manu-
tacturer can proceed to develop 25
additional  finished samples from
which the Philco representative
chooses three as representative col-
or samples, The first color sample
chosen remains with the manufac-
turer as a guide for his future pro-
duction. The other two are returned
to the Philco plant where they are
made available to factory engineer-
ing groups as desired color samples.

B receiver alignmen! operation showing the actual frequency response curve on oscillo-
scope screen.,

Superimposed celluloid mask shows the desired alignmen! characteristics.
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Philco Operations Committee—The Men Responsible for TV Design, Production ond Sales. From left to right: David B. Smith, Vice-Presi-
dent Research and Engineering: James H. Carmine, Vice-President Distribution: James M. Skinner, Jr. Vice-President Service end Paris:
William Bealderston, President and Chairman of Operations Committee: John M. Otter, Vice-President and General Sales Manager: Lorry
F. Hardy, Vice-President TV and Radio Division: Jeseph H. Gillies, Vice-President TV and Radio Operations.

Management and Oréanization

S shown by the organization

chart opposite, operating au-
thority for the Philco Corporation
and its television activities stems
from the Board of Directors, John
Ballantyne, Chairman; the Presi-
dent, William Balderston; and the
Operations Committee and Manage-~
ment Committee. Principal operat-
ing activities are under the supervi-
sion of vice presidents in charge of
Research and Engineering, Televi-

Jehn Ballantyne.
Chairman of the Board
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sion and Radio Operations, and Dis-
tribution.

Aiding Vice President David B.
Smith, in charge of Research and
Engineering, are Director of Re-
search William E. Bradley and Chief
Engineer Palmer M. Craig, with
their staffs and large technical or-
ganizations of engineers, research-
ers, scientific specialists, and techni-
cians.

Joseph H. Gillies, Vice President
—Television and Radio Operations,
is assisted by Joseph A. Lagore,
General Manager, Television and
Radio Manufacturing, who heads an
outstanding team of experts in all
phases of production.

James H. Carmine, Vice President
—Distribution, has the responsibil-
ity for the development and distri-
bution of all the Company’s televi-
sion receivers. Directly responsible
for the creation of the line, under
Carmine’s direction, is Larry ¥,
Hardy, Vice President Television
and Radio Division. Heading sales is
John M. Otter, Vice President and
General Sales Manager, with James
M. Skinner, Jr., Vice President in
charge of Service and Pdrts. John
F. Gilligan is Philco -advertising
manager and Raymond George, sales
promotion mahager.

Principal executives and mana-
gers in the Philco organization are
all veterans with many years in the
employ of the Corporation. Through-
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out, the organization has been care-
fully streamlined for most effective
and smooth-working operation. And
there is close coordination and pool-
ing of ideas between Engineering,
Manufacturing and Sales, so that
Philco designs and products may in-
corporate newest technical advance-
ments and production economies,
while keeping in closest possible
touch with the demands of the pur-
chasing public.

Williom Balderston,
President

88


www.americanradiohistory.com

TV Research
(Continued from page 65)

are made available to research sci-
entists and engineers working on all
allied subjects, to keep them in-
formed on progress in the Philco
laboratories. The staff is also en-
couraged to keep abreast of techni-
cal developments by others in in-
dustry, the universities and in
Government laboratories, and the
Division maintains an extensive li-
brary of reference books and sub-
scribes to some 80 technical jour-
nals. As still another method for
stimulating teamwork in ideas and
the spread of useful information,
special conference rooms are used
for seminars where senior scientists
or engineers lecture on their fields.
Beyond well-equipped physical
facilities, and the assistance of a
fully staffed drafting room, machine
shop and model shop, engineers of
the Research Division are aided in
their projects by a number of spe-
cial groups acting in a consultant
capacity. Among these groups are
the sections working on test equip-
ment, vacuum tube research and ap-
plied mathematics. This latter group
is given increasing prominence since
Philco is making highly successful
use of advanced mathematical the-
ory in such fields as the design of
wideband amplifiers, where the de-
velopment of the “pole-and-zero”
theory has made it possible to de-
sign on paper amplifiers with opti-
mum performance, as just one
example applicable to television.
To develop new research talent,
Philco has been expanding its Re-
search Division for some time, and
this process is still under way. One
aspect of this “talent hunt” is the
successful college cooperative pro-
gram whereby students at M.LT.,
Cornell and Drexel spend a part of
their academic years working in
the Philco laboratories. For exam-
ple, a typical M.IT. undergraduate
in electrical engineering will spend
18 months or one-half of the final
three years of his five-year course
at Philco. His time with the com-
pany will be divided into four peri-
ods: the first spent in design engi-
neering, the second in factory and
industrial engineering, and the third
in research, while during the fourth
he selects, with help from the em-
plover, the type of work for which
he is best suited. Students demon-
strating aptitude for research thus
have two full periods or about nine
months of work in the Research Di-
vision; and then may be assigned to
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this work, if they choose and prove
suitable, upon graduation. Mean-
while they also receive instruction
in theory while at Philco by senior
scientists and engineers on subjects
assigned by the university.

Philco research in television is,
like the television industry itself, a
dynamic thing. The spirit of the
company is to encourage research
in every possible way.

Quality Control
(Continued from page 85)

double quality control points may be
set up in order to raise the check
rate.

The tests that a receiver must
undergo at a gquality control check
point require the use of both arti-
ficial and natural signals. On the
production line the alignment points
and the final test operational points
are supplied with signals coming
from a central signal generator room.
In order to avoid any irregularities
which might be the fault of the
central signal distribution system,
quality control check points are
equipped with individual sets of
precision test equipment. The re-
ceivers are first given an overall
instrument performance test to de-
termine the frequency response, se-
lectivity and sensitivity, and when
the measured results are within
specifications they are rechecked for
performance, using the transmitted
signals from local stations. All these
tests are conducted from the con-
sumer’s point of view and gauge the
acceptability of the product.

In addition to its duties on the
assembly line, Quality Control is
concerned with several other activ-
ities. The first concerns packing and
shipping. Quality Control personnel
who are thoroughly familiar with
the regulations of shipping carriers
determine if the packing is in con-
formity with existing requirements.
Drop tests are also performed to
simulate the abuse the finished
product will undergo during the
shipping process.

Quality Control also conducts very
extensive field tests on finished
products. These tests may involve
sending trial production sets to dif-
ferent executives’ and engineers’
homes for operation under normal
conditions. Another type of field test
may request fleld service engineers
to spot check a group of receivers
arriving at any disfributor’s ware-
house. Such checks are performed in
lots that involve as many as 400 sets
at one time and are very valuable
in maintaining the high quality
standards of the products.
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Sub-Base Manufacture

(Continued from page 67}

bent up and the finished operation
results in a semi-rigid sub-base, the
rigidity being created by the re-
inforcing indentations that have
been simultaneously forced into
each of the bends. Spot welding the
corners completes making the sub-
base a single rigid component.

Before the sub-base can be spot-
welded, however, a washing opera-
tion must be performed so that the
joints formed will remain bonded.
During the punching and forming
operations, the blank was coated
with o0il to minimize premature
wear on the various punches, and
also, since the steel is not plated
when received, rust and other for-
eign particles may be present. After
a water wash the sub-bases are fed
to one of three spot welders. The
final production step before the sub-
base appears on the main assembly
line is that of electro-plating to pre-
vent rust and consequent weakening
of the chassis assembly after the re~
ceiver has left the plant.

For these relatively large televi-
sion sub-bases, Philco operates two
automatic, conveyorized plating
units, The first, a cleaning, pickling
and plating unit has a duty cycle of
14 minutes with 27 carrier bars each
of which can be loaded with five
square feet surface area of parts.
Adjacent to this equipment is a fully
automatic unit which has a 19 min-
ute duty cycle and in addition in-
corporates a hot air dryer at the un~

loading end. Those items of equip-~

ment that are heavy enough to dry
from residual heat are fed through
the first machine while lighter units
are fed through the dryer on the
second machine. Philco has stand-
ardized on plating all sub-bases with
zinc although by changing the chem-
ical solution in the machines and by
changing the plating elements, cad-
mium, copper, silver and other met-~
als can be used for plating purposes.
The thickness of the plating depends
upon the anticipated use of the fin-
ished product.

As the plated sub-bases are re-
moved from the plating machines
they are loaded into castered tote
bins and rolled into waiting trucks
for transport to the main television
manufacturing plant across the
street. At this stage, the Metalwork-
ing Division, which maintains its
own quality check-point for finished
items, takes samples from a group
ready for shipment and checks them
on all counts.

TELE -TECH + November, 1948
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How Phileo buys

Purchasing Department studies competitive sources, evaluating plants,

personnel, products and resourceful ness. Advice offered to aid suppliers

THE problems of the Purchasing
Department in buying materials,
parts and tools as required for pro-
duction of Philco television receiv-
ers range from aiding the design
engineers in making component
changes to improve performance at
lower cost, to making careful com-
parisons of competitive parts on the
basis of many considerations impor-
tant to the manufacturer.

A Philco buyer becomes thorough-
ly familiar with the operations of
numerous competitive sources of
supply before making purchases of
any given part. He studies eacl
supplier’s production equipment
and methods; his personnel, includ-
ing management, engineering abil-
ity and labor force; his utilization
of materials and transportation fa-
cilities. Philco buyers frequently
visit suppliers’ plants to study not
only the products made there but
also to gauge the imagination ap-
plied to helping Philco in solving
specific problems.

Such constant checking of avail-
able sources of supply means that
these buyers for television, being
constantly on the alert for new ma-
terials and new components designs,
can frequently aid design engineers
in their planning of new models.
Often buyers are able to suggest
modifications which will both im-
prove performance and result in
lower costs, or will give equivalent
performance at a substantial saving
measured in terms of mass produc-
tion.

Buyers have learned to seek many
competitive sources of supply and
vet evaluate competitive prices
warily. That is, an item which seems
to be the lowest in price may require
costly rework and added inspection
in the factory, or perhaps excessive
replacement in the fleld. Thus cost
comparisons by Philco buyers in-
volve the consideration of the per-
formance of any item during the
manufacturing process as well as
throughout its useful life in the cus-
tomer’s home.

Because of the many years of
Philco leadership in the radio man-
ufacturing industry and the com-
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pany’s consequent continuous de-
mand for huge quantities of parts,
numerous suppliers have developed
through the years with Philco aid
and encouragement. In many cases,
Philco has provided engineering as-
sistance, as well as the advice of ifs
quality control experis, to enable
suppliers to meet specifications for
performance and to manufacture in
quantities sufficient to keep pace
with Philco production schedules.
The company has also frequently
afforded suppliers with advice on

financial and other operational mat-
ters, thus contributing to their effi-
ciency.

Purchasing for Philco television
manufacturing is a function which
has grown, and is continuing to
grow, at tremendous pace. This
growth is proceeding in an orderly
fashion because of the wide experi-
ence of buyers in acting as a liai-
son and guide between Engineering
and Quality Control at the factory
and the individual operations of
many hundreds of suppliers.

DIRECTOR
of
PURCHASES

GENERAL PURCHASING AGENT

PURCHASING AGENT
TELEVISION & RADIO DIVISION

PURGHASING
UNIT
SANDUSKY
DIVISION

PURCHASING
UNIT
CROYDON
DIVISION

PURCHASING
UNIT
ACCESSORY
DIVISION
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Ailomized, 20% NaCl solution, injected into this chamber at 95° F, delermines
the salt spray hours required to breakdown a given finish on these samples

COMPONENT CONTROL

HE Component and Materials
Section is in reality a quality
control section, that operates at en-
gineering design level. It is a sepa-
rate laboratory, a principal object

of which is to protect the consumer
by type testing and life testing
every component going into each
model under conditions that simu-
late consumer usage.

No component can be purchased
from an outside supplier until the
Components and Materials Section

Melal somples undergo o plating test in the Chemical Leboraiory. Data obtained from
tests Is used to control Philco’s two 5000 gal. automatic plating machines in Plant &

Auxiliary
Engineering
yervices

Special mechanical, electrical and
chemical tests on new components
and designs assure the perform-
ance quality of the new product

as well as the Design Engineering
Section has approved the item.

Items that are used recurrently
from model to model such as resis-
tors, coupling capacitors, coils and
transformers have a specification
sheet in the Standards Manual cir-
culated by this Section to all inter-
ested staff engineering groups. As
new components become available
their specifications are added to this
manual. Design engineers, when de-
signing new equipment, try to con-
fine component specifications to
those listed since they have already
been tried and proved.

In testing the various components,
the section endeavors to duplicate
all possible conditions of consumer
usage, i.e., parts used in receivers
for domestic use are given life tests
that last from 500 to 1000 hours and
humidity tests for as long as 200
hours. In special cases tests may
range from 200 to 2500 hours. For
the most part, these tests are run
for the full periods of time, although
on some of the components the test
time can be shortened or accelerated
by cycling (continuously varying
operating condition between compo-
nent specification extremes) the test
operation. In humidity tests, compo-
nents are placed in a chamber at a
temperature of 40° C. with 98%
relative humidity and kept there for
24 hours. At the end of that time
they are removed and examined
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visually and electrically, If any
component fails to operate, the rea-
sons for failure are determined and
the appropriate recommendations
for changes are forwarded to sup-
pliers. Mechanical life tests on vol-
ume controls, switches, ete, are
performed while the unit is under
electrical load. Such items are not
considered satisfactory unless they
can be turned back and forth, or
switched on and off at least 25,000
times before signs of appreciable
wear begin to show.

Corona tests are performed on all
high-voltage units and spccial tests
are devised for equipments which
will be subjected to unusual operat-
ing conditions. For example there is
an altitude test for all types of air-
borne equipment, and a vibration
test for equipment subject to con-
tinuous vibration shocks as when
used in a manufacturing plant or on
a moving vehicle.

An engineering sample report is
made up on each item tested, and
as mentioned previously, no vendor
is released to produce such an item
unless a satisfactory report has been
obtained. Each sample of a new
component must be tested and pro-
vision is made on the report form
to indicate the nature of the sample
and the degree to which it is to be
tested. A hand-made sample might
originate in an engineering labora-
tory and be submitted for certain
tests. The tests performed might in-
volve all specifications or mechani-
cal, electrical, material or finish
specifications only. If the sample has
progressed further than the hand-
made stage, it might represent a
sample prepared from temporary
tools or be part of a trial production
run. Again, the degree of check for
each sample is indicated on the sam-
ple report. Occasionally a vendor
will suggest changes or new ideas
in manufacture of a component and
provision for checking such items is
also included.

INDERWRITERS LAB

new model television receiver

that has been designed within
the desired price and performance
specifications must also withstand
safety tests and obtain approval
from the Underwriters Laboratories,
Inc. The latter is a non-profit testing
organization operating under the
sponsorship of the National Board
of Fire Underwriters, and ‘its func-
tion is to test electrical appliances
to assure a minimum electrical
shock and fire hazard to the con-
sumer when the appliance is used
in the home.

TELE-TECH * November, 1948

Chemist preparing a new phosphor solution for coating viewing screen of an experimental

cathode ray tube.

Philco has found it expedient to
operate its own Underwriters Lab-
oratory at the design level in order
to have the required safety provi-
sions incorporated bhefore a particu-
lar model goes into production. This
laboratory reviews each new design
in the light of existing regulations
and duplicates those safety tests that
the receiver later experiences in the
Underwriters L.aboratories.

The service charge for obtaining
UL approval on any model is prac-
tically negligible. However, the cost
of producing models incorporating
UL safety requirements is consider-
able,and this in turn becomes a mer-
chandising problem in a competi-
tive market since the non-UL ap-
proved receivers may retail at lower
prices. Underwriters requirements
for television receivers are based on
past radio receiver manufacturing
specifications with additional con-
siderations given to the high wvolt-
ages, and to the special tubes and
circuits employed. For example, in
order to protect the user from dan-
gerous voltages, the back of the
television receiver must be equipped
with interlocking power switches
that disconnect the appliance when
the back is removed. Cathode ray
tubes are high vacuum devices sub-
ject to high external pressures and
might seriously injure bystanders if
they were not implosion-proofed.
Tor this reason a safety glass win-
dow is usually placed before the
tube viewing surface while the cab-
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4-in. projection tubes at left are in various stages of development

inet and the back of the set provide
the added necessary protection.
By the time a particular television
receiver is ready for production the
UL requirements have been incor-
porated in the design. Usually an
engineering sample requires only
minor design changes, which are ef-
fected while the set progresses
through Factory Engineering. Visit-
ing UL inspectors call at the plant
periodically and issue approvals
after reviewing the pre-production
run for the necessary changes.

CHEMICAL LAB

N designing television receiver

chassis and cabinets, various com-
ponents and manufacturing proc-
esses offer unusual chemical prob-
lems from time to time. To solve
these problems, Philco maintains a
fully equipped chemical laboratory
al the main plant which operates
primarily in an advisory capacity to
Research, Design and Factory Engi-
neering.

The types of chemical problems
presented to the laboratory for so-
lution are quite varied and may
range from recommending the best
screen coatings for cathode ray
tubes to an exact determination of
the various types of powders used in
certain bakelite cabinets. In general
the chemical laboratory in making
recommendations as to which prod-
uct should be used for any specific

(Continued on page 94)
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Receiver Cost Estimating

How Philco Cost-Engineering Department works closely

with the research, engineer, and purchasing groups

HE approximate selling price and

styling of a new television re-
ceiver are factors that are governed
by existing conditions in a competi-
tive market and by the anticipated
sales volume of the item. All the de-
gign, development and production
facilities are geared towards pro-
ducing a model within the price
range specified. The determination
of the final factory cost of a new re-
ceiver, however, is complicated by
a number of different elements that
enter into the cost budget.

In general, the cost engineering
department, in establishing the final
factory cost of a new receiver, takes
four major elements into considera-
tion. These are: a—Chassis compo-
nents; b—Cabinets; c—Labor; d—
Burden.

The chassis components include
each item on the sub-base down to
the last lock washer and the sub-
base itself. Cabinets are shipped in
from outside plants and their cost
includes the packing and the outside
containers which are re-used when
the completed set is ready to leave
the factory. Labor costs are esti-
mated on the basis of weighted av-
erage cost for previous models of
comparable electrical design and
mechanical construction. “Burden”
represents an overhead cost figure
and includes expenses involved for
supervision, test equipment, heat,
light and power etc.

The Cost Engineering Department
maintains close coordination with
the Engineering, Research and Pur-
chasing Departments of the com-
pany to keep itself ‘“calibrated’” to
current conditions in the factory,
and to outside sources of supply.

The first conception of a television
receiver appears in the form of a
statement covering the services and
features to be incorporated. As En-
gineering tackles the problem, Cost
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Engineering makes numerous cost
analyses of proposals and designs as
they come out of the laboratory in
an effort to guide the receiver with-
in the original cost goal or budget.
When the basic design of the re-

ceiver has been established, Cost
Engineering consults with the In-
dustrial Engineering Department
on matters pertaining to plant lay-
out and labor costs, and with the
Planning Department as te the pro-
duction schedules and running rates.
By the time the Sales Department
is ready to announce the actual sell-
ing price of the new model, the Pur-
chasing Department has supple-
mented cost engineering estimates
with last-minute quotations from
suppliers. These figures permit a
firm cost figure to be established in
each case.

It will be noted that the major
elements of the factory cost budget
do not include engineering, new
tooling, and service manuals. Engi-
neering and manual costs are
lumped and budgeted against sales.
Research, as distinguished from the
engineering of a specified product, is
likewise budgeted against sales.

Auxiliary Engineering Services

{Continued from page 93)

assignment, tries to approve only
those products which are readily
available on the open market. Spe-
cial chemical preparations are usu-
ally more expensive and are likely
to create an undesirable purchasing
problem.

One of the chief functions of the
laboratory is to supervise the con-
trol of plating solutions and mate-
rials used in Philco’s two 5000
gallon automatic electro-plating ma-
chines. These machines are used to
zinc plate all the metal sub-bases
used in the various plants. In order
to achieve uniform platings on ir-
regular shaped pieces, the duty time
cycle of the machines, the plating
solution, and the purity of plating
materials are important contrel fac-
tors.

Occasionally the laboratory lends
a hand to purchasing activities by
issuing chemical formulas or speci-
fications to outside vendors for some
of the special component items de-
sired and assists the Components
and Materials Section by issuing
specifications on items in common
use throughout the plant such as
lubricants, soldering fluxes, washing
solutions, ete. for inclusion in Phil-
co’s Standards Manual.

The laboratory also conducts
chemical research experiments
where required in connection with
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electronic development projects. For
example, in television, screen coat-
ings on cathode ray tubes still pre-
sent a major problem to the indus-
try. Uniform screen coatings are
difficult to achieve, and the method
of applying the coating leaves much
to be desired productionwise. Im-
provements in the color content and
in the light intensity of tube screens
are also desirable. The Chemical
laboratory prepares new phosphor
solutions and new experimental
cathode ray tubes daily in the con-
tinual search for an answer té these
problems.

The various finishes used in cab-
inet manufacture form another im-
portant activity that concerns the
Chemical laboratory. Each material
to be used, whether for wood or for
plastic cabinets, must be analyzed
and surveyed to determine its suit-
ability for production. Time is the
important elerment in production and
consequently the finishes employed
must dry quickly to avoid handling
and storage problems. They must
also be adaptable for use in produc-
tion spray equipment and present a
uniform, hard, long-lasting surface
when dry, so that the finished item
not only presents a satisfying ap-
pearance when sold but also main-
tains that appearance in the con-
sumer’s home for many years after.

TELE-TECH * November, 1948
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MILITARY PURCHASES ACCELERATING—Orders
for the expanded Armed Services’ electronic-radar-
radio equipment are slated to be placed at an acceler-
ated rate during the remaining eight months of the
current government fiscal year which ends next June
30. And there is defnite likelihood of substantially
larger appropriations for the next fiscal year for such
purchases not only for the United States Air Force,
Army and Navy but also for “lend-lease” strengthening
of the Western European nations. While secrecy
naturaily cloaks details of the military procurement
plans, the purchases in the immediate offing from the
Armed Services are estimated to aggregate approxi-
mately $200 million with the Air Forces now swinging
into the mobilizing of its 70-group airplane strength
which will mean buying a large bulk of electronic-radio
equipment, the Signal Corps completing some $55 mil-
lion worth of buying, and the Navy taking up the re-
mainder for the modernization of its fleet and shore
stations with the latest types of radic and radar.

MOBILIZATION-DEFENSE BLUEPRINTING—Just
as in World War II, the electronic-radio manufacturing
industry has been responding speedily fo the needs of
the nation and has been gearing its production for
expeditious deliveries of apparatus and equipment to
the Armed Services. To ready the industry for the cur-
rent military requirements and for an all-out mobiliza-
tion in event of war, there has been formed a commit-
tee of 28 topflight executives from the industry which
has been assigned the role of coordinating with and
advising the Munitions Board and the National Security
Resources Board on the planning for materials and
manpower needs of the manufacturers to fulfill their
national defense obligations.

TWO MAJOR ASSIGNMENTS have been placed
before the foregeing industry advisory body. One was
the “contingent contract” plan, devised by the Signal
Corps with the cooperation of the Air Force and the
Navy, under which end-equipment and component
manufacturers would be allotted by the Armed Services
assignments of contracts and time tables of deliveries
for “phantom” orders to be implemented into action
when “M” Day comes. This is done so the manufacturers
can set their production machinery in motion at once.
The other was the planning for a prospective “M” Day
government agency to come into being in event of an
emergency to administer manpower and materials con-
trols. It is projected that this agency would be staffed
by expert industry executives. This planning has just
been completed by an outstanding array of industry
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executives who made up a small “task” committee. This
body was headed by Ray Ellis, Raytheon Executive Vice
President who was chief of the wartime WPB Radio
and Radar Division; and had as members Motorola
President Paul V. Galvin who was three-time RMA
President during the war, RCA Executive Vice Presi-
dent Frank Folsom, Philco executive committee chair-
man and wartime president John Ballantyne, Interna-
tional Resistance Corp. president Ernest Searing and
vice president Harry Ehle, while also on the committee
were RCA-Victer Vice Presidents J. B. Elliott and
J. 8. Carter.

TELEVISION FREEZE—The FCC’s plan to freeze
for six or nine months or even longer its processing
of television station licensing and hearings should not
and will not have any effect upon the existing wvideo
service and upon the sale of television receivers. This
was emphasized without any equivocation by able FCC
Chairman Wayne Coy in announcing the “freeze” or
halting of action on station applications until a definite
policy is delineated on existing Videc Engineering Stand-
ards. The television industry should widely disseminate
the views of Mr. Coy that the revision of engineering
standards in no way will affect the usefulness of TV sets
so that sales will be retarded.

PRESENT 12 TV CHANNELS OK—There is also
NO thought whatsoever that the present 12 TV channels
will be abandoned. In fact, the plan of the Commission
to hold the engineering conference early this month on
tropospheric transmission and collateral questions such
as directional antennas, power increases and channel
separation demonstrates the FCC is NOT planning to
force television out of the present 12 channels in any
immediate future. Chairman Coy visualizes television as
the greatest medium of mass communication ever
dreamed of and so do his fellow Commissioners.

MOBILE RADIO ALLOCATIONS—The Mobile
Radio industiry and services, which are virtually still in
an infancy stage, gave the FCC an “earful” literally dur-
ing mid-October in the eight-day “marathon” oral argu-
ment before the regulatory agency on the proposed al-
locations of {requencies to the respective services. More
than 50 hours of arguments by more than 100 parties
were presented and even those mobile services like the
power-gas utilities, petrolum and forestry products
fields, which had received rather generous segments of
frequencies in the proposed allocations, all seemed to
have some ideas of revisions of the proposed allocations
and rules. Therefore, the FCC has found the subject
one terrific “headache.”

TELE-TECH * November, 1948
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AS TELEVIKXIBVO‘;::; C L I M B

cLl

. « « these New Aerovox Electrolytics,
Aerovox Oil-filled Capacitors and
Aerovox Duranite Capacitors
show the way

HIGHER-VOLTAGE ELECTROLYTICS

' lectrolyiics are
Many types of AerovoX € ; !
avzill;bl&u; to meet the severe-service con
'di!ionsencouniered in television eqmﬁ;
ially temperatures
nt. Especially where
?5?‘- C m:f'y be reached in hour-after-hour

use, The Type AF twist-prong baze elec-

trolytic here shown is typical of the Aero-
vox trend towards higher voliages.

. !
HIGHER-VOLTAGE OlL TUBULA:IS )
‘ i il tubulars. |

o 89 midget-can o i |

I;l(;fi?;; "'nggteésed from 25:30 to hBOEJ‘OrO;;: |
D.C.W. Capacitances to ,1' . Higher o |
age units with special ferminals to provi .

necessary. creepage distance without in-

s e Component performance can make or break this
length. Oil-impreg-

creasing diameter or 18 i ey ! new television indusiry. Greater capacitor safety
nated paper section. Hannelh-:t::g‘f;ike:_ | factors become imperative. And that is where these
: u[:::an.t In?:d?al mounting ] new Aerovox capacitors blaze the trail.
enter

. Now standard types, they are typical of how Aerovox
; application engineering anticipates circuit and opera-
| tional requirements. Yes, regardless of your voltage.
Pirest ________' temperature and other severe-service conditions,

Aerovox can deliver capacitors that will stand the
gaff.

strap. s
< #Write for descripfive
listings.

® Send us your capacitance problems for
engineering collaboration, Let us quote on
your capacifance requirements.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS
'AEROVOX CORPORATION, NEW BEOFORD, MASS., U.S.A. 7
Ces TN ALL PRIMEIPAL BiTies « Export: 13 E. 40th ST., New Yorx 16, K. V. 7

ARLAB » In Canada: AERDVOX CANADA LTD,
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IRE Elects Fellows

The following members of The In-
stitute of Radio Engineers have been
elected to the grade of Fellow by the
Board of Directors of the Institute at
its September meeting:

H. A Affel, Bell Telephone Laboratories, New
York, N. Y.; K. C. Black, Aircraft Rodic Corpora-
tion, Boonten, N. J.; ). Brown, Zenith Roadio
Cerporation, Chicugo, lll.; Cledo Brunetti, National
Bureau of Standards, Washingten, D. C.; W. L,
Carlson, RCA Laboratories, Princeton, N. J.; P. §.
Carter, RCA Laboratories, Rocky Point, N. Y.; F. E.
d’Humy, Western Union Telearaph Co., New York,
N. Y.; John N. Dyer, Airborne Instruments Labora-
tory, Mineola, N. Y.; L. A. Gebhard, Naval Re-
search Laboratory, Washington, D. C.; T. T. Gold-
smith, Jr., Allen B. DuMont laberotories, Passaic,
N. J.; F. W. Grover, Union College, Schenectady,
N. Y.: E. A, Guillemin, Massachusetts I[nstitute of
Technology, Cambridge, Mass.; Ross Gunn, United
States Weather Bureau, Washington, D. C.: A, V.
Haeff, Noval Research Laboratory, Washington,
D. C.; L. C. Holmes, Stromherg-Carlson Co.,
Rochester, N. Y.; J. Kelly Johnson, Consulting En-
gineer, New York, N. Y. S. R. Kantchet, Govern-
ment of India Overseas Communication Service,
Bombay, India; W. B. Lodae, Columbia Broodcast-
ing System, New York, N, Y; K. A. Mackinnen,
Consulting Engineer, Ottuwe, Ontario, Canada; H,
F. Olson, RCA Laboratories, Princeton, N. J.: G. D.
O’Neill, Sylvania Electric Products, Inc,, Flushing,
N. Y.; L. S. Payne, Canadian Marconi Co., Lid.,
Montreal, Canada; L. M, Price, Radio Valve Company
of Canada, Toronto, Canada; H. J. Reich, Yale Uni-
versity, New Haven, Conn.; J. D. Reid, Crosley Divi-
sion of Aveco Manufacturing Corn., Cincinnati, Ohio;
Karl Spengenbery, Stanford University, California:
George Sterling, Federal Communications Commis-
sion, Washington, D, C.; C. E. Strong, Standard
Telephones and Cables, Ltd., New Southgate, Lon-
don, England; Franz Tank, Instituy fur Hochfrequent
Technik, Zurich F, Switzerlond; W. N. Tuitle, Gen-
eral Radia Company, Cambridge, Mass.: I. R. Weir,
General Electric Company, Syracuse, N. Y.

Army Orders Klystrons

The U. S. Army has placed an order
for 1155 Kklystron tubes with the
Sperry Gyroscope Co., Great Neck,
N. Y. This purchase of model 2K41
reflex oscillators represents Sperry's
largest single postwar order for a
standard uhf tube.

TV Boom Predicted in 49

More than a million and a half tele-
vision receivers will roll off produc-
tion lines in 1949, according to a pre-
diction by Frank M. Folsom, executive
vice president of the Radio Corpora-
tion of America. According to Mr.
Folsom, the industry should produce
more than 850,000 receivers and more
than 60 television broadcasting stations
should be in operation by the end of
this year. Currently, about 500,000 tel-
evision receivers are in the hands of
the public and 31 television stations
are on the air.

“Complete coast-to-coast felevision
networks are expected to be in opera-
tion by the end of 1952, but even be-
fore that time, regional links will
connect San Francisco with its mu-
nicipal neighbors,” he said. “With the
‘West and the East linked by networks,
national advertisers, no longer restrict-
ed to individual local programs or
shows on film, will present even finer
talent in programs too costly for in-
dividual station showings.”

a8

jEEE _
i o

Cesar Ladeira (right) and O. F. Walker,
GE exporling engineer, inspect a 5 kw
television transmitier. Equipment simi-
lar to this will be bought from GE by
Mr. Ladeira for South America’s first
television station at Rie de Janeiro

New TV Chain in Midwest

The newly-formed midwest chain of
television stations affiliated with the
American Broadcasting Company tele-
vised the Notre Dame football game
at "South Bend, Indiana on Sept. 20.
Originating with Chicago’s WBKR,
the telecast of the game was carried
through coaxial cables to WBEN-TV,
Buffalo, N. Y., WEWS, Cleveland;
WS3PD, Toledo, Ohio; and WITMJ-TV,
Milwaukee. One game in October and
two in November are on the TV chain
schedule with the addition of the
tacilities of WXYZ-TV, Detroit.

NEW NAMES AND ADDRESSES

Robert Finlay, wartime procurement
engineering counsel for the Halli-
crafters Co. in Washington, has an-
rounced the opening of his own offices
at 104 Brookside Ave. Ridgewood,
N. J. He will serve as liaison consul-
tant between electronics manufactur-
ers and government agencies.

Fairchild Recording Equipment
Corp. has been formed to combine the
manufacture and sale of a new pro-
fessioral studio quality magnetic tape
recorder with the line of disk record-
ing sound equipment of Fairchild
Camera and Instrument Corp. Offices
of the new corporation are at 30
Rockefeller Plaza, New York City 20.

Audio Equipment Sales, a division
of F. Sumner Hall Inc., has moved its
executive offices from 923 Eighth Ave,,
N. Y., N. Y, fo larger and more con-
venient quarters at 153 West 33rd St.

C. P. Clare & Co., Chicagc Relay
manufacturers, have announced the
appointment of E. L. Berman Com-
pany, 1355 Market Street, San Fran-
cisco 3, California, as their represen-
tatives in Northern Cal. and Nevada.

www americanradiohistorv com

Ware New FMA President

William E. Ware, manager of
KFMX, Council Bluffs, Iowa has been
elected president of the FMA for the
coming year. He succeeds E. L. Dil-
lard. E. Z. Jones, general manager of
WBBB-FM was named vice president
at the closing session of the Associa-
tion’s second arnual convention, Sept.
27-29.

TVA Uses Kellogg Switchhoard

A three-position turret-type switch-
board, manufactured by the Kellogg
Switchboard & Supply Co. Chicago,
has heen installed at the central load
dispatcher’s office of the Tennessee
Valley Authority in Chattanooga. Al-
most half of the TV A telephone circuits
are “power line carriers” — telephone
conversations are carried over high-
voltage power cables instead of the
usual telephone lines.

BBC Freezes TV Standard

The British Broadcasting Co, has an-
nounced that the present operating
standard of 405-line images for tele-
vision stations in England will be
frozen indefinitely. The BBC disclosed
that recent design Improvements are
“not sufficient to justify a change of
system which would make all the pres-
ent receiving sets (estimated at 60,000)
ohsolete”.

Awards to RCA Engineers

Loren F. Jones, manager of research
and development projects of the RCA
Engineering Products Dept,, and Hugh
H. Spencer, manager of RCA Teleran
sales, were awarded Presidential Cer-
tificates of Merit at joint Army-Navy
ceremonies in Wilmington, Del. on
Sept. 20. Both were honored for their .
services while affiliated with the Office
of Scientific Research and Develop-
ment.

Coming Events

Nov. 4-6—National Electronies Confer-
ence, Annual Technical Forum,
Edgewater Beach Hotel, Chicago.

Nov. 8-10—IRE and RMA Engineering
Dept., Rochester Fall Meeting, Sher-
aton Hotel, Rochester, N. Y.

Nov. 14 - 20 — National Radio Week,
sponsored by the RMA.

Nov. 29 - Deec. 1-—Conference on Elec-
tronic Instrumentation in Nucleonics
and Medicine, Engineering Society
Bldg., 29 W. 39th St, N. Y, N. Y.

Dec. 10 - 11 — Southwestern IRE Con-
ference, Baker Hotel, Dallas, Texas.

Jan., 10-12—Symposium on High Fre-
quency Measurements, under spon-
sorship of AIEE, TRE and the Na-
tional Bureau of Standards, Dept. of
Interior Auditorium, Washington,
D. C.
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. 90 o0
Underwriters' Laboratories at CENTIGRADE VOLTS

eFlame Resistant ®Heat Resistant eHigh Insulation Resistance
®High Dielectric = ®Easy Stripping  ®Facilitates Positive Soldering

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

Chosen after exhaustive tests by leading manufaciurers of television, F-M, quality
radio and all exacting electronic applications. Available for immediate delivery
in all sizes, solid and stranded, in over 200 color combinations . . . ready to
demonstrate anew the Efficiency and Economy of CORNISH WIRES AT WORK.

COMPLETE ENGINEERING DATA AND SAMPLES ON REQUEST

RUBBER - _:75;“'. '
CPLASTIC . BOR e
“NOFLAME-cor”__ 90"

“made by engineers for engineers” lé% ¥

CORNISH WIRE COMPANY, inc.

605 North )\-’llthlgﬁn Avenue, . 15 Park HDW, New York T, N.Y. 1237 Puvbiit Led?er Bidg.,
Chicage 11 Philadelphia 6

NUFACTURERS OF QUALITY WIKES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIE
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PH".CO
‘uses these
MYCALEX 410
molded parts

in its
TELEVISION
TUNER

_In television seeing is believing . . . and big name makers of televi-
sich sets are demonstrating by superior performance that MYCALEX
410 molded insulation contributes importantly to faithful televi-
sion reception. 1

Stability in a television circuit is an cbsolute essential. In the sta- 2
tion selector swilch used in receivers of a leading manufacturer, the 3. High arc resistance
MYCALEX 410 molded parts (shown here) are used instead of infe- = = 4, Stability over wide humidity and
| rior insulation in order to avoid drift in the natural frequericy of the lemperature changes

tuned circuits. The extremely low losses of MYCALEX at television 5. Resistance ta high temperafures

frequencies and the stability of its properties over extremes in tem= é

perature and humidity result in dependability of performance which . 7. Mechanical strength
8
9
0

Specify MYCALEX 410 for:

. Low dielectric Joss
. High dielectric strength

. Mechanical precision

wauld otherwise be unattainable. - Metal inserts molded in place
 Whether in television, FM or other high frequency circuits, the’ |

mest difficult insulating problems are being solved by MYCALEX 410. 1
molded insulation...exclusive formulation and product of MYCALEX

CCRPORATION CF AMERICA. Our engineering staff is at your service,

'MYCALEX CORP. OF AMERICA S
: " "Owners of 'MYCALEX’ Patents” B R : ety
P’anf and General Oﬂ'ces CL‘[FT‘(?P!,' ‘N. iR Execuhve Offices, 30 ROCKEFE[LER PI.AZA NEW YORK 20/ N. Y. e

. Minimum service éxpense

. Cooperafion of MYCALEX
engineering staff

TR LA e L

1
00 TELE-TECH °* November, 1948
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New Tubes

Midget Thyratron

Low conirol-grid and shield-grid currentis
are maintained through the life of the GL-
5663, an inerl-gas-filed mid=et thyratran.
Its small size and light weight construction

T

E e

makes the tube adaptable to control and
safely applications where compactness and
weight arve imporiant factors. Peak inverse
and peak Tforward voltage ratings are 500
volts.  Anode currvent ratings are 60 ma in-
stantaneous and 20 ma average.—General
Electric Corp., Syracuse, N. Y.

Triodes, Thyratron
and Half-Wave Rectifier

Four new tubes are heing produced by RCA.:
2 half-wave vacuum rectifier. 2 medium-mu
twin triode, a thyratron, and a power triode.
The 6W4-GT (upper left in illusir.) iz a halt-
wave vacuum rectifier (ube of the heuter
cathode (ype designed for use as a damper
iriode in television-receiver civenits, It may
also be used as a reclifier ju conventional
power supplies. The 3696 (upper right) is a
gas-tetrode type minfalure thyratron, partic-
ularly useful in relay applications where low-
heater-current drain anad short deionization
time are important. The 5713 (lower laft) is
a compact power triode of the forced-air-
cooled type designed for vhf modulated cluss

C serviece., It has a maximuin plate dissipation
of 250 wails and can he operated with full
ratings at freguencies as high as 220 mce. The
19J6  (lower »righty is a medinm-mu (win
triode of the miniaiure type intended for
converter service in ar-de FM-AM recelvers.
Tt may also he usad in oscillalor., amplifier, or
mixer circuits in {elevision receivers of fhe
transformerless (yvpe.—RCA Victor Div., Tube
Dept.. Radio Corporation ¢f America, Fiorri-
son, N. J.
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An Important Statement
by

MYCALEX
CORPORATION OF AMERICA

Your attention is called to the Mycalex 410
advertisement appearing on the opposite page
~of this November issue of TELE-TECH devoted
to Philco’s use of MYCALEX 410 parts to avoid
drift in the natural frequency of tuned circuits.

"

An explanation of the properties and advan-
tages of Mycalex (glass bonded mica) 410, is
given.

Constant research, improved technics, ad-
vances in the art, new, modern plant expan-
sion, improved engineering, more efficient
manufacturing equipment — now permit us to
make available in increased quantities —
Mycalex 410 — molded — af prices compara-
ble to other less efficient molded insulations.

MYCALEX 410 is now priced
fo meeft rigid economy requirements

Any interest evidenced on your part in Mycalex
products and services—will receive the prompt,
courteous and intelligent attention of a com-
petent Mycalex sales engineer. He will receive
the fullest backing and cooperation from other
factory executives — to serve you promptly —
with a quality product and at
an economical and fair price. SINCE 19,5

ACTHELTIVIWS I

TRADL MARK REG. U. S, PAY QFF
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MEASUREMENTS CORPORAT!DN

SPECIFICATIONS:

@ CARRIER FREQUENCY
RANGE: Continuously variable from 20
to 250 megocycles, in eight ranges.
ACCURACY: Crysial frequency standard
permits sefting to .01%. Dial scale may
be set fo 0.1%.

STABILITY: Warm-up drift less than .05%.
LEAKAGE: Less than 10 microvolts,

® MODULATION

Continuously variable from zero 10 100%,.
ENVELOPE: Sinusoidal, or composite
television. Bandwidth o 3 db is 4 Mc.
Rise fime from 10% to 909% modulation
0.15 microsecond. Overshoot less than
59%. Slope less than 5% on 60 cycle
square wave.

INPUT IMPEDANCE: 75 ohms =10%
{RMA Standard).

INPUT LEVEL: 1.5 volts peak ta peak
minimum level for 100% modulation.
Black negaiive polarity.

MODULATION PERCENTAGE: Zero to
1109%; plate modulation.

® OUTPUT

LEVEL: Continuously variable from 0.3
microvolt ta 0.1 volt balanced ta ground ||
{measured at 100% modulation level).
1 MPEDANCE: (a) 107 ohms line to line
(balanced).
{b} 53.5ohmsline to ground
(unbalanced).
{c} Suitable pads may be
employed to alter these
impedances.

® DIMENSIONS
OVERALL: Height—3583%4"; Width—
2814"; Depth—251:",
WEIGHT: Model 90—302 pounds.
External Valtage Regulater 92 pounds,
POWER SUPPLY: 117 volts, 60 cycles.

THE FIRST COMMERCIAL
WIDE-BAND, WIDE-RANGE SIGNAL GENERATOR
EVER TO BE DEVELOPED

The Model 90 employs a master oscillator,
buffer amplifier and modulated power am-
plifier. The push-pull buffer eliminates inci-
dental frequency modulation.

Features: A self-contained crystal calibrator
and individually calibrated dial scales permit

frequency settings to a high degree of accuracy. A

MARUFACTURERS OF

built-in video modulater with manual or auvtomatic dc

standard Signal Generators : :
P inserter, designed to operate from a standard RMA
tors ’ : : . | . |
ms‘g\‘u‘“‘“a“:‘::mm composite signal. Continuous monitoring is provided by
\jate avi ' ‘ '
\SJ:cuumiuhe \ln\tme\e:: built-in oscmoscope.
4 Fie
WF Radio Hoise o |
U Strmﬂ\: ;;: This signal generator meets the most exacting standards
acity Bri : . . .
c;:g“hm e required for high definition television use.
Phase Sequente 1ndu:atutrs
st Tes!
12[2‘"5‘&1‘:’;‘\}'?5?‘ ADDITIONAL DATA ON REQUEST

MEASUREMENTS CORPORATION

BOONTON
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Test Equipment

Pulse Generators

Models P54 and P55 puise generators supply
rectangutar pulses of variable frequency,
width, amplitude and of either polarity si-
multaneously. Both units have iaternal cir-

cuits to provide the repetition frequency. An
outside beat oscillator is not necessary io
trigger the pulses. Hard tubes are used in
both models. Puise widths of 1.5 to 70 micro-
seconds are available in either geunerator and
the P54 has a low amplitude scale which
produces pulse widths of 0.75 to 22 wmicro-
seconds. Model P54, the larger of the two
units, consumes 125 watts act 110 volts, 60
cyvcles. The P55 has the same power supply
requirements and uses 44 watts.—Raymond
M. Willmotte, Inc., 1469 Church St., N. W.,
Washington 5, D. C.

Aundio-Frequency Meter

Wide range (20 to 20,000 cycles) and high
accuracy (0.5%) are featured in the 1141-A
bridge-type audio frequency meter. Null may

be detected with a headset or vacuum tuhe
voltmeler. Tbhe inherent frequency responsa
characteristics of the Wien bridge circuit also
enable the instrument to be used as an ad-
iustable-frequency filter.—General Radio Co.,
275 Massachusetts Ave., Cambridge 39, Mass.

Calorimeter

Measurement of rf power in a series of
frequency hands between 2600 and 26,500
me¢ is facilitated by a recently-developed
calorimeter. The heart of the apparatus is a
compartmented glass water load internally
connected inside a waveguide section rhat ah-

sorbs tha entire energy. Limit of poiwer meas-
urement is that amount which causes circu-
lating water in the water load 10 release
dissolved gases (about 60° C.). Although
capable of measuring from about 5 wartts up-
ward, the percentage of accuracy inereases,
rather than decreases, with increase of power
measured. Accuracy of approximately 2 watts
is provided at average power readings of 100
to 5900 watts.—De Mornay Budd, Inc¢., 475
Grand Concoursc, New York 51, N. Y.

TELE-TECH ¢ November, 1948


www.americanradiohistory.com

Basic Oscilloscopes

Rack panel oscilloscopes for two. three and
five inch tubes, known as 830902, 90903, 908035
respectively, are jnexpensive basic units in-
corperating power supply., brilliancy and cen-

tering  controls, safety features, magnetic
shielding, switches, etc. As & transmitter
meoenitor, no additional equipment or acces-
sories are necessary. Trapezoidal monitoring
patterns are obtained by feeding modulated
carrier voltage from a pick up loop directly
to vertical plates of the CR tube and audio
modulating voltage to horizontal plates. -—
James Millen Manufacturing Co., Inc., 150 Ex-
change St., Malden 48. Mass.

DC Oscilloscope

A new high-sensitivity model of the Furze-
hill 1684D oseilloscope has been developed
with a stable gain approaching 10,000 times.
Known as the 1684K, it employs the same
direct-coupled circuiting as the 1684D and
is designad to meet tbe peeds of sirain-gage
work and other applications where a high

amplification faclor is required. It has dc
amplifiers on bolh axes with sensitivity of

one millivoit/in. Frequency rangc is from
zero (de) to 300 ke. Phase distortion is zero
fromn dc up to 60 kc. Sweep expansion up to
five screen diameters is availahle, and the
tirne base has automatic self-limmiting syn-
chronism from positive or negative pulses.
The special fine-focus 3% -in. tube is fitted
with a visor which retracts.—American Brit-
ish Technology, Ine., 37 Park Avenue, New
York 16, N. Y.

Modified Mega-Match

A special coaxial detector and delay line
have been incorporated in a modified model
of the Mega-Match which displays reflected

r

energy in bandwidths of 30 mc anywhere be-
tween 10 and 560 me The original model
displayved refiected energy from an antenna
or iermination anywhere between 10 and 250
mec. Other performance specifications on the
modified model are the same as the standard
model.—Kay FElectric Co., Pine Brook, N, J.

TELE-TECH <+ November, 1948

uum

NH“

WANT TO MAKE SOMETHING
OF IT?

Pictured above is a tube of Taylor Laminated Phenol Fibre,

threading.

and grows.

NORRISTOWN, PENNA.

”
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Pictured below is a coil form .

just as it comes from our production line.

. . quickly fabricated from

this same tube. Note the precision of the punching and

Sheets, rods, and tubes of Taylor Laminated Plastics possess
so many properties, physical and electrical, of interest to
industry . . . and adapt themselves to such a variety of fabri-

cation processes . . . that their usefulness grows and grows

If you want a dependable source of supply for Phenol Fibre,
Vulcanized Fibre, or special laminates . . . or if you’re interested
in having completed parts or sub-assemblies delivered on
schedule at your plant . . . get in touch with Taylor. Send a
sketch or blueprint, if you will, and we'll tell you exactly what

we can do for you. Expect plenty; you won’t be disappointed.

TAYLOR FIBRE
COMPANY

LAMINATED PLASTICS : PHENOL FIBRE -VULCANIZED FIBRE « Sheets, Rods, Tubes, and Fabricated Parts
Pacific Coast Plant: LA VERNE, CAL.
Offices in Principal Cities

'
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The NEW General Electric
Variable Reluctance Cartridge

for Long Playing Records

@ Specifically designed for the new long playing
records . . . high compliance . .. low mass
stylus assembly

® Equipped with 1 mil tip radius sapphire stylus
® Can be used with standard G-E preamplifiers
Place your order today!

General Electric Company, Electronics Park,
Syracuse, New York

1668-Gi0A

s “./ .
E/0(4 carn //a /?/1}5/ 2 cmz/ e7e0E m_‘_‘

GENERAL ELECTRIC
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Parts for Designers

Coaxial Attenuator Pad

A, symmetricat, unbalanced attenuator pad
has Dbeen designed to formm an integral part
of a coaxial line preducing a minimum of
reflections. REach pad consists of two series
elements and one shunt element. The series

elements are made of glass rods which are
coated with a metal film about one millionth
of an inch thick. A glass disc is emploved
as the shunt element which is also coated
with a metal film.—Weinschel Engineering
Co,, 123 William St., New York 7, N. X.

Capacitors

Recommended for ultra high temperature,
rf bypassing, and dc¢ applications, the new
Plasticon TS§ capacitors have dielectrics of
““Texlon™ film and “'Silicone” fiuid. Both ma-

terials are unusuaily temperature-stable and
have low dielectric losses. Type TSG103 is a
L01 wufd., 500 volt de capacitor whose dissipa-
tion factor at one mc is .0003 at 70° C. and
L0011 ar 130° C. At 60 cycles, the dissipation
factor is as low as .0002-.0003. The tempera-
ture coefficient is negative: 300-400 parts per
million per degrec C.—Condenser Products Co.,
1377 N. Branch, Chicago, Il

Potentiometer

A speecial melhod of winding non-linear
resistances provides high, uhiform resolution
in a recently designed. high-precision two-
inch potentiometer. l.inearity of linear wind-

g

ings may bLe obtained to an accuracy of 0.2%
of total resistance and for non-linear function,
the variation of resistance with shaft rota-
tion may be made to conform Lo the desired
function with 14 of total resistance. Rotor
talte-off assembly utilizes two brushes with
precious metal contacts. Maximum electrical
rotation is 320°.—Technology Instrument Corp.,
1058 Main Street, ¥Waltham 54, Mass.
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Filter Capacitors

Type NF-1A7149 capacitor hasg been devel-
oped to control radio interference caused by
Auorescent lamps and can also be used with
considerable effecliveness on olhor types of
electrical equipment. Conncction is across the
hot cathode of fluorescent lamps. It is wax-
sealed and vated at 330 wvolts ac with a
capacity of .006 mfd,

Another capacitor which is highly effective
when connected across the power line of
both hot and cold cathode fluorescent lamps
can also be used with many =electrical appli-
ances such as fans, motors, drills and vacuum
cleaners, Xnown as the NF-10125, it is ratcd
at 250 volts ac. — Cornell-Dubilier Electric
Corp., South Plainfield, N, J.

DPC Carbon Resistors

Deposited carbon
calions up to one watt,
cations up to two watts,

vesistors, DCE for appli-
and DCH for appli-
are being madse by

depositing pure crystalline carbon film on spe-
cially compounded ceramic rads. Multiple lay-
ers of insulating varnish protect ecach unit,
and soft copper leads sec¢urely anchored to
silvered hrass caps insure positive contuact.
These dz resistors are available in one, two,
and five percent tolerances.—Internatioual Re-
sistanee Co., 401 N. DBroad £t., Philadelphia,
Pa.

DC Relay

In assemblies wiere space is limiied and
contral requirements do not exceed SPD
the (ype E sensitive dc relay may he utilized.
This unit, with an overall gize of 21t x 114 x

1'% in.. has a conlact capacily up 1o 5 amps.
at 25 volis non-inductive load. Power con-
sumption is 60 milliwatts.—Comar Electric

Co., 3148 N. Washtenaw Ave., Chicago 18,
Il
Transducer

Small and light weight, the new IZollsman
Transducer provides a highly acgcurate and
precise means of obtaining an electrical sig-
nal which is a function of air speed, altitude,

and
use of jeweled bearings,

ditferential pressure The
light

lkept

LARC Nressure.
spring pivots,
weight parts and precision gears, lhas
mechanical frietion to a minimum. Unrits
are temperature-compensated for iempera-
tures from-—=20° to -}-50° C.—Jlollsraan Instru-
ment Div.,, Square D Company, 80-08 45th
Ave., Elmhurst, New Yerk

TELE-TECH + November. 1948

AN ENTIRELY NEW

AUTOMATIC DEHYDRATOR

BY

Adrenw

For pressurizing
coaxial systems
with dry air

WRITE FOR

BULLETIN
85

Now, for the first time, here is an automatic dehydrator that operates at line pressure!
This means, (1) longer life, and (2} less maintenance and replacement cost than any

other automatic dehydrator,

YLonger life because the compressor diaphragm operates at only 1/3 the pressure used
in comparable units, vastly increasing the life of this vulnerable key part.
Reduced maintenance and replacement costs because new low pressure design elimi-

nates many components.

Operation is completely automatic. Dehydrator delivers dry air to line when pressure

drops to 10 PSI and stops when pressure reaches 15 PSI. After a total of 4 hours’ running
time on intermittent operation, the dry air supply is turned off and reactivation begins,
continuing for 2 consecutive hours. Absorbed moisture is driven off as steam. Indicators
show at a glance which operation the dehydrator is currently performing,

Qutpur is 1% cubic feet per minute, enough to serve 700 feet of 6% line; 2500 feet
of 3%" line; 10,000 feet of 1%” line or 40,000 feet of 73" line. Installation is simple,

requiring only a few moments.

Imiportant! Not only is this new differemly designed Andrew Antomatic Debydrator
completely reliable, but it is available at a surprisingly low price.

CORPORATION

363 E. 75th STREET, CHICAGC 19

Eastern Office: :
421 Seventh Avenue, New York City

TRAKSMISSION LINES FOR AM, FK,
TV, DIRECTIONAL ANTERNA EQUIP-
“MENT. ANTENNA TUNING UNITS. TOWER
LIGHTING EQUIPMENT, CONSULTING
ENGINEERING SERVICE

www americanradiohistorv com

(7 4 /4

AMNDREW CORPORATION, 362 E, 75th 51, Chicago 19

Please send me Bulletin 83 describing the new Type 1900
Andrew Automaltic Dehydrator,

Name,

Title.

Campany.

Address.

City Zone___ Stote.

TT-11-48
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ACCURATFE’S
: Ifftint to you
...they are your

ar

assurance of
getting the RIGHT
spring for the job
at lower ultimate

cost/

® Modern, precision

spring making machines
and experienced spring
making personnel —

this is the combination that
guards the uniformly high
quality of Accurate springs.

And Accurate goes beyond just
making good springs. If you

wish, Accurate engineers will sit
down with you while your product
is still on the drawing board

and help you with

your spring problems.

Whatever your spring
requirements, get in touch

with Accurate, today.

ACCURATE SPRING MFG. CO.
3808 W. Loke Street, Chicogo 24, Hlinois

cowsale s

A

i

a0

—
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FoR /#)S T DELIVERY AND SERVICE ON
TURN TO WESTFIELD

WHEN IT'S HIGH GRADE NUTS,
Standard or Custom Made, tum to
Westfield for fast delivery and serv-
ice. You'll find Westfield big
enough to meet your needs on time
and right—not too big to take an
active, practical interest in your
special requirements . . . Westfield
Nuts are milled from the bar to exact
specifications. They're economical ia
themselves and speed up assembly
line production . . . Tell us your
needs! Send drawings and data for
suggestions and nrices! Write cr
call Department 801,

WESTFIELD METAL PRODUCTS €0.*®

WESTFIELD, MASS.

HIEIPIPNIEIR rrobucts

¢ RADIO-TELEVISION

Jeaturing

PERMANENT MAGNET
ION TRAPS

For use on televiston cathode ray
tubes of 10. 12 and 16 inch siz.,
Heppner is equipped to manufac-
ture ion traps to your specifications,
matching any required field
strength.

Heppner also manufactures focus
coils, and stands ready to work with
your engineers in developing allied
products. Inquiries invited.

SUPER QUALITY PM
ALNICO 5 SPEAKERS

Heppner speakers of the PM iype
using Alnice No. 5 are high-per-
formance speakers of exc:ptionally
high quality at a reasomable price.
Now available in production quan-
tities are 34, 4, 5 and 4 x 6 ioch
models.

We invite your inguiries.

HEPPNER MFG. £0., 4808 N. Drake Ave., Chicago 25, Iil.

TELE-TECH + November, 1948
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Sound Equipment

Turniable Motors

Two-rim drive, dual-speed turntable motors
have been developed which will oaperate
atandard 9 and 10 in. turntables at 78 and
33 1/8 rpm. Model DR (illustr.) js a deluxe

rim drive four pole motor equipped with a
simple mechanism for shifting from one
speed to another. Model DM is a compact,
low cost dual speed phonomotor with external
speed change control, and is approximately
the same size as present speed turntable mo-
tors.—General Industries Co., FElyria, Ohio

Portuble Wire Recorder

Model A-720 is the third addition to the
Air King line of wire recorders. It is packaged
ag a unit, includes amplifier and gpeaker; has

Immediate playback: records irom micro-
phone, radio phonograph or telephone; auto-
matic shui-off at end of play or rewind of
wire; crystal ‘microphone; makes permauent
recordings or erases automatically when re-
cording over used wire; and has plug for
cable to regord from radio or phonograph.—
Air IKing Products Co., Inc.,, 170 53rd §St.,
Broolidyn 32, N. ¥.

Amplifier

Standing wave voltage ratio when used in
connection with saguare law detector probes
and slotted wavezuides nay be detfermined
with the TAA-16 amplifier, a unit with two

inputs, selectable by switch for rapid compari-

son. Operation can be wide band or
selective; frequencies are from 500 to 5,000
cycles. Output metet is calibrated directly
in standing wave voltage ralio. Tull scale
meter readings are obtained with 15 micro-
. volts at the input under wide band opera-
tion, while 10 microvolts signal will produce
this result under selective operation.—Brown-

highly

ing Laboratories, Inc., 730 Main St., Win-
chester, Mass.
TELE-TECH + November. 1948

THE MEGA-LINE
OF INSTRUMENTS
COVERS ALL
CHANNELS

posed frequency . .
even above 500 megacycles, is

or added ecquipment . . .
ment . . The MEGA-SWEEP covers
ease and accuracy . . -

Think that statement over before you spend even
a few dollars for any sweeping oscillator

With any Mega-Sweep you can cover ¢ny pro- wvar which
. When any future channel,
added you will

not have to fuss around with special adjustments
or buy new egquip-
it

TO SERVICE PRESENT
and FUTURE T-V SETS

The News of Radio

RCA Wilt Study Ultra-High Frequencies
in Search for Television Channels

Plany for the stady of trachigh
frenuencies la delermine whe
they can accommodéte (he expan
5100 OF Lelat-siEn Sromdeasting were
announiced vesteraay by Dr. C. B
JollifSe, executive vice fi

same tinze the Ko
of America nppnm [0 v.n=

periniental siation In & e
(o conducl the Lews,
¢xpected 10 start sbout Sepl
The ragio frequencies lo b
plated are wbove 510 megacyaies,
Dr. Jollifle sad. He explaled that|
betwetn 75 and 800

5. lready set pstde by
future televiaion de-

with e el o view o the
veeron for MAG0n) redendics
{by ather services.

THE MEGA-SWEEP

Wide Range Sweening Oscillator

. .. DISPLAYS PASS BAND . . ,

Features: FPrequency Range — 50

kilocyeles to 500 megacycles and

up to 1000 mec . . . Frequency Sweep Adjustable

from 30 megacycles to 30 kilocycles throughout

the complete spectrum . . . Continugusly variable

attenuator . . . Low amplitude Modulation while
sweeping—Iless than 0.1 DB per megaeycCles .

Precision wavemeter., High and Low Jevel output.

Sweep voltage output for driving oscilloscope.

Price $395.00 [. 0. b. factory

THE
MEGA-MARKER SR

For Rapid and Accurate Allgn-
ment of Television Receivers. The
MEGA-MARKER SR. Provides a

precise source of frequencies (accuracy .01%)
one ab the sound carrvier in each of the twelve
television channels,

MEGA-MARKER SR. can also bé used alone
for the alignment of the local pscillator for all
twelve channels.

The single-dial control glves a rapid
efficient means of frequency selection.

The MEGA-MARKER SR. Pacilitates the align-
ment of the r. f. channels in the same manner
that the MEGA-PIPPER and MEGA-MARKER
facilitate the ji. 1. alignment.

MIS 117 volt B0 cycle Size 8 x 16 _x 8
Weight 15 pounds Price $195.00 F. O. B. Factory

and

THE MEGA-MARKER

Precision varlable marker os-
cillator having a range of elther
19 to 2% or 29 to 39 megacycles
for the television 1.f. band.

Crystal oscillator for the alignment of inter-
carrier i, f. and discriminator (4.5 mc)

A large easily reag dial provides over 12 inches
of calibrated scale length., Thus it may be read
to accuracies of 0,02 megacycles.

Included In the MEGA-MARKER is a crystal
oscillator which provides accurate check polnts.

The MEGA-MARKER 15 a valuable accessory
for television applications of the MEGA-SWEEP
and MEGA-MATCH.

For a high order of stabllity the regulated
power supply of the MEGA-SWEEP or the
MEGA-MATCH is used.

Weight 5 1bs. size T x 10 x 6
Price §60.00 f. 0. b. factory

THE MEGA-PIPPER

The MEGA-PIPPER is a new
productlon and service alignment
instrument. By the use of this
unit in conjunction " with the

MEGA-SWELP or MEGA-MATCH it is possible
to quickly and accurately align television receivers.

The MEGA-PIPPER gives four precise crystal
positioned pips. These pips establish the picture
and sound carrier points, ana also the adjacent
channel carrier points. Thus the MEGA-PIPPER
is an Instrument which will save many hours
of time spent in alignment.

Inasmuch as the pips are fed directly into an
oscilloscope, the pips are visible at all times,
even in the traps where the highest preciston
is desired.

Self contained power supply.

Weight 15 lbs. Size 6 ¥ 16 x 8
Price 8150 F. O. B, factory

KAY ELECTRIC C0., 23 MAPLE STREET, PINE BROOK, NEW JERSEY

Also Manufacturers of the Megalyzer, Mega-Match and Mega-Pulser.
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N For bighen vatues of Q

IN TELEVISION + FM - AM & AUDIO

Uase
MOLDITE

PRECISION

IRON CORES

Permeability Tuning
Coil Trimming
Critical Alignment
General Slug-tuning
®

ANTENNAS

fon cveny TV and 7 ugxdﬂmnmf

MOLDITE CORES ore mode to exact specifications,
using on exclusive powder mix for each specific re-
quiremeni, plus new methods of processing and
mass production.

RESULT—Higher quality and economy; grealer
cirevit stability and Aux density.

SAMPLES on request for design, Yest and pre-
production purposes. For quick, exoct
duplicotion af cores, send for Moldite
mix numbers plotted on frecuency

NATIONAL MOLDITE COMPANY
25 MONTGOMERY ST. HILLSIDE 5, N. J.
lrom Core Speciolists . . . Member R. M. A,
WESTERN REP. MID-WESTERN REP. 50. AMERICAN REP,
Perimuth-Colman Assoc, Irving Rose Jose Luis Pontet
942 Maple Avenue 314 No. Michigan Ave, Cordeba 1472
Los Angeles, Calif. Chicage, 1. Buencs Ajres, Argenting

in-Le 7 Nation:

Ohm Twin lete With instd 4
pdckdqed f[?;‘gmﬁons tor eu,s,\{,__L'xs\ $12.25 4 g
Une SR e 155
No. 114-00%. - )

r after”

g and

d happily eve

fectly mated for lon

«  Andtheylive

coil windings are per

wh Your Q¥ the bases dre
ad om: yseful life when 1he
n
recePAN © 4 Rntenn 1 300 S
e FMband. B g mpheno h 1iclion:
S it of Ceniidna or oot {5105 PRECISION BOBBINS
Lead GRATEE Tt n

Precision provides the strength, the insulation, the
dependability by the most thorough specialized engi-
neering, exactly to your specifications.

Spiral winding of the tube — heavy heat-treated
compression — swaged tube ends securely locked —
impregnation of the complete assembly are factors
of Precision’s exceptional service. Lightest of all
coil bases. Permit larger gauge, or more wire of
same gauge in winding area.

Let us make up samples for your requirements.

Also mfrs. of dielectric tubes, round, square, rec-
tangular, any length, ID or OD; coil forms; spools;
dust caps and thread protectors.

Engineerod electrically and  me-
chonleally in the Amphenol Antenna

Develepment Loborotories.

ROUND - SQUARE - RECTANGULAR - - - 2424/ m/AAﬂ,eze

PRECISION PAPER TUBE CO.

AMERICAN PHENOLIC CORPORATION

1830 50. S4TH AYEMNUE ‘ 2507 W. Charleston S$t., Chicage 47, 1.

CHICAGO 50, ILLINOIS Plant No. 2 af 79 Chapel St., Hartford, Cann.

108 TELE-TECH *+ November, 1948
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Portable Amplifier

A lightweight. portalile vemote amplifier
(BRKX-2A) designed with a Duilt-in powar
supply 1o ope

1la-voll, 69 cyecles ae outlels is nmow available,

te from hatleries or standard
The thres amplifier channels use ROA ype

1620 indirectly-heated tubes, shock mounied
to insure low microphonics. Kach channel
offers an overall gain of Y2.5 db. The ampli-
fier nus capacity for four microphone inputs,
the third and fourth swilchable 1o channel
three.—RCA Victor Div., Radio Corporation
of America, Camden, N. J.

LP Cartridge
Featuring a low mass siylns assembly and
high compliance for mors f{aithful tracking,

s

the new variable reluctance cartridge has
been designed especially for long-ptaying
records. Stylus is a sapphire with a diameter
of one mil. The new cartridge is one-third
smaller than previous models.—General Elee-
tric Company, -Syracuse, New York.

Studio Ribbon Microphene
Frequency range of a new studio ribbon

mierophone, currently in produclion, is 40 to

14,900 ¢ps. The unit is shock-mounted in rub-

Philco — in common with other leading manufacturers of

television equipment— has put its stamp of approval on

Ucinite parts and assemblies. A few of the many we are

currently supplying to the industry are shown above.

Our design engineers welcome the chance to work with

other progressive electronic concerns who demand top
‘ quality and service. The Ucinite Company, Newtonville,

Massachusetts.

- dMeinife

cer e e ot e et m sy var v | ELECTRONIC ASSEMBLIES « RADIO - AUTOMOTIVE
altitude moisture or temperature. Quiput is

—=56 db; harmonic distortion is less than 17,
Model RS0L has a 200-chm output: model

RS80OH has high impedance outpul.—Amperit 11T
Co.. Inc., 561 Broadway, New York 1‘: ];$ 'l’e. DI’IJTJSLOTL Of UNITED-CARR FASTENER CORP'

TELE-TECH * November, 1948 108
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DON'T CONTRIBUTE TO LOWER COSTS

It may be wise for you to analyze carefully the
spring requirements of your products to make sure
you are not wasting money through *“Luxury” speci-
fications. Possibly, through habit, you are using the
same springs for one product that you use for
another because they “operare successfully.” Or your
product’s present design doesn’t demand the same
“fussy” springs the old design called for. You may
be using ground end springs, for example, when they
are unnecessary, or you may specify tolerances to
plus or minus 2 or 3% when even a 109 tolerance
would be sufficient for the job to be done.

Unnecessary specifications add to the cest of
springs—and to the unit cost of products. Many
times, product design can be altered ever so slightly
to take advantage of a more economical and equiva-
lent spring.

All these things are quickly recognized by Lewis
Spring engineers. They are experienced in all phases
of spring design, production and applicability to pro-
ducts. - Lewis has saved manufacturers thousands of
dollars by recommending and supplying the most
practical and economical springs for the job.

Thete is a Lewis representative near you ready
to help solve your spring or wireform problems. We
shall be glad to send him to see you, with no obli-
Wire or write us.

LEWIS SPRING & MFG. CO.
2654 NORTH AVENUE, CHICAGO 47

Q

gation, of course.

PRECISION

SPRINGS

THE FINEST LIGHT SPRINGS AND WIREFORMS —‘
OF EVERY TYPE AND MATERIAL £

110

NOW

MIDGET

25 watts, 6 volts

~~ SOLDERING IRON

PIN-POINT PRECISION ® LOW-COST OPERATION

Only 8 inches long . . . weighs less than 2 ounces . , .,
with 2'1/8- and 1/4-inch tips! The new G-E Midget
soldering iron really “goes places” in those complex
close-_quarter assemblies. Its cool, easy-to-grip handlé
and its featherweight make it as simple to use as a
pencil—permitting pin-point precision . , . giving faster,
stronger, neater joints.

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

*Reg. U.S. Pal, Of. :
ELECTRIC

675-1G1

GENERAL

of ELECTRO-MAGNETIC CONTROL

I—— -

SERIES 220 RELAY

This small relay is capable of
handling 20 amps at 220 v., the
leader in its size and price field
for inexpensive, compact, heavy
current cantral. A very widely
used small relay for industrial
cantrol such as welding machines,
x-ray, mator starters, etc.,

SERIES "R STEPPER

Used for cycle control requiring continuous

sequence repetitive operations; to remotely

select and control multiple circuits; can be

furnished 1o rotote continuausly, reset

. automatically or to pulse both clockwise

Write—iell us your control problem. and counter clockwise on the some unit
Get specific recommendations. with up to 100 contacts on a disc.

GUARDIAN{(G/ELECTRIC

1607-M W, WALNUT STREET CHICAGO 12, ILLINOIS
COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

TELE-TECH <+ November 1948
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Test Equipment

BUD TELEVISION
Tube Test
;;ud‘zl ssisD‘i:. Lube tesler incorporates the ANTENNA BOOSTER

Hickok dynamic mutual conductance circuits
and complete flexibility has been provided

Changes

“FRINGE" AREAS to

Now you can get amazing reception from your lelevision set — regardless of make — with
this new BUD Television Antenna Booster. Made to the same high standards for which all

BUD products are recognized, this unit brings NEW realism to television pictures.
The BUD Television Antenna Booster not only cuts out much of the interference from
other 1ypes of radio stations, but it builds up the tuned-in television picture so that it is sharp,
clear and steady. .
e 1. Enahles the use of indoor antennas in many installations.
o 2. Reduces interchannel interference and interference from short wave, FM and
. . AM stations.
in selector switches to take care of unusual 3. Increases antenna gain to give a steadier, clearer picture.
base pin connectmnls._ It tests all present-day 4. Works with any television receiver.
tubes and has provision for new tube designs 5. Enables the use of many television sets on one antenna.
50 testerl cannot soon become obsolete. Tube 6. Self.contained power supply with pilot light.
data iIs inscribed on roll chart in panel and 7. Cabinet and chassis made of Aluminum with heautiful brown finish.
micromho ranges 0-3000, 0-6000, and 0-15,000 8. Produces a marked improvement in reception when connected to a FM
are provided. Power supply reaquirements are receiver.
100-130 volts, §0-80 cyctes—Hickok Electrical 9. MODEL TAB-98 HAS TWO ANTENNA INPUTS. ELIMINATES THE
Instrument Co., 10606 Dupont Ave., Cleveland NECESSITY OF DISCONNECTING ANTENNA WHEN CHANGING
8, Ohio FROM LOW TO HIGH CHANNELS. )
Phase-Sequence Indicator 10. Model TAB-98 works efficiently on all channels and the TAB-99 works like
No moving parts, bearings, or pivots are a charm on channels 2 to 6 inclusive.
- 1 N ) | )
features of the new phase-sequence indicator Catalog No. TAB-98 $29_95 E_ataloPg_ No. TAE-99 524-95
which may be used in 120-, 240-, or 480 volt List Price ............... ist Price . ... ... ...

o More
Ham Interference
with
$5'00 BUD WAVE TRAP

Catzlog No. 500
or 501. Size 444"
x 2" x 137,
List Price . ... ...

circuits at 25, 50, and 60 cycles. Housed in

a leatherette-covered wooden case, the new Designed to elimipate interfercnce czused hy amateur radio transmission received through
unit is equipped with three 30-in. leads the AC line. It can he nsed in connection with any television, AM or FM feceiver. Simple
equipped with insulated clips. The indicator three point installation: 1. Plug the cord from the receiver into the recgp(acle in the wave
may be used to determine the proper con- trap. 2. Plug the cord from the wave-trap igto the AC recep_tacle. 3. Adjust the condensers,
?ections b fml:( paralleling generators, trans- by means of hand tuning extensions, until the interference has disappeared.

ormer anks and ower buses; to echeck

vaeuum-tube, thyratfon, reetifier, and in- IT IS NOT NECESSARY TO TAMPER WITH THE RECEIVER IN ANY WAY. Model

WT-500 eliminates interference caused by operation ont 10, 15, or 20 meter bands. Model

verter installations; an - 7
. 4 to siudy vector re WT-501 eliminates interference caused hy operation on 40 or 80 meter bands.

lations of polyphase circuits.—General Elec-
tric Co., Schenectady 5, N. Y.

Recording Sound Analyzer B D R ADI” I

Frequency analysis of a complex wave from U ne.
25 to 7500 cps can be recorded on a 4-in.-wide
calibrated seale by models FR and FR-] in 2124 East 55th Sl"

conjunction with the General Radio Com- Cleveland 3, Ohio

The Mark of perfection

EISLER

SPECIALIZES IN EQUIPMENT FOR THE COMPLETE MANUFACTURE OFf

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

°

|
L SPOTWELDERS

SIZES FROM 14 TO 250 KVA i 44 b
pany’s model 760-A sound analyzer. A me- i ol 3 % Th-iid Y
chanical link unit automatically drives the ' BUTT, GUN, ARC
frequency-sweep dial of the analyzer in WELDERS TRANSFORMERS FOR EVERY
register with the calibrated chart movement. 36 HEAD RADIO TUBE EXHAUST-  |arge or Small Contrae  SERVICE FROM V4 TO 250 KVA
T e I O e Hne ING MACHINE WITH Spot and Butt Welding,  SPECIAL TRANSFORMERS FOR

s ¢ - s, .

recorder may be used separately as a sound, BOMBARDER Ask for Our Cotalog ELECTRONIC DEVICES

B 0. LA el fecorder. Sound Av- | EISLER ENGINEERING CO., INC., 778 So. 13th St., NEWARK 3, N. J.

TELE-TECH +« November, 1848 111
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GENERAI. ELECTRIC
THERMOCELLS
for

ACCURACY

G-E thermocells are as small as it is
practical to make them and still retain
all of the advantages which broaden
their field of application and simplify the
problems of design engineers.

Design engineers will appreciate espe-
cially the octal base feature. Add in these
other major advantages in G-E thermo-
cells —then specify them for every job
you have under censideration.

1. G-E thermocells are filled with an inert gas
and sealed to inhibit atmoespheric contamina-
tion of both crystal and thermestat contacts,

2. Warm-up time is extremely short because of
the low thermal capacity of the unit as a
whole.

3. The heat loss is low, which permits low
operating power and consequently less load
and longer life for the thermostat contacts.
Radiant heat loss is minimized by the pol-
Ished chromivm-plated shell.

4. Durable platinum-iridium thermostat can-
tacts are used in G-E thermocells.

A typical example of the G-E line of
thermocells is the Type G31:

Frequency Range ........2500-10,000 K.C.

Size and Shape............... Same as 6L6
Freq. Adj. at Normal

Ambient Temperature,..........0015%
Ambient Temp. Operating Range. .0 to 55°C,
Long Time Frequency Stability

beMerthan.......oovivinininnsd 001%
Heater Power............. vas 2.6 Watts
Crystal Cuts Normally Used ....... AT & BT
Elecirodes and Mounting. . . . Pressure Airgap
Warm-vpTime........coco0vnnn 15 Minutes

For further information on this and

other G-E thermocells, quartz crystals
and germanium diodes write today to:
General Electric Company, FElectronics
Park, Syracuse, New York.

185-G2

GENERAL (3 ELECTRIC

New Parts for Designers

Electrolytic Capacitors between two mercury pools in the ‘“‘double

Supplied in two and three lug terminzl flow™ _'mcdel, furither reducing possibility of
assemblies, 1ype KP elLf‘(lOl\«hc capacitors corrosion. Modz=ls range from cne to 63
are |\IUClU(Ld in 2y 2% wa Awang El T amps. in capacily and are made with or

without plastic case. Rubber insulations are
available on order.—Durakool, Inc., Elkhart,
Indiana.

Subminiature Switeh
Relalively

by a new subminiature,
chanieal switch

large currents may be handled
multi-channel
presently

mc-

which is being

assembliex,  The (wo lug

nnits are available

I".'_\)m 15 ufds. al 100 warking volls to 560
wbds. at 450 working volts, The three lug
terminal asseniblics are as suitable for dual
capacity unils as for the triple cupacity ar-
rangement.-—Cornell-Dubllier Xlectric Corp.,
South Plainfield, New Jersey,

Mercury Switches

An eleciric weld. a recent technical e-

velopment in (he manutacture of Durakno!

mereury swilches, seals hydrogen gas under
pressure within the metal case of the switch. Sampling rates up to 3000 rpm are available
lnlx.s pressure vemains intact whether the in two and four-pole switch models, each
switch s in use or inactive on a machine or pele having 15 channels.—The Applied Scl-
in stoclk.  The metal case acls as one elec- ence Corporation of Princetoun, Post Oftice Box

trode and malke and break contlacls are made No. 44, Ivinceton, New Jersey.

DESIGNERS - ENGINEERS - MANUFACTURERS
of MOLDED RUBBER PRODUCTS

BUMPERS * BUSHINGS » EXTRUSIONS
GASKETS = GROMMETS « MOLDS * RINGS
ROLLS * SHEET * SLAB * SPRING * SPONGE
TIRES * TUBING * VACUUM CUPS * WASHERS
Several Thousand Items in Stock

ATLANTIC INDIA RUBBER WORKS, nc.
571 W.Po1LK ST. - HArrison 8290 - CHicAGco 7.
Write for Complete New Catalog!

used in guided missiles, aircraft and balloons.

YOU BUY ANY

TAPE RECORDER . . .

Find out about the remarkable new instrument that
DOUBLES your playing time - cuts your tape costs

in HALF! Write today for technical literature.

Ampririer Core. or AMERICA

398-26 Broadway, MNew Yeork 13, New York

SINCE 1919

INDUSTRIAL
RUBBER
PRODUCTS

TELE - TECH * November, 1948
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RF Filament Transformers " . : ; : : 9
A high-voltage, corona-shielded, (uned . = : ‘i
transformer assemDbly has lesn developed

FEERLECTE T Oty WARD LEONARD glses you

Vitrohm
Plaque
Resistors

For High
Frequency Circuits

1B33-8016 type (ube. Tilament voltage is easily
adjustable through =2 small access hole in
hottorm of the spun copper cup which permits
tube use with voltages from 1 kilovolt to 20
kilovolts. To obrain 20, 30, 40 Kilovelis, or
higher volizges, doubler, Lripler or quadrupler
¢ircuits may be attached.—Spellman Televi-
ston Co., Tuc.. 130 W. 24th St., New Yeork 11,
N

High €@ Chokes

Although designed specifically for dy¥namic
noise suppresscer circuits, NSI-1 and NSI[-2
reactors may be used in any tuned cireuits

FOR RHOMBIC ANTENAS These non-inductive Plaque resistors are
Foruseasa [ermma[m% xt-ﬁsxsmr, the especially suitable where a combination
125 watt size is available in 800
b E00 e A 2400 o, for %f power 1s.m:l high frequencies exist.
individual use on low power rfigs, eep insulating barriers separate none
and parallel or series-parallel net- inductive winding. Special Ward Leon-

works on high power transmircers. ard vitreous enamel—tough, crazeless,

acid and moisture resisting—is fused
over the base, wire and terminals. Avail-
able from stock in 20, 40 and 125 watt
sizes, in a wide range of resistance values.

AUTHORIZED DISTRIBUTORS EYERYWHERE

WARD LEONARD ELECTRIC COMPANY

Radio & Electrenic Distributor Division
: GANG MOUNTING 53-T West Jackson Blvd.. Chicago 4, U.S.A.
. ) . Two or more Vitrohm Plaque Re-

requiring the given inductances. I_nduclance sistors may easily be ganged to ob- —— : i 3
values, 2.4 and .8 henrys respectively, are tain other desired wattages and re- ; : : ;- !
accurate within plus or minus &% witl-éQ Ll}.} sistances. lllustrauon above shows g 3 ' i B it
to 15 ma of dc. Units have a minimum o method of mounting two units to- g E . e &“ i i
20.—Chicagoe Yransformer, 3501 W. Addison gether. m d ot ﬂm{ M i

Blvd., Chicago, IIl. i :
Replacement Transformers [y SEND FOR HELPFUL .' “ IA.'
Three new types of replacement trans- - 5 |
A

. : ! : CATALOG

formers, the Universal Qutput, Universal Line,

o . o s h Catalog D-130 gives com- |
and Single Output may be used in conjunction p’”’z Ttz ‘md," Iﬁ"”ij"" REL&YS RESISTORS

stock pmits available in Re-

SEstors, Rbeosfals, and Radio : RH Eos?‘?s
Amateur Relays. : } |
| Send for your copy today! HEWL\‘-!HQ'INI!IIID tON‘I‘toI. Oi!!'l.tt!»

Fabricated Plate ELECTROLYTICS

Manufacturers of Quality Capacitors — Qil and Wax

*RADIO * AUTOMOTIVE
* TELEVISION * ELECTRONICS
*MOTOR STARTERS - %POWER FACTOR CORRECTION

Your Specifications for Quotation will be given
Prompt Attention

Cuicaco CONDENSER CORPORATION

3255 WEST ARMITAGE AVENUE CHICAGO 47, ILLINOIS

with Utal's present speaker replacement line
and match tubes in commeon use. FEach trans-
former must pass moisture and operational
tests, thus assuring complete waterproofing.
Theoe fhree types are available in eight sizes.~—
Utah Radie Products, 1123 Xast Franklin
St., Huntington, Ind.
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Used by the leading
manufacturers for

SPEED - ECONOMY - UNIFORMITY

in Fabricating
COMPONENTS - ASSEMBLIES
RECEIVERS - TRANSMITTERS
INSTRUMENTS - ACCESSORIES

AUTOMATIC STAKING
The Modern Assembly Method

[ This HI1GH SFPEED
Staking Machine is
a modern and ver-
satile machine, de-
- signed for fast, In-
expensive, unjform
assembly worle. In-
experienced opera-
tors produce over
1,000 parts per hour.
Equally adapted for
eyeletting, inserting
grommets, burring.
and 7pointing with
platinum, tungsten
or silver. Made in 4
sizes, manual or mo-
tor-driven.

HEAVY DUTY HIGH SPEED
RIVETING HAMMER

Slze 2-AHD, shown
here, has capacity of
%" to 3/16” and is

especidlly suited to the
requirements of radio
and' electrical manutac-
turers who not only do
extensive riveting but
also have variously
shaped projections to
be hammered or headed.
This machine performs
many other goperations
such as flanging, bead-
ing, shearing, punching,
staking, straightening,
planighing, weam-flat-
tening, swaging, etc.
Available in beneh and
floor types,

JILQQ, RIVETING ANALYSIS

Many of ecur customers have availed
themselves of our Tngineering Service
by sending us sample assemblies with
loose rivets, pinsg, studs, ete. After
processing, we submit a complete ana-
lysis and recommend the proper HIGH
SPEED eguipment. TOU may have
this service, without obligation, merely
by sending us blueprints or sample
assemblies.

Complete Catalog on Request

THE HIGH SPEED
HAMMER COMPANY, INC.

RIVETING HEADQUARTERS

302 NORTON ST. ROCHESTER 5, N. Y.
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Military Production
(Continued from page 53)

5. When desired by industry, the
Government Services, including
the Army, Navy and the Air
Force, to make available highly
qualified officers, ready for re-
tirement, who can head up the
Government departments of indi-
vidual. companies, act as consult-
ants to those departments, or
otherwise be available to assist
and participate with manufactur-
ers in establishing and building
up military-equipment divisions
which can be operated on a profit=
able basis by industry. -
As a prelude to setting up Service
and industry committees and to im-
plementing the above recommenda-
tions, the RMA strongly urges that
the radio and wire communications
manufacturing industries be di-
vorced from each other for plan-
ning consideration, below top exec=
utive levels. '

Aim of Plan

The aim of this Plan is to create
as many prime contractors as pos=-
sible, and get the industry, as a
whole, back into Government busi-
ness. Its object is to tie-in spreading
of the production load with current
procurement. This is the first and
fundamental step. With the industry
integrated as proposed above, then
the other elements of mobilization
planning can be undertaken with a
much better chance of wholehearted
Industry cooperation and the ulti-
mate successful implementation of
such plans because the working re~
lations between the Government
and the contractors will be between
experienced personnel having the
necessary “know how’' and facili-
ties.

Because of the fact that Congress
appropriates funds directly to pro-
curement agencies, it may be desir-

able to eliminate competition among |

these agencies by allocation. From
the experience of World War II such

i allocation, if strictly adhered to,

might become a strait-jacket which
could seriously hamper the radio-
electronic industry. This industry
probably will be concerned with
production of military equipments
useful to all three Services. The
RMA Committee believes that a
more practical approach would be
to allocate the end product, leaving
the individual units of the industry
free to produce the items for which
they have particular competence,
regardless of their Service destina-
tion,

The RMA Committee believes

www americanradiohistorv com

NAMEPLATES =
DIALS &=
ESCUTCHEONS & %
SCALES S
INSTRUMENT

PANELS -

PLAQUES

AWARDS :"’%

TO AlLlL

REQUEST
ON A
LETTERHEAD %
WILL BRING = 2
YOU THIS o
STURDY
STAINLESS STEEL &8
12" FOLDING &g{ﬁ

SCALE Q“;Q

(NDERSON & Sons, Inc.

Decorated Metal Produets
WESTFIELD, MASS,
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GORONA-FREE
RF FILAMENT
TRANSFORMERS FOR
TELEVISION AND
'‘NUCLEAR RESEARCH

NEW!

\m{\

Now. a HI-VOLT-
AGE, CORONA
SHIELDED, TUNED
TRANSFORMER AS-
SEMBLY which
cludes an octal socket
for use with 1B3-8016
type tubel

in-

Filament voltage is
easily adjustable
through a small access
hole in bottom
spun copper cup, al-
lowing tube to be used
for voltages from
1KV to 20KV,

of

TYPICAL 10KY CIRCUIT SHOWING USE OF
CORONA-FREE RF FILAMENT TRANSFORMER

o+
weadzsy

This unit is designed to operate in comjunction
with RF step-up coils of approximately 200 XC
frequency, selving the problem of research
workers and experimenters in the construction
of CORONA-FREE HIGH VOLTAGE RF
POWER SUPPLIES. Ideal for use with our
10 KV coil. To obain 20, 30, 40 KV — or
higher voltages — merely use doubler, tripler
or quadrupler circuits. To obtain still higher
voltage, additional cascade units can be added.

These Corona-Free RF Filament Trans-
former Units are provided with diagrems
and instructions. -

A PRECISION-MADE PRODUCT
ACTUALLY PRE-TESTED IN CiRCUITS

Net Price — No. V055...%5.50

Also Avuailable With A Tested 1B3 Type Tube
Compjete With Plate Cep.

Net Price — No. V056, ..%7.65

AVAILABLE FOR IMMEDIATE DELIVERY!

BLE!
S AVA\\.‘A
UMlTiEl[:'Jl?‘-JCOLTAGE '_I,CU?(‘VLS.
K 2% phone today

rite—|
. equest. w
Prices senf on r tor yourst

Inclode 25% Deposit with Qrder.
Balance C.0.D.

Pioneers in Projecltion Television

SPELLMAN TELEVISION CO., INC.
130 WEST 24th STREET * NEW YORK 11, N, Y.

TELE-TECH + November, 1948

that the objective of one point of
contact with the Services is desir-
able for many manufacturers. How-
ever, the appointment of a man in
uniform who “is in effect an admin- |
istrative representative of the Na-
tional Military Establishment for
the plants under his jurisdiction”
might lead to serious misunder-
standings and possible abuses. The
Committee 1s concerned over the
potential supply of officers compe-
tent to handle such assignments. The
World War II experience of some
manufacturers with over-zealous
and ill-informed officers was unfor-
tunate.

Although the Committee appre-
ciates that contingent contracts may
be necessary in isolated cases, the
widespread use of such instruments
is believed to be unsound.

Experience in Government con-
tracting, including design and de-
velopment, can be secured much
better through actual production of
equipment in connection with cur-
rent procurement. Inevitably, tools
have to be checked and remade,
materials and components have to
be cut and tried, the organization
has to be trained and the Govern-
ment must approve both the parts
and finished product, all before pro-
duction can start to roll.

For this reason, plans should be
made by the Government to pro-
cure a pilot guantity of any piece
of equipment that appears to have
a good chance of military use.

The principal bottleneck in the
production of radio eguipment dur-
ing World War II was the supply of
certain critical parts. The above
recommendations will serve to bring
the parts manufacturers back into
production of service-type compo-
nents and should focus attention on
the critical aspects of any new com-
ponents that may have come into
the picture since the last war.

At present, the Government is
placing millicns of dollars in con-
tracts on the basis of competitive
bids with all of the speculative haz-
ards tor both the Government and
the contractor of that method of do-
ing business. The Committee be-
lieves that the radio industry cannot
be induced to participate whole-
heartedly in current procurement
under this method of procuring, nor
are we convinced that this method
will result in lower costs to the Gov-
ernment in the long run.

By the proposed closely-regulat-
ed, fully-coordinated activity, the
RMA Committee believes that a de-
gree of industrial stability could be

(Continued on following page)
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Intricate”
windings—1
cal of Claro!
skill.

% When it comes to intricate re-
sistance strips and tricky controls,
just bring those engineering and
" production problems to “"Winding
Headquarters””. That's what others
have been doing for years past.

Clarostat craftsmen have almost a
quarter-century of winding experi-
ence, outstanding skill and
exclusive winding facilities at their

finger tips.

Windings as {ine as 700 turns per
inch — wire sizes even down to
0008 diameter — on bokelite,

ceramic or other material — flat,
round, tapered. Clarostal handles
those intricate profile windings
for extraordinary radio-electronic
controls. Also siring windings on

fibre glass and cord.

Send us
vour wind- H
ing prob-pg
lems. Let us
quote. H

| ]

Yy 4 E AESEEEEEA NS NN EAE NN R EEAENEREERENERN

GLAROSTAT MFG. GO., INC., Dover, N.H.

CANADIAN MARCONI CO., Lid.

In C ;
n Canada Montreal. P.Q.. and branches
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PROFITS!
X

Just Published!
PRACTICAL
TELEVISION SERVICING

By J. R. JOHNSON and J. H. NEWITT
375 pages, 6 x 9, over 230 illustrations
Price only 34
At last, you can get a book that really gives you
the lowdown on television servicing—one that tells
step be step what to do and also guides you
specifically on precautions to take and the mis-
takes to be avoided. PRACTICAL TELEVISION
SERVICING is a complete, down-te-earth working
manual for those who want to understand television
servicing fully, get straightened out on the vast
amount of MISinformation that is creeping into
the television picture, and really be able to de
television servicing work.

NOT a Book of Mere Theory
This isn’t a book of theocy, mathematics and
general discussions. The authors—one a tadio
editor, the other a well-known engineer—actually
owned and operated a television service shop to
get the specific, how-to-do-it information they
now pass along to you in easily understood form.
Io addition to a clear explanation of how tele.
vision components, construction and operation
differ from radio they show exactly how to per.
form all specific operations in troubleshooting,
diagnosing and remedying television receiver trou-
bles. You don't bother with needless theory.

You are actually shown how to do the work!

MAKES TELEViISION REPAIR WORK
EASY TO UNDERSTAND

Here are the subjects covered:
9

WAL, g

R

1. Television is Here . Televistonn Receiver
2. Fundamentals of the Installation
Television System 16. Test Equipment and
2. Fundamentals of the Alignment
Intermediate-fre- 11. Wiring and Repair
quency and Detector Technigues
Sections 12, Common Television
4. Video Amplifiers Troubles i
5. Cathode Ray Tubes 13. Troubleshooting
6. Synchranixing and 14. garvml_r(ng'Hl_nfs. and
Sweep Circuits 15 cure 1srories
! . Celor Television
7. Power Supplies A. . Intermediate  Fre-
8. Antennas ond Wave quencies
Propagation B. Lavout Diagrams
FACTUAL SERVIGING DATA ON

How ta test for an
intermitlent packing
coil or transformer
How to get o signal -
aver ¢ mountain

How to guy a mast

® What to do when
the linearity of the
picture is poor

sponse with a
square wave
& When to use mico
capacitors in place
of other types . . .
and scores af other
practical problems
SEND NO MONEY —
JUST MAIL COUPON

TmmTETmETTTT

I Dept. TT-1i8, Murray Hill Books, Inc. |
I 232 Madison Ave., New York 16, N. ¥.
Send me Johnson and Newitt’s PRAC-
] TICAL TELEVISION SERVICING for 10
days' examination on approval. In ‘10 dass E
l I will send $4, plus a few cenis postage, or
l retwin book postpald. Postage paid on cash E
orders; same return privilege. (Books sent
I on approval in U, S. only. Price outside U. S. !
i $4.50 postpaid). I
l Name
l Address l
i [ion:y. Zone. State I
‘Occupation .................
]
L——--———-———-——--J
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Checking video re- |

(Continued from preceding page)

brought about that would be reftect-
ed in better apparatus and reduced
costs. By developing a plan that
embraces an industry rather than a
selected few large companies on the
one hand, and unknown quantities,
sometimes dredged up by competi-
tive bidding, on the other, the ac-
cumulated design and manufactur-
ing knowledge of an industry is
available for expanding production
of equipment sufficient for peace-
time use to great mass production
for war use.

500 Watt TV Transmitter

{Continued from page 60)

exciter, the operation of which has
already been described. This exciter
is identical to that used in the low-
band transmitter. In order to pro-
vide the proper carrier frequency,
the exciter output, which is in the
range of 29-36 mc, is tripled in a
4-65A stage, then doubled in a
4X150A stage. This latter stage
drives the four paralleled 4X150A’s
as the power amplifier. The devia-

tion frequency, of course, can be |

controlled in the exciter to produce
the required carrier deviation of
+40 ke.

Transmitter Console

The control console for each trans-
mitter contains the gain contirols for
both visual and aural inputs to the
transmitter, plus complete monitor-
ing facilities for both wvisual and
aural signals. The picture monitor
and oscilloscope input circuits can
be switched to the input of the
transmitter,
output, or to the output of a special
Type WM-12A detector which picks
up a small amount of rf energy from
the transmission line to provide an
on-the-air monitor.

The aural signal can be monitored
by a VU meter and speaker, the de-
sired sound level being maintained
at will. The monitoring speaker as
well as the VU meter can be
switched by pushbuttons to either

or to the modulator |

the input or the output of the audio ,

channel.

Since the power amplifier is the
only broadband stage in the trans-
mitter, all the preceding multiplier
and driver stages can be simply
meter-tuned just as straight class C
amplifiers. For proof of perform-
ance, tuning of the final stage is
accomplished by the use of a video
frequency sweep generator and os-
cilloscope. However, entirely satis-
factory results can be obtained by

www americanradiohistorv com

American

Beaut

TEMPERATURE
REGULATING
STAND

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

of an electric soldering
iron. When ploced on
connected fo
stond, iron may be main-
tained at working tem-
perature or through ad-
on bottam of
law or warm

and

justment
stand at
temperatures.

For descriptive literoture write

ELECTRIC SOLDERING

this

IRONS

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

heating element,
easily removable
and replace-
able. In §
sizes, from 50
watts to 550
watts,

11049

AMERICAN ELECTRICAL

HEATER COMPANY
DETROIT 2, MICH., U.S. A.
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meter tuning, using only the current
indicating instruments in the trans-
mitter.

Power output of either television
transmitter is measured by means
of a dummy lecad and wattmeter.
The dummy load consists of a ter-
mination for the transmission line.
Its internal resistance element im-
mersed in liguid, the heat devel-
oped in the element is conducted to
an external radiating fin structure.
The wattmeter consists of a crystal
detector and current indicating
meter. This instrument, which is
also coupled into the rf feced line,
gives an indication of average pow-
er of a black television picture sig-
nal.

The “reflectometer” built into the
visual section of the transmitter,
and coupled to the transmission
line, provides a means for continu-
ous observation of transmitter out-
put during program broadcasts. The
reflectometer is basically a peak-
reading, vacuum tube voltmeter.
Once power output measurements
are made using the dummy load and
wattmeter, the indications obtained
can be correlated with reflectometer
meter readings on the transmitter.
Any changes in power output will
then be apparent by the reflectom-
eter readings. This is useful for
predetermining the maximum syne
level for given output.

The vestigial sideband filter is a
permanently tuned rf filter which
effectively clips off a portion of the
lower sideband of the 9-mc televi-
sion signal, in accordance with RMA
and FCC requirements, and passes
on to the antenna signal which will
occupy a bandwidth of no more than
6 mc. The filter, which has been de-
scribed in previous literature, is
connected between the transmitter
and antenna.

One of the most important advan-
tages offered by the filter is the in-
surance it gives against interference
with television stations operating in
adjacent channels. Another impor-
tant advantage is that use of such
a filter (between power amplifier
and antenna) assures that the un-
desired sideband will be definitely
suppressed without any possibility
of its reinsertion. This is true be-
cause this system of sideband sup-
pression does not depend upon the
precise adjustment of tuned, low-
level band-pass stages, as do low-
level suppressing methods. More-
over, use of the vestigial sideband
filter permits modulation of the final
power amplifier. This simplifies ad-
justment of the entire transmitter.
and provides better response in the
picture channel.

TELE-TECH = November, 1948

Grill by

SEMROW

Now using Semrow flocked

INTERWOVYEN
FLOCKED WIRE

% Easy Instollation

wire are such well known

companies as Bell & Howell,

Sentinel  Radio, Motorola, * More durable than clath
. * Eliminates baffle boards
Westinghouse, Studebaker * Formed, shaped or punched to
and others. size.
A Names and trademarks can be
. s . superimposed — any design du-
Inguinies. Jnuvited plicated.

SEMROW PRODUCTS CGC.

7121 BRYN MAWR AVENUE CHICAGO 31, ILLINOIS

“:c\\ LAB FIRSY !

NOW ON ALL
ATTENUATORS

POTENTIOMETERS

ANOTHER

New Silver/AIloy contacts make possible improved
Attenvators ond  Switches in  smaller sizes.

Greater Creapage Distance~—thus better
insulation:

No silver migration,
Greater silver surface to carry current.
Lower contact resistance,

Better *mechanical operation of switch,

O NDLWN -

less capacity between contacts—
better frequency :
characteristics.

Better clearance

to ground.

INSULATION COPPER
R

TYPE 800 UNIT
with new contacls

Manufacturers of Precision Electrical Resisfonce Instruments
BERGEN BLYD., PALISADES PARK, N. J.
Tel.: LEonia 4-3105
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TV in UHF (475-890mc)

(Continued from page 55)

mission on 600 mc, ERP 1 kw., an-
tenna height 242 ft. Careful spot
and running measurements of re-
ceived signal were -made. There
was no point within a 30-mile radius
where a signal could not be received.
The UHF band therefore was judged
suitable for TV. It was noted that
shadows were more pronounced,
trees caused much attenuation, but
“noise” was lower and there were
very few “ghosts.”

Wave GUIDES
CAVITIES

"BENDS
manugactw:.o.d_ fo 4011/'1. pr&catwm, Comparative Test Results

. RCA reported comparative tests

on a number of frequencies between
$2,000,000

67.25 and 910 mec, and on Sept. 1
began operation of a picture and
worth of microwave plumbing
shipped to PHILCO to date

sound transmitter at WNBW in
PREMIER INSTRUMENT CORP.

Washington. This station radiated
52 W. Houston St. New York 12, N. Y.

R —
A

3,625 w. on 504-510 mc from a 563-
ft. antenna. Two types of con-
verters and four types of receiving
antennas were available to install at
a number of homes possessing
standard TV receivers, A fleld sur-
vey has not yet been made but in
66 locations within nine miles of
the transmitter, acceptable pictures
were obtained on all but 14 receiv-
ers. There was surprisingly little
ignition interference but there was
interference from high [lelds from
other transmitters, which, as a re-
sult of heterodyning, got through to
the video circuits to cause annoy-
ance. To obtain additional data ap-
plicable to allocation problems, RCA
announced plans for the operation
in a few months, of two high-power
pulse transmitters on the same
UHF, one in New York City and one
in Washington.

Equipment for UHF TV Broad-
casting. High-power tubes for the
475-890 mc are not in existence, but
designers of transmitting tubes
promise 50 kw tubes in one year if
there is a commercial demand for
them. The opinions on transmitters
and receivers from wvarious wit-
nesses follow: TV California: De-
sign of receivers is not too difficult,
and 50 kw transmitters should be
available in the near future. JTAC:
Equipment will be ready in one to
three years. DuMont: No insur-

LET US MAKE YOUR COMPONENTS
OUT OF 972 E

... the time-proved plastic for
radio and communications

Our modern plant has every known facility for fabri-
cating parts from Laminated Phenolic — Sheets, Rods
and Tubes.

PILOT LIGHT ASSEMBLIES for radio and electrical
equipment requiring pilot lights, signal indicators,
illuminated dial scales, etc. Invaluable where mounting
space is limited.

TERMINAL BOARDS AND STRIPS of all types, to
your exact specifications. Any layout of pins or lugs;
wide variety of brackets,

ENGRAVING AND CODE MARKING —- On plas-
tics, metals and other materials by our special processes
— engraving, screen printing, stamping and filling.
BAKELITE FABRICATED PARTS and Assemblies——
Coil forms, switch plates; sockets, wafers, connectors,

MF-47 DIALITE
ASSEMBLY

Candelabra  screw _ type

125 Volts, 75 Watts.
derwriters approved.

with rugged bakelite shell.
Available with plastic or
cotton-insulated  wire.
to 18 gauge — rated at

fuse boxes, banana plug assemblies, etc.

applications.
un. to aid in working out problems.
28 Years of Service to Radio

5324 N. RAVENSWOOD AVE., CHICAGO 40,
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Making all of our own tools and dies enables us to
g9 build special items and mounting devices for specific
Our engineering staff is at your service

mountable problems exist. Westing-
house: A converter has been de-
signed (price $75.00), tubes and
transmitters can be made available
in one year. RCA: 10 kw tubes by
1950 and fransmitters during 1951
was the estimate; two-band TV re-
ceivers can be ready in 2 years.
Zenith predicts powers of 20 kw
realizable in the near future; tele-
vision receivers which operate on

TELE-TECH +* November, 1948
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When Should Commercial
TUHF Television
Commence?

As answer to this question, Du-
Mont, Cowles, Zenith and Para-
mount said “Immediately.” Other
replies were: one to three years,
JTAC; as soon as standards are
established, TV California; not
until the use of UHF band has
been experimentally proven, TBA;
study the characteristics of the
band first, then cautiously ap-
proach its commercial use for
TV (apparently two vyears at
least), RCA,

both bands are now being produced
to sell at competitive prices.

Conclusions drawn from the hear-
ing are that the FCC will establish
new rules for TV as soon as the nec-
essary engineering conferences can
be arranged. A decision regarding,
frequencies to be reserved for color
may come as the next step. Many
feel that if we ever have good color
it will have to be in the upper 300
me¢ of the UHF band. This leaves
for black-and-white pictures 19
channels, 6 mc wide, in the lower
portion. These, with the present 12
channels, plus rural coverage by
stratovision, might give a satisfac-
tory national allocation plan.

If all of the new band is assigned
to black-white TV, there is little
chance that we will ever have high-
quality color.

It is felt that once the FCC gives
the “green light” to commercial TV
in the UHF band, the timetable
above will be accelerated, and
equipment development will be at a
rapid pace. We do not know the
propagation headaches ahead of us
in this new band; neither did we
know them when broadcasting be-
gan in the VHF band.

Contemplated use of the UHF
band should not disturb the TV set
purchaser now, especially if he lives
in a large city with established
transmitters. His receiver will be
usable for years.

The ““freeze,” while injuring some,
is about the only way to prepare for
an orderly and comprehensive na-
tional allocation plan based on the
best and most recent engineering
information.

TV in Cincinnati Hotel

Television receivers with 10-in. pic-
ture tubes have been installed in Cin-
cinnati’s new 400-room Terrace Plaza
Hotel by the Crosley Division of the
Avco Mifg. Co.

TELE-TECH ¢ November, 1348

Highest Vacuum (.005 Microns (.000005 mm)
with the Welch Combination Duo-Seal
Mechanical and Diffusion Pump

" MODEL No. 1392

Price $215.00

Complete with Motor

For operation on 110 volt AC.

SPEED AT .1 Micron
10 Liters per Second

® FAST PUMPING
® QUIET RUNNING
® LONGER LIFE

Both pumps mounted on a
common base and entire
arrangement makes a very
compact unit. The unit is
supplied complete ready
for operation. The diffusion
pump has the heating ele-
ment incorporated in the
base—no additional heater
required. Metal construc-
tion. No breakage problem
as  with glass models.
Available in both water
and air cooled models. In
the absence of specific
choice we will supply the
water cooled model.

IMMEDIATE SHIPMENT

W. M. WELCH SCIENTIFIC COMPANY

1515 Sedgwick St., Dept. J — Established 1880 — Chicogo 10, lllinois, U. S. A.
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Over 1000 Sizes

ARAMOUNT 325i: PAPER TUBES-

Square ¢ Rectangular ¢ Triangular
Round and Half-Round

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

Inside Perimeters from .592" to 19.0°

PARAMOUNT PAPER TUBE CORP.

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

POSITIVE

DAMAGE 15 LIBEL. Electricity can serve .. . or it can
ravage like a wild beast. Electrical damage is a libel on the good
name of product and manufacturer alike. Protect YOUR product

with the Littelfuse designed for that specific purpose . . . and insure
it against the ravages of electrical damage. By incorporating the
Littelfuse designed for your produet, in your product, you are under-
writing it and your good name against the libel of clectrical damage.
May we tell you more about this effective product insurance? A
note, phone call or eollect wire will bring you vomplete information.

RCUIT o
o “‘o,

Flkg,

LITTELFUSE

4783 N, RAVENSWOOD AVE. CHICAGO 40, U. 5. A.
NITE-T-LITE « SWITCH-LITE + IGNITION-FRITZ « NEON INDICATORS
SWITCHES +  CIRCUIT BREAKERS «  FUSES, MOUNTINGS AND ACCESSORIES
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Daniel E. Harnett has joined the
Emerson Radio & Phonograph Corp. as
director of engineering. He was for-
merly president of the Harnett Electric
Corp., Port Washington, N. Y.

Three district representatives have
been appeinted to supervise the nation-
wide television service organization of
the Magnavox Co. They are: Charles
K. Krolek for the western district;
Russell J. Weber for the central dis-
trict; and Charles C. Kayhart for the
eastern seaboard.

C. Russell Cox

John S. Brown

C. Russell Cox, formeriy the sales manager
and chief engineer of the Andrew Corp.. of
Chicago. has become Andrew’'s director of
sales and engineering. John S, Brown has
been promoted from the post of assistant
chief engineer to chiei{ and Walter F. Keane
has taken over the office of sales manager

Harry N. Kreitzer, formerly with
Westinghouse Electric Corp., has joined
Gawler-Knoop, Inc., sales engineers
for the Eastern Seaboard. He will serve-
the Maryland, District of Columbia,
and Virginia area from headquarters in
Washington, D. C.

David H. Ross has been appointed
manufacturer’s representative for Air
King Products Co., Inc., Brooklyn, N.
Y. He will represent the company in
Northern California and Nevada.

Duncan J. Morgan is the new direc-
tor of human relations for ATF Inc,,
parent firm of Frederick Hart & Co,
Inc., Poughkeepsie, N. Y., electronics
equipment manufacturers.

William P. Lear has been elected to
the newly created post of chairman of
the board of Lear, Inc., Grand Rapids,
Mich., and has been confirmed by the
board as director of research and de-
velopment, He is replaced as president
of the company by Richard M., Mock,
former executive vice president.

Hobart C. McDaniel has been named
manager of the Technical Press Serv-
ice, Westinghouse Electric Corp., Pitts-
burgh, Pa. He succeeds Carl E. Nagel.

John T. Luecas has been named super-
viser of quality control and customer
service for the Huntington Radio Tube
Plant of Sylvania Eleciric Products,
Inc.

TELE-TECH -+ November, 1948
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Timothy E. Shea,

assistant  engineer
of manufacture of
Western Electric Co.

Willis C. Toner has
been named plant
manager of Sylva-
nia Eleciric’s new

has been elected TV tube plant at
president, director Ottowa, Ohio. He
of Teletype Corp. joined S. E. in 1930

Jay H. Quinn has become director of
sales and advertising for the new Fair-
child Recording Equipment Corp., with
offices at 30 Rockefeller Plaza, New
York City 20.

‘Wiil Whitmore has been named radio
advertising manager of American Tele-
phone & Telegraph Co. Since May,
1945, he has been advertising manager
of Western Electric.

Phillips B. Patton has joined Lenkurt
Electric Co. as field engineer in the
carrier div. Formerly, he was West
Coast sales and engineering representa-
tive for mobile communications div. of
Farnsworth Television & Radio Corp.

Robert A. Stauffer has become assist-
ant director of research of the National
Corp., Cambridge, Mass. His former
position, director of the metals dept.,

has been filled by James H. Moore.

E

£

Joshua Sieger has
been named director
of research and de-
velopment of Freed
Radio Corp. He was

Fred B. MacLaren
has joined the Ser-
vo Corp. of America
as head of the ser-
vo mechanisms lab.

engineering chief He is experienced
of Britain’s war- in the development
time radar program of conlrol devices

German Manufacturing
Methods

Mixing methods used by the AEG
Company, Berlin, Germany, and an
extrusion process developed by Sie-
mens and Halske at Wernerwerk in
the manufacture of high frequency
iron ccres for electronic equipment
are described in a report by ¥Frank R.
Hensel, vice-president in charge of
engineering for P. R. Mallory Co.. Inc,
Indianapolis. He made the report for
the Office of Technical Services, Dept.
of Commerce, following an investiga-
tion of eight German firms under OTS
sponsorship.

TELE.TECH + November, 1948

o f
o If

trustworthy, confidential

necessary factor...

UHF design or development is a major problem with
you, or...

low-unit manufacturing cost is essential to satisfactorily
meet competition, or...

collaboration is a highly

THEN Lavoie Laboratories can be of invaluable, practical assistance.

We have the Engineering Staff—the shop techniques—and
the reputation to satisfactorily meet those requirements.

RADIO TNGINCLRS AND MANUFACTURLRS

MORGANVILLE, N. J.

FEATURES
OF ASTATIC'S
FL-33 PICKUP

PICKUP

FOR COLUMBIA MICROGROOVE RECORDS

Five - Gram  Needle

Pressure.

Asrtatic FL-3

Permanent Sapphire
« Needle with 001"
@ Here is no mere version of what a pickup for Tip Redivs.
use with Columbia Microgroove Records should

be—but the actual playing arm designed to

Approximately One-
= Half Volt Qutpet.

i — S VL ] [ - TS

Frequency Range 30

' usrm IN nnmo INDUSTRY RED aoox

: m%hl Bmen‘ vahctnud
" Under Bj'nih Dmhnmupﬁ l;ih Pubmr

meet the precise requirements of Columbia’s
new recordings. This new Astatic Pickup is
manufactured to meet the specifications by Co-
lumbia, to insure maximum quality performance
of the Columbia LP Microgroove Record. Avail-
able, then, in the Astatic FL-33 Pickup and
LP-33 Crystal Replacement Cartridge, is the
ultimate of Microgroove companion equip-
ment . . . . alone capable of getting the most
out of LP Records.

FL FILTER: For best performonce with high qualily
speakers, Contrals high frequency rezpanse.

www americanradiohistorv com

» to 10,000 c.p.5.

5 Novel Design at Base
« Eliminates Tane Arm
Resanances ond Assures
Perfect Tracking.

B 1P-33 Cartridge far
« Micrograove instantly
replaceabie’ in FL  Arm
with  tP-78  Cortridge
having .003"" radius
needle for ploying 78
RPM Records. Both sim-
ply slip into pesition, na
tools needed, NO

CHANGING OF NEEDLE
PRESSURE.

CDRPORA‘HON

CONNEAUT. ONWID

- AnAB G amatani SAPANN D FOMGRAE Datalg
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ILLINOIS CONDENSERS
v e sest Electronic Sets

BELONG

The Trade Mark of
“Time Tested Quality”

® Look to lllinois for a complete line of electrolytic copacitors for

When

every electronic application.

you need -o capacitor that has

superior ability to withstand extreme temperature changes; that's manu-
factured to exacting specifications; that's time tested through 14 years
of high quality production experience—you want an lllinois condenser!

@ Write for our latest catalog.

ILLINOIS CONDENSER CO.

1616 NORTH THROOP STREET + CHICAGO 22, ILL.

IS GLASS
JEWEL

BEARINGS

for . . . Low Cost
. . . Long Life

€5

Glass Jewel Bearings by Bird are
highly accurate and surprisingly inexpen-
sive. They're ideal for use in ammeters,
volt meters, timing instruments, compasses
and other instruments where large volume
production and low cost must be
maintained.

Of special interest to instrument man-
ufacturers is Bird’s method of mounting
jewels. There’s a minimum of stress and
strain on the bearing itself as a result
of Bird’s special mointing .technique, It
is this special mounting feature which
adds so materially to the useful life of
Bird Jewel Bearings.

Whenever there's 2 need for jewel
bearings — whether in glass or in sap-
phire — Bird can supply the right bear-
ing to your specifications, Write today for
more information and a quotation.

Sapphire Bearings available in
all jewel siyles and mountings

Richard H. Bird & Co., Inc.

1 Spruce Street
Waltham 54, Mass.

“Serving Industry with Fine Jewels
Since 19137’
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ELECTRON TUBE
MACHINERY OF ()
ALL TYPES

STANDARD
AND SPECIAL
DESIGN

We specialize in Equipment and
Methods for the Manufacture of

RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS
INCANDESCENT LAMPS
NEON TUBES

PHOTO CELLS

X-RAY TUBES

GLASS PRODUCTS

Production or
Laboratory Basis
Manufacturers  contemplating

MNew Plants or Plant Changes
are Invited to consult with us.

KAHLE

ENGINEERING COMPANY

1313 SEVENTH STREET
NORTH BERGEN, NEW JERSEY, U. §. A.
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NEWS . ..

Instrumentation Conference

The first comprehensive display of
radiation detection instruments will
be presented at a conference on elec-
tronic instrumentation in nucleonics
and medicine in New York Nov. 29
through Dec. 1 under the sponsorship
of the IRE and AIEE. Twenty-two
types of basic instruments for radia-
tion detection will be exhibited.

VHEF System in Colombia

A vhf radiotelephone and radiotele-
graph communications system between
Bogota and Medellin, Colombia will
be installed jointly by RCA and the
L. M. Ericsson Co. The new system,
scheduled for completion in May, 1949
will span 150 miles of mountainous
terrain. Traffic will be handled by
three RCA FM radio circuits, each
carrying four telephone channels. Ter-
minal equipment is to be supplied by
the Ericsson Co.

FM Receiver for Buses

The Specialty Div. of the General
Electric Co., has designed an FM re-
ceiver for buses which will operate up
to eight speakers with low level opera-
tion of each one. The set, designed for
fixed tuning, is crystal tuned to the
frequency of any one FM station de-
sired. Range depends on the signal
strength of the fransmitter.

Duffendack Receives Award

Dr. O. S. Duffendack has been award-
ed the President’s Certificate of Merit
for outstanding services to the armed
forces as a member of the wartime
Office of Scientific Research and De-
velopment. He is president, vice chair-
man of the board and director of re-
search for Philips Laboratories, Inc.,
Irvington-On-Hudson, N. Y.

Tube Council Appointiment

Dr. A. K. Wright, chief radio engi-
neer of the Tungsol Lamp Works, Inc.,
Bloomfield, N, J. has been appointed
a member of the Joint Electron Tube
Engineering Council. He has been
active in the Council’s standardization
program since its inception and was
formerly chairman of the receiving
tube committee.

| Communications Industry

Conversion

Rapid conversion of the communica-
tions industry to war production in
case of an emergency is being studied
by the Signal Corps and industry rep-
resentatives, according to a recent an-
nouncement by Major General Spen-
cer B. Akin, Chief Signal Officer of the
U. S. Army. The announcement was
followed after a conference in Phila-
delphia, attended by representatives of
indusiry, the Munitions Board, and the
Departments of the Army, Navy, and
Air Force.

TELE-TECH ¢ November, 1948
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FM MOBILE ]

RADIOTELEPHONE

One of 215 2-way FM mobile radiotelephone
installations in Baltimore’'s public safe-
ty vehicles. Units are made by Federal
Telephone & Radio Corp.. Clifton. N. I.

Stewart-Warner Facsimile

A console which prints radio fac-
simile and provides conventional radio
programs has been developed by the
Stewart-Warner Corp. Samuel Insull,
Jr., vice president of the company, said
that the set can be retailed “some-
where in the $400 bracket” and that
the instruments will be manufactured
in volume as soon as demand makes
mass production practical.

W. L. Everitt to Become Dean

Prof. William L. Everitt will suc-
ceed Dean Melvin L. Enger as dean of
the university of Illinois’s College of
Engineering on Sept, 1, 1§49. Prof.
Everitt has been head of the Univer-
sity’s department of electrical engi-
neering since 1944.

Admiral Corp. Expands

A two-story brick annex to the tele-
vision equipment manufacturing plant
of Admiral Corp., 3800 Cortland St.,
Chicago, has been completed recently
at a cost of $400,000. The new addition
will allow an estimated 209% increase
in production,

RMA Reports 3-Month Sales

Sales of radio and television equip-
ment, including electron tubes, totalled
$40,351,820 during the first quarter of
1948, according to the Radio Manu-
facturers Association. Almost half of [
these sales, or $18,053,969, were to the |
U. 8. Government.

TV “Experiment” Lauded

The first test pattern to be trans-
mitted by WJIBK-TV, Detroit was in-
terrupted by an unscheduled telecast
of the studie’s record turntables with
an operator spinning and cueing-up
platters. Public reaction was imme-
diate and favorable, so station engi- y

neers turned television cameras on
various pleces of studio equipment
during test pattern operation. These
unrehearsed shots were accompanied
by brief, non-technical comments on ‘
the operation of each unit.

TELE-TECH * November. 1948

SUPER CONVERTERS
WITH
PICTURE CONTROL

£ i
The Ideal DC to AC Portable Power Supply

for Popular 7" Television Receivers

Now you can operate TELEVISION in DIRECT CURRENT districts,
with perfect picture reception. Simply plug in Carter Super Converter,
eonnect your receiver, and tune in! Exclusive Carter “Picture Control”
assures clear reception, without drift, wave, or flutter. Converter AC
output requires NO FILTER. Operates on 110 to 135 v. DC. Model
D1010CT operates 7" receivers up 10 125 watts load. Compact, lightweight.

GET NEW BULLETIN, INFORMATION, PRICES

Special TELEVISION CONVERTER BULLETIN #948 just off the press.
Gives complete information, pictures, prices. Sent FREE by return mail.
WRITE TODAY.

g s

(Catarr jfotor (o

\ 2648 N. Maplewood Cable Genemotor

\

O INSTANTLY . direce reading. No

L f: -
® ACCURATELY ;552 freaucncy de-
OVISUALLY ;yi he furn of the dial

Used effectively in leading labora-
tories, such as: Harvard University,
Bell Aircraft Corp., and Hamilton
Standard Propellers. .. for measur-
ing natural frequencies or speed of wu-ze ~
rotating objects, checking or cali- {az '
brating tachometers, oscillators, im- '
pulse generators, similar equipment.

C. G. CONN LTD., DEPT. 1114
ELKHART, IND.

Please send free Stroboconn oo i oo i
folder conuining information | Ml e
about operation and applica- S

h : : — |
tion of this new precision in-

%

<]
|
|

stcument, 1 understand this places me vnder no obli-

gation.

Name ~_Position
Company_

Address

Ciry. Zone State
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PLASTIC
CLAMPS

C.P.C.74

-

%,«'i -fl 3‘%
The key to safe

Non-Shorting, non-corroding, non-tearing and as
strong and durable as any type of supporting clamp
that ever was made, C.P.C. 742 plastic clamps are
in use wherever safety, light weight, convenience, and
structural stability are paramount considerations.
Send for Circular C 48.

(OMMERCIAL PLASTICS (0.

MERCHANDISE MART s CHICAGO 54

T e

RANGERTONE

has been critically tested by two leading Labora-
tories — one in Broadcasting, the other in Com-
munications. Perfect? — No! But miles ahead,
ready to serve you. They find frequency response
flat within 114db from 30 to 15,000 cycles (30"
speed); Intermodulation less than 4%; total har-
monic 19%; Flutter hovering at .15%.

Profitable use of tape is now being
made, especially in dubbing edited
tape to disc. Complete specifications
supplied promptly.

RANGERTONE, Inc.

73 WINTHROP ST. » NEWARK 4, N. J.

s . el
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ESTING TAPE RECORDERS?

NEWS . ..

IRE Members Receive Awards

The President's Certificate of Merit
has been presented to 30 members of
the Institute of Radic Engineers as a
testimonial to their outstanding ser-
vices in techrological research and de-
velopment during World War II. They
are. ‘

Henry B. Abdgjian, L. H. Terpening Co.; George
W. Bailey, The Institute of Rudio Engineers; Wilmer
L. Barrow, Sperry Gyroscope Co.; H. H. Benning,
Aircraft Radio Corp.; Harold H. Beverage, Radio Cor-
poration of America; K. C. Bluck, Aircroft Radio
Corp; Hendrik W. Bode, Bell Telephone Labora-
tories: Ralph Bown, Bell Telephone Laboratories;
Herbert E, Bragg, WNattona! Defense Research Com-
mittee; Henri Busianies, Federal Telecommunication
Laboratories; John F. Byrne, Airborne Instruments

Loboratory; F. €. Cahill, Airborne Instruments Lab-
oratory; Howard A, Chinn, Columbiu Broadcusting
System; F. S. Cooper, Haskins Laborctories, Inc.;
W. F. Davidson, Consolidated Edison Co.; H. D.
Doolittle, Machlett Luboratories; ©, S. Duffendack,
Philips Laboratories, Inc.; John N. Dyer, Airborne
Instruments Laboratory; Denald G. Fink, McGraw=
Hill Publishing Co.; E. G. Fubini, Airborne lnstru-
ments Laboratery; Raymond L. Garman, General
Pracision Equipment Corp.; B. L. Havens, Watson
Scientific Computing Llaboratory; L. Gront Hector,
Sonotone Corp.; William H. Martin, Bell Telephone
Laboratories; Jumes H. Mcore, American Telephone
and Telegraph Ceo.; Huraden Pratt, American Cable
and Radio Corp.; ). C. Schelleng, Bell Telephone
Luboratories; William P. Short, Federal Telecom-
munication Laboratories; Hector R, Skifter, Airborne
Instruments Laboratory; Ernst Weber, Polytechnic
Institute of Brooklyn.

High-Frequency Syﬁnposium

The Subcommittee on High-Fre-
quency Measurements of the Instru-
ments and Measurements Committee
is planning a two-day symposium on
high fregquercy measurements. The
IRE and National Bureau of Standards
will be co-sponsors with the commit-
tee of the sessions to be held sometime
in January.

KLEE-TV Signs GE Contract

A $235,000 contract has been signed
by representatives of KLEE-TV, Hous-
ton, Tex., and the General Electric
Co., for a GE low-channel transmitter,
antenna, and studio and remote mobile
equipment. KLEE’s antenna is being
designed for 50-lb. wind loading in-
stead of the normal 30-lb. loading.

TV INSTRUMENT DOLLY

A television instrument dolly, built entirely of
aluminum is being used by WAVE-TV, Louis-
ville, Kentucky, for handling and transport-
ing television equipment. Unit weighs 12§
Ibs. and supports equipment weighing 500
lbs. It was designed and constructed by
P. A. Raible, WAVE.TV's maintenance head

TELE-TECH + November, 1948


www.americanradiohistory.com

Claséified Section

LARGEST sTock of TUBES IN THE COUNTRY

ALL BRAND NEW — STANDARD BRANDS — QUANTITY PRICES ON REQUEST — Minimum Order $5.00

Type TPrice Type TPrice Type Price Type Type Price Type Price Type Price
1B23 ..... 49.50 210HF ... 17,95 851 ...... . 75.00 TY31Z 5.5 184 96 6Q6G /611G 1,06 128K% ... .66
1824 ...... 4.95 211 ... 98 852 ....... 14.95 HY65 . .... 185 12 6Q7 ... ... .. 128K7GT .. .66
1B27 4.95 215A 3.00 860 ........ 3.00 oy 6o 1T4 .. .BO 8QTGT ... .. .72 12SLYGT .. .88
1356 ...... 8.00 217C . 1.530 861 ....... 49.95 HY75 1T5GT ... 1.06 6RT ....... 1.06 128N7GT .. .80
N2 59 218 . 195 86k . ....... .69 HY114B 104 ....... .8 6RTGT .... 1.06 12807 ... .. .60
1N23 59 221A . 2.95 865 ........ 2.98 HY115 . 657 ... ... 1.28 128Q7GT .. .80
1r22 11.50 2224 0,00 8664 ...... 99 HY615 687G ... ... 1.28 128R7 . .... 39
1P24 2.00 2374 . 3.95 8G6JR ..... 1.25 HYEI148 658GT 1.06 128R7GT 39
1521 1.95 2418 90.00 868 ........ 1.95 HY1231Z 68A7 ..., .66 12X3 ... 98
2APL 3.95 242¢ . 5,95 869B . ... . 75,00 HY1269 6SATYGT .... .66 1873 ... .. .88
2B22 ... 5.35 249C ERT] BY2A ...... 2.95 KC4 GSF7 ... 2 14A7/12B7 . .88
2B120 6.5 250R ... .. 705 8i4e ..., 2.49 U676 BSD7GT .... .49 14AF7/XXD .88
2022 ... .39 250TH . 19.50 876G . ....... 98 MIL100 6SFF ...... .66 11B6 ...... .88
20264 35 250TL 10.50 878 ..., 2.49 MELL01 6SF3GT 72 14B8 .. ... 88
2034 .. .59 2532A L 195 819 ... 89 ML50 68FT .80 14C5 ... 88
2C40 . 1.98 259A . 4.95 884 ... ... 1.49 MEA 88GT ... ... .80 14C7 ... .. 88
2043 7.50 274A . 1.25 885 ........ .98 QI59 6SHT ...... 39 14E6 .. .... 72
2044 . 1.75 2711 . 1.25 902P1 7.95 QKRB0 [0 L B .66 HEY ... .88
2046 . 150 2824 . 9.9 904 ........ 9.95 QIK61 65J7GT .. .66 FEY o B .88
2D21 . 1.69 3014 . . 1.95 903 ....... 11.95 QK6 GSLK7 ... .66 14F8 ... ... 1.06
2E22 . 1.50 304TH | . 6.95 920 ... .. 2.05 REL21 GSK7GT . .66 1477 ... ... 88
2E24 . 4.95 304TL . . 1.49 923 ..., .98 RHKI12 6SLIGT . 96 F R 1.06
2E25 . 4.25 305A . 12.95 9314 ... 4.05 RI21 6SNTGT . .88 UNT ... 1.08
2626 . 3.95 3074 . 4,95 950 ........ 1,06 RICZZ 68Q7 ...... GO 1407 ... .. .88
2E30 ...... 249 510 . . 4.95 9538 ... .. 4.95  RK25 65QTGT 60 14RT ... ... 88
2.1214 ) 317A . 1.98 954 ........ 75 RE33 6SRT ... .. 72 1487 ...... 1.06
2J26 . .69 955 ........ 5 RiIz34 GSRYGT . .72 14W7 ... . 1.06
2J31 .. 20.00 956 ... ... S5 RI59 6887 ... .66 14X7 ... ... 1.06
2932 .. 495 93T ... 75 RI65 6SVT . ... B8 14X ... .88
2J33 . . 495 0584 ..., 7 RE.60 GUB/6G5 ... .72 14%4 ... ‘g8
2734 .. . 4.93 939 ........ 75 REG9 6UYG ... ... 72 1w .. 128
237 . 2.93 1217 .69 RET7? 6VG ....... 1.28 o8 .. 1.06
2338 195 1000 SPEC. 24.95  RI%3 GV6GT .80 2 el 128
0. e WG .gg Al ‘88
573 ... 6X4 ... .
524 . 6X5GT ... .60 22:’;"3? e
6a3 GY6G ... ... .96 25L6GT ... .66
6AG . 64V5G .... .BB Tt
6A7 7A4/XXIL 72
6A8 .. TAS L. (]
6A8GT TA6 ... 72
6ABT/185 TAT .. 72
6AC5GT ... TAR ... 72
6ACT/1852 . 1.16 7ADT ... 1.06
GADIG TAFT ... .. 72
6AGSH ... TAGT ..., 88
6AGT TATT ... ... 88
GAH6 .
6AJ5
6AILS
646
6ALS
GALIGT
6AQD
6AQ6
6AQ7GT
G6AR53
6A35 . .....
------ B8AT6 ...
oB2 ... .. 2.05 G6AU6

0B3/VR90 . .76 SAVE ...

003/ VRIS W15 6B4G ...

0D3/VR150 i 5B5
oY4

....... .88 6B8G ... ...
0Z4 ....... .88 637
0zZ46 ... ... .88 6B&

olA L. 50 GB8G

1A3 ..., iz 6BAG6

144 ... .. 1.28 SBEG

1a4P ... ... 1.56 6BG8G

1ABGT 72 6BJ6

1A6 ... .. 1.28 6C4d

1ATGT .80 605

1B3GT 1.49 805GT

1B4 ... .. 1.56 6Ce ...... .

1B5 /255 1.28 608G

1C5GT . 38 eD6 ... ...

166 ....... 1.28 6D8G .. ..., 12A6 ...... .

167G ... 1.28 6E5S ....... . 12A6GT .... .39

1D5GP .... 1.55 6F5 ....... 12A7 ...... 1.28

1D7G ... ... 1.28 §F5GT .... . 12A8GT .... .80

1D8GT ... 1.56 GF6 ....... . 12Al—mGT .. .88

1E1G ...... 56 6F6GT .... .6 12ATLS .

1F4 ..ol 1.06 6F7 ..., . 12AT6

1Ir5G ... .. 1.06 EF8G 12AT7 ..

1F6 ..., .. 1.56 6G6G 12AU6

1I¥IG ... 1.56 6HE 12407

IGIGT ... 1.06 6IEGT .... . 12BAG ..

1G6GT .... 1.06 6J5 ... .. .5 12BE6 .

1H4G ... .. .88 G6J5GT .54 12C8 .

1H5GT ... .66 J6 ... 16 12F5GT .... .72

1TH6G ... .. 1.28 -5 1 . 12H6 ...... .39

}?ﬁ(:}qg‘ i.zg G6J7GT . 12J5GT .... .39

. .95 FG17 ...... 3.25  LJ6GT ..... . GIBG ... .. . 12J7G ... .. .80

Egﬁfae L. 270.00 8°‘DA/B ..., 7.85 1IT4 ... -80 6KBGT . 12J7GT ... .80 .
siGg. T .49 1LA4 ... ... 1.06 GK6GT ... . 12K7GT ... .66 117L7GT .. 1.56
45“)]5 AAAAAA .98 1LA6 ...... 1.06 61T ....... . 12K8 ...... .88 117M7GT .. 1.56
75‘TL C A9 1LEB4 ... .. 1.06 BK7GT .... .06 12658GT ... .96 1ILTNIGT ... 1.56
10T .05 1ILCS ... ... 1.06 K8 ....... ks 12Q7GT .... A2 117P7GT ... 1.56
Toomer 12,05 FG325 .... 539.50 1LC6 ... ... 1.06 6HK8GT .... . 12847 ... .66 117738 ... ... .60
TooES 3.00 FG238B . 160.00 1ILDs ... .. 1.06 6LEG ... .. . 128A%GT .. .66 117Z4GT ... 1.18
IR 4.00 GL146 1LE3 ...... 1.06 6L6 ....... . 128CT7 ... .72 117Z6GT ... .96
HaA .69 GL207T 1LGS ..., 1.06 GL6G . ... .. . 12805 ... .. .80 FM-1000 ... 1.28
u B ...... 1.25 GL330 .. .. ILEL ... .. 1.06 6LGGA . 128F5GT .. .80 1273 ... .. .88
20 3.95 GL559 TLNG ..., 1.06 6LY ..., . 128F% ..... 80 8001 . ...... .89
121A ... . 2.65 GLGO5 1N5GT .80 6LAG ... .. . 128F7GT .. .80 9002 ....... .39
203B ... 10.05 GL697 ... 1P5GT 1.06 GNGG 128G7 ... .. - 17111 S [
203 ..., .. 5.95 HFLOO 1Q5GT 1.06 6NT ... ..., TESHT ..... .39 0004 ... ... A9
2044 ... 49.95 HE200 ... 1R: ... ..., 1,06 6NTGT 12847 .. ... .66 9005 ....... 98
2058 ... .. 4.50 HY24 ... 1.50 1R ... .. .80 6P5GT 12837GT . .66 92006 .. .. ... .19

(All Tube Types In Stock Now — Subject To Prior Sale — Prices Sub'rect To Chcmge Without Notice)

20% DEPOSIT N I A G A H A R A n I 0 S “ P P Il Y C 0 H P . Dighy 9T132.3.4

WITH ORDERS 160 GREENWICH STREET NEW YORK 6, N. Yy, AW frices £O.B.
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Classified Section

- -
SURPLUS MATERIAL=Shipped Immediately
Thousands of Relays Available—Send for Complete Listings
TUBES! GUARANTEED! STANDARD BRAND Last Minute Specials
TYPE PRICE :,T:‘:?" RIS PRECISION RESISTORS 400 Cycle Motor Generator
1L4 .65 65 MOTOR
T W d
v -65 851 ypes w 3’ WW4' an wws Janette type PE 3—220 volls, 60 cycles, 39—
3xa/819 il . . 2 H.P., Speed 1725,
BACT 95 | s66a e F°”°“:'"9 sizes are GENERATOR
GAGT 95 | srea in 1% and 2% tolerance Price §.35 Jenette type CF34—110 volts, 100 cycles, 19—
6C4 45 | 954 1 me, 54.500 1500 7.3 amps, 0.8 KVA. RPM 3000, Shunt wind-
6F8 .95 957 g el 46,000 1;00 ing. Plus attached DC Generator—output 100
6G6G .BS 968 .1',5 ,‘ 40,000 1200 volts, 40 watt—RPM 3000, Comp-Wound. The
SH6GT . .55 1613 yow 33000 1000 entire unit mounted on steel base 157 x 337
8LS 1.10 1616 g o« 15.000 750 x 37 and {furnished with a coentrol panel
6SAT .65 1628 268 ' 13°300 235 having the following equipment: GE Motor
6SD7 45 | 1629 Rt 13500 750 Starting Switch, GII Magnetic Switch, GE
68Q7 63 1632 . 125,000 19.000 125 Start-Stop Control, GE Heavy-duty rheostat,
g%‘];'x gg }gﬁ/m{eo o5 120000 7300 113 1 Fuse box, 3 GE CR 9158 Resi.-ls’tolrs. $150.00
i K o 109,000 4,500 55 rice £130.
X3 g2 | LsiInd g 95,000 4,300 22 GENERAL RADIO PRECISION
70T 95 | 3334 3.95 92,000 5,000 2 WAYEMETER Type 224
1F8 J95 | 3944 2.95 32,000 330 12 Range 75-24000 meters in 5 steps. Complete
N7 -85 | 9002 -35 80 000 2'200 10 with coils charts and miscellaneous fittings
T¥4 15 9003 .25 . ’ and housed in a box 197 X 11¥ x 111%”
12K3 .gs gooe 2.::5 66,000 1.700 6 Price §150.00
12Q7 .55 013 .95 X
}%S{sz g§ gggg/lm E Fallowing sizes are TGENZEIRAL_ RﬁlxDlO EAPACELT;( BI}iI“D(l;‘E
N . N G—Comp ele an in periect Con 10mn.
3oSSPE0‘IAL RK173 45 5% or better tolerance, Price $.15 pe Price §65.00
(vren) 'éi gg%?} 8364 3-3? 110,000 m 40 3 PHASE TRANSFORMERS
s B3 | 3B21/836! e 22,000 50 35 Primary 208 volts, 60 cycles—3 Phasg Delta
o2k 5 | 1pay 395 30 Conn, Secondary 3700 volts, 410 ma. ¥ conn.
2 Az " Overall dimensions 77 x 15" X 9",
35L6 65 | 4c33 2.95 followi . Price $10.50
38 65 | ap32 9.50 The following sizes rice $19.
45 SPECIAL 14E6 55 1% or better, Price $.10 VIBRATION TABLE
(VT52) 35 23D4 .43 ’ This unit consists of g % H.P. motor with
56 55 28D7 43 105.8 1.4 weighted flywheels mounted on a spring-
210 .65 HY114B 45 53.96 4.33 supported table top 2° x 3" size. Overall
250 65 | scp1 3.95 53.32 4.3 height of the steel table is 32 inches and
3508 4.95 | Amperite Voltage 4,285 33.22 3.94 has the following equipment, 2 speed-contrel
801 .95 Regulator 13-4 .25 1,123 23.29 3.5 rheostats, on-off switch, and fuse-box.
g;:/z.r “a5 VRT8 e 220.4 10.2 1268 The above are in limited quantily and
147.3 5.1 .25 subject to prior sale.
Write for Latest Catalog
EDLIE ELECTRONICS, INC.
154 GREENWICH STREET TELEPHONE DIGBY 9-3143 NEW YORK 6, N. Y,

SOLID SAVING SALE!

-you buy because WE BUY

A the Univ H A :
saving in every order! ersal buying habit. There's solid

Cutler
- e e Current Trans- [ -4 > & Hammer r . R .
= formers. 50 t 52, | dNLESDEG 100 wares oremost technical journal of radio,
400 ¢y INVERTERS — 1 240v, 60c circuits, -, A 7306  SPST
1500VA  115v, single phase G.E. JY. §7.50 ea.
input  2d4v, D.C.  Mir
LELAND ELECTRIC T, lst RE Trams.
$27.50 aa. Ass'y MN2§ & |1 . . isi
Sy ARN -7 6T ] justable thermal overfiaw. Do . . . Greatest number of television and
2 plex type., No. RI19. Ship. wt. -
Yariable Con-

television and tele-communications.

AT g tele-communications editorial pages.

Power ANT Troms Ass'y MN28 &

Trans- ARN-T Stk # 3CK - 1084C - 24.

Ship. wt. 314 1bs. $2.50 oa.
3 E_lus B Modula-

1500v C.T. at 150msa, 6.3v “l;:;.t, D'll_’il;ans 25

2.5a, 63v 1.6a, 5v 3a, er Plate

115v 50-60¢c, Pri G.E. i %idsl.l‘
¥ Sec.

$4.89 ea 4 %9. Tz‘zt,fzng,axgl%ltf gont
e. T34 &hip. wt. | Clare 3500 " P8 : H H {
6 1bs. S1.79 gu. | Plete cirouts 1o audience in design, manufacture,
gf;- Antenna f oo 83¢ ea. . .
relay. EEATEr | see. gariormal Time Delay. 43 operation and maintenance of tele-
&P, . PS Normally

. . . Authoritative treatment of cur-

former:

rent engineering trends, problems and

developments. . . . largest engineer-

Filament
Transformer:

ater, No, .. . .
8.3v. 8a. 1lsv £ be, e sl SmE .S1.79 eq. vision and tele-communications (15,332
50-60c prl contacts. No. 37843° Rs7. Shig hol lve Relay; 3mp jn

d; SepT
G.E Adjust o000 ohms, . .
Able 3A contacts, §1 g5 go total circulation monthly).

: Wi 1 1b. 8%¢ eq.
$1.95 ea. U P ‘ ) Migz Order
500v D.C, G.E. Geuera].jtnr. - n“/ersa SQHEMQ. F p,;u‘f‘,{;" |

B P e s ==L] | CALDWELL-CLEMENTS, INC.

at 2.0 amp. 1725 RPM. New Yerk 13, N, Y. WAlker 3.964%
| 480 LEXINGTON AYVENUE

$14.95 etr.
' NEW YORK 17, N. Y.
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Classified Section

MAGNETRONS
KLYSTRONS

2J31 2620—2660 mc, 265 K.W, Sl;::.OO
2J21A 9345—8406 mc. 50 K.W. 25.00
2J22 3267—3333 mc. 265 K.W. 15.00
2J26 2992—3019 me. 275 K.W. 1‘*3‘00
2J27 2095—2992 mec. 279 KW, 15.00
2J32 2760—2820 mc. 285 K.W. 15.00
2J36 Pkg. 3248—3263 mec. 5 KW, 25.00
2J39 Pkg. 3267—3333 mc. 8TKE.W, 25.00
,2J55 Pkg. 9345—9405 mc. 50 K.W. g§.00
3J31 24,000 mc. 35 KW, 35.00
5J30 3?_.50
T14AY 15.00
T20BY 2800 me. 1000 K.'W. %5.00
T20CY 50.00
T25-A 25.00
T30-A 25.00
KLYSTRONS: 723A/B $12.50; 707B $20.00 15.00
MAGNETS

For 2J21 725-A, 2J22, 2J26, 2J27, 2J31, ZJ]Z % 58,00
4850 Gauss, 5~ bet. pole faces, 34" pole

JAITL, et e e 8.00
1500 Gauss, 115" bet. pole faces, 133" polc 8.00

“CW” MAGNETRONS
QK62 3150-3376 Me,
QK59 2675-2900 Mec.

TUNABLE PEGD,
QK61 2975-3200 Mc.
QK60 2800-3025 Mc.

A COMPLETE LINE—MICROWAVE EQUIPMENT
IN STOCK: 10CM, SCM, 1.2 CM. SEND FOR
MICROWAYE FLYER

All merchandise guaranteed Mail orders prompt-
ly flled. All prices FOB New York City. Send
money order or check. Shipping charges CGCD.
Rated concerns send .

COMMUNICATIONS EQUIPMENT CO.

131-T Liberty St., New York City 7, N. Y.
Digby 9-4124

i R R R e e AL S S SN S S S NS S NS S S SN S SN
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TELE-TECH -

N¥ow! HIT BACK..

at HIGH PRICES the SENCO way!

Qur policy of quantity buying, low overhead.
cash sales —— eliminating all umnecéssary ex-
penses that add to your ptice — enables us to
pass along large savings to you. Just check
these parts and convince yourself that tbe
“SENCO WAY” is the smartest way!

OIL FILLED CONDENSERS

Standard Brand Upright Type.
d-Off Insnlators

4 Mfd 800 VDC..
6 Mid 600 VDC. .
T Mfd §00 VDC' .
8 Mid. 600 VDC. .
10 Mfd. 600 VDC. .
8 Mfd. 1000 VDC

POWER TRANSFORMERS

All Fully Shielded, Flush Mount

50 mil—6.3V @ 2 amps—
5V @ 2 amps 580V CT 51.79
100 mil—6.3V @ 3 amp.

V @ 2 amps 750V CT 2,95
150 mil—8.3V @ 4 a
el AT T ¥
5V ]@_3 amps BJ.SVEl CpT 4.45
Rt e et s s et o e s e s e sssss sl
SPEAKER SPECIAL— 5o 8%,
120 P. M. ALNIGO V. . . $3.9§
limit 4 to a customer
e e e sk e e ek sk Aok Rookok Aok
MINIMUM ORDER $1.00

WHEN ORDERING—Send 25% deposit for all

C.0.D. Shipments 1nclude sufficient postage—

excess will be refurded. Orders without postage

will be shipped express collect. All prices F.O.B.,
New York City.

[.';'fm.'aﬂnmm

Dept. S, 73 West Broadway
New York 7, N. Y. BEEKMAN 3 6498

November, 1948
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AVAII.ABLE FOR IMMEDMTE DE’LIVERY

SYNCHROS
1F Special Repeater, 115 volts, 400 eyele. Will
operate on 60 evcle at reduced voltage.
=T
Transformer,

PRICE $15.00 EACH N

1CT Control 90/55 volts, 60

cycle. PRICE §22.50 EACH NET

2J1G1  Control Transformer, 57.5/57.5

400 cycle. PRICE $2.00 EACH NET

2J1H1 Selsyn Differential Generator, 57.5/57.5

volts. 400 cycle. PRICE §3.25 EACH NET

5G Generatar 115 volts, 60 cycle.
. $25.00 EACH NET

W. E. ES- 5950 L2, Size 5 Generator,

400 cycle. PRICE $8.50 EACH NET

volts,

115 volts,

Size 5 Generator, Army Ordnance Drawing
No. C-78414, 115 volis, 60 cycle.
PRICE $15.00 EACH NET

PIONEER AUTOSYNS
AY1, 26 volts, 400 cycle. PRICE $4.00 EA.
AY20, 26 volts, 400 cycle. PRICE $5.50 HA.
AY30, 26 volts, 400 cycle. Price $10.00 E4.
AX31, 26 volts, 400 cycle. Shaft extends
both ends. PRICE 810.00 EACH NET
AY38, 26 volts, 400 cycle.
both ends. PRICE $10.00

PIONEER PRECISION AUTOSYNS
AYI101D. new with calibration cur
PRIWWRITE OR CALL F‘OR SPEC‘IAL
NTITY PRICES
AY131D, new with calibration eurve.
PRICE §35.00 EACH NET

NET
NET
NET
from

Shaft extends
EACH NET

from

GENERAL ELECTRIC
D. C. SELSYNS

8TJY9-PDN Transmitter, 24 volts. PRICE $3.00
AC

H NET
§DJ11-PCY Indicator, 234 wvolts. D}a.l marked
—10° 65*. PRICE $4.00 EACH NET

8DJ11-PCY Indicator,
0 to 360°,

24 volts. Dlal marked
PRICE $6.50 EACH NET

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

PIONEER TORQUE UNIT

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

. RATE GENERATORS
§M2§ I}:\l,]tactric Indicator Company, .0175 V. per

PRICE $7.25 EACH NET
F16, Electric Indicator Company,
22 V. per phase at 1600 R. P. M.
PRICE 812.00 EACH NET
B-G8, Electric Indicator Companv
110 volts, 60 cycle, one
RICE $14.00 EACH NET

SPERRY PHASE ADAPTER
TYPE 661103, I15 volts, 400 cycle. Used for
operatlng 3 phaSe cquipment from a single
phase source. PRICE $6.50 EACH NET

two-phase,

Drag Cup,

INVERTERS

12117-4, Pioneer. Input 24 volts D, C, Output
26 velts. 400 cycle. PRICE $12,00 BACH NET
12117, Pioneer. Input 12 volts D. C. Output 26
volts, 400 cycle. PRICE §15.00 EACH NET
12123-1-A, Pioneer. Input 24 volts D. C. Out-
put 115 volts, 400 cycle, 3 phase. 100 V. A,
Price $73.00 Ea.

153F, Holtzer Caboi. Input 24 volts D. C. Qut-
put 26 volts, 400 cycle. 250 V. A., and 115

volts, 400 eycle, 3 phase, 750 V. A, PRICE
8150.00 Ea. Net
MGT50, Wincharger, PU16. Input 24 volts

D. C. Output 115 volts, 400 cycle, 1 phase, 6.5

amps. PRICE $35.00 EACH NET

149H, MHoltzer Cabot. Input 28 wvolts at 44

amps. Output 26 volts at 250 V. A. 400 cycle

and 115 volts at 500 V. A. 400 cycle. PRICE
$39.00 EACH NET

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

$29.00 EACH NET

SINE-COSINE GENERATORS

{Resolvers)

115 vrlts, 400 cycle. PRICE
$20.00 EACH NET

FJE 43-9, Diehl,

D. C. ALNICO FIELD MOTORS

5067127, Deleo, 27 V., 250 R, P. M. PRIE
$2.90 EACH NET
5069600, Delco, 27 V., 250 R. P. M. PRICE

$4.00 EACH NET
10,000 R. P. M. PRICE
§3.00 EACH NET

D. C. MOTORS

50696’5 Deleo Constant Speed, 27 volts, 120
M. Bullt-in reduction gears and gov-
ernm PRICE $4.25 EACH NET
A-7155, Delea Constant Speed Shunt Motor, 27
volts. 2.4 amps.. 3600 R. P. M., 1/30 H. P.
Bullt-in governor. PRICE $6.25 EACH NET
5BA10JI8D, General Electric, 27 volts, 0.7
amps., 110 R. P. M. PRICE $2.90 EACH NET
5066665 Delco Shunt Motor 27 volts, 4000
M. Reversible, fiange mount. PRICE $4.50
C ZEP 1A, John Oster Shunt Motﬁr P2'1 volts,

50691466, Delco, 2T V.,

0.7 amps.. 7000 R. P. M,, 1/100
PRICE $3.75 EACH NET
A. C. MOTORS
5071930, Delco, 115 volts, 60 cycle, 7000 R.P.M.
PRICE $4.50 EACH NET
36228, Hayden Tlmmg Motor, 115 volts, 60
cycle, 1 R. P.
PRICE $2.85 EACH NET
SERVO MOTORS
PIONEER
DIEHL
MINNEAPOLIS—HONEYWELL
IN STOCK

3 DUMONT type 5S027A Imageé
Orthicon Pickup Heads, with type
5047A Electronic  Viewfinders.
These cameras are complete with
all tobes, including 2P23 Image
Orthicons 90 M.M. { 3.5 EKTAR
coated lens, Factory receonditioned

— perfect _operating condition.
Immediate Delivery.
Also

Surplus Laboratory Test Equip-
ment — General Radio, Boonton,
Ferris, etc.
Subject to prior sale —
0.B. N.Y.C.

For Sale
TELEVISION

For complete information WIRE — WRITE

THE NATIONAL INSTRUMENT COMPANY

Far Rockaway, New York
Cable Address — NATINSTRU, NEWYORK

CAMERAS

/

www americanradiohistorv com

127


www.americanradiohistory.com

MAGNETIC SHUNT as
used by Burlingten in-
ures uniform damping
A characteristics. All rang-
s AC and DC in 215",
314", 414" rectangular
r round case, fully
uaranteed for one year
against defects in work-
manship  or material.

Write Dept. T 118.

L INSTRUMENT
COMPANY
stk "-'??"-FJ

CUT CAMS IN
A rracrion oF (&
THE USUAL TIME

...with

For jobs where pressures are light, such as cams
for B & S screw machines, try convenient, easy-to-
use Synthane Non-metallic cam blanks.

These blanks are hard and dense, yet quickly
and easily machined. Delivered with center hole
bored, pin hole drilled and layout lines clearly

marked ... Cutting operations are greatly sim-
plified, cams completed in only a fraction of the
usual time.

Write for complete Synthane catalog now!

—
e — i T

. ————_'_i-_ loN Er, ‘ l
ANE CORPORAT
ETUMHANE SYSTRI':‘H Road, Oaks, Penna. :
e : .| 4 me a copy of the complete :

Please sem

Slate ————

TECHNICAL thane catalog.
PLASTECS 1| Sy -
¢ Name
SHEETS @ RODS -
TUBES . FABRICATED ll Name of Company I
PARTS » MOLDED. ‘ Title ———————""
LAMINATED @ MOLDED: | address
1

L MACERATED

128

AP T

W with .the New
DI-ACRO.
BRAKE 4

® ROK-LOK—sensitive material clamp for accuracy .
« DOUBLE-EDGED FORMING BLADE for close reverse bends
o NEW PRECISION STQOPS control angularity of bends

This versatile metal forming machine was developed for use in
model shops, experimental laboratories and production depart-
ments where it often replaces dies for all types of precision forming
operations. Di-Acro Brakes will form a great variety of materials
including bronze, stainless steel, aluminum and bi-metals.

WRITE FOR CATALOG, New edition of 40-page Di-Acro Catalog
contains detailed information on allDi-Acro Brakes,
Shears, and Benders and illustrates how these pre-
cision machines can be used individually or co-
operatively for “DIE-LESS DUPLICATING”.

<€ DI-ACRQ is Pronouncad “'Die-Ack-Ro"" -

| Egi®) ONEIL-IRWIN mes. co.

= U 2
esspunn® 348 8TH AVE., LAKE CITY, MINNESOTA

PLASTIC PARTS

FOR

RADIO & TELEVISION

@® Knobs & Pointers

; PRINTED & CLEAR
@ Dial Scales { F37 5 Soamtn

® Windows & Masks

; 1241 CENTRAL AVE.
THEEU.,'NB.‘HHLSIDE T e

g

SECURITY

TELE-TECH + November, 1948
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—— Examples of Typical —
JOYNER

Television Components

JA-3  Deflection Yoke (10°)
JA-9 Linearity Contral
JA-20 Sound IF

JA-21 Converter Transformer
JA-22 st Pix IF

JA-23 2nd Pix JF

JA-24 Cathode Trap

JA-25 3 & 4 Pix IF

JA-26 Discriminator

JA-27 Pecking Coil

1A-28 M .,

JA29 i i

JA-30 “ o

JA-31 Filament Choke

JA-32 Width Control

JA-33 Horizontal Blocking
JA-34 RF High Voltage Suppliy
JA-35 Sync, Transfarmer

Special Television Coils to Your

Specifications

INQUIRIES INVITED

ORPORATION

ELECTRICAL & MECHANICAL
PRODUCTS

462 N. Parkside Ave., Chicago 44

ELECTRONIC EQUIPMENT
A STANDARDIZED

READY-
T0-USE
BN CABINETS

QuILD BETTER

Par-Metal
Equipment’
is preferred by

. Service Men,

" Amateurs, and
Manufacturers |,
because they're
adaplable, easy-
to-assemble, eca.
nomical. Beautifully
designed, ruggedly
constructed by spe-
cialists. Famous for
quality and econamy,

Write for Catalog. e

PAR-METAL

PRODUCTS CORPORATION

32-62—49th ST, .LONG ISLAND CITY 3, N, Y,

Export Dept.: Rocke International Car
13 East 40 Street, New York 16

TELE-TECH + November, 1948

® - BULLETINS

]

TV Floodlights

Century Lighting Co., 419 West 55th St.
New York 19, N. Y., has issued a mew Dbro-
chure describing its Ine of lighling equip-
ment and accessories. TV floodlights, Fres-
nelites, beamlight projectors. striplishls and
special projectors are feajured. (Mention T-T)

Die-Less Duplicating

The Di-Acro system of die-less duplicating
is explained in catalog 48-14, issued by the
O’'Neil-Irwin Mfg. Co., 348 Eighth Ave.. Lake
«City, Minn. Page 40 of this book describes
the company’'s free engineering service. Draw-
ings or sample parts may be sent for a com-
plete '""Die-Less Duplicaling” report. {Men-
tion T-T)

Co-Axial Cables

Publication No. 27 covers the complete line
of electronic Co-Ax cables manufactured by
Transradio Ltd., 138A Cromwell Rd., London
8. W. 7, England. New {y¥pes featured are:
flexible high power lransmission lines, very
low capacitance cables and photocell lead.
(Mention T-T)

High Power Solenoid

A wpew small alternating current scolenoid
that gives approximately 100% more power
than other solenoids is tlhe snbject of a new
bulletin (SOL.-2) released by B/W Controller
Corp., Birmingham. Mich. (dention T-T)

STATEMENT OF THE OWNERSHIP, MANAGEMENT,
CIRCULATION, ETC., REQUIRED BY THE ACT
OF CONGRESS OF AUGUST 24, 1912, AS
AMENDED 8Y THE ACTS OF MARCH 3, 1833,
AND JULY 2, 1%46.

Of TELE-TECH, published monthly at Ovange. Conn.,
for Oct. 1, 1948

1. The namcs and achdresses of (he publisher, editor,
managiig edilor, and business manager ave: Publister
M. Clements, LRumson, N. J. Rditor, Oresles 1.
Caldwell, Catrock Load and Bible 3L, Cosz Cob,
Conn. Managing Editor, Stanley Gerstin, 111-09 76th
Rd., Foresl HMills, X. Y. Business Manager, M. IL
Newion, 3583 W, & , New York, N. Y.

2. The vwner ix: (If owned by a corporation, ils
name and adidress must be staded and also immediately
thereunder vhe names aud addresses of - siockholders
owaling or holding obe per eenl or more of total
amoimt of stacl. If nol owned hy a eorporation, the
names and adivesses of (he individual gwners must he
given. Ir ownerl A parknershin, o ulher unincoryio-
rated fiem ily name and address, ag well as (hese ol

caclt  ilividual wember, mmst bhe given.,) Caldwell-
Clemeuts, Ine., 480 Lexinglon Avemie, New York 17,
N. Y. M. Clements, 0. 1. Caldwell, Charles A.

Perersen, Trusiees, 480 Lexinzien Ave,, N Y. €.
M. Clemenis, Trostee, Rumson. N. J. 0. H. Caldwell,
Trustee, Catroclk Rd. amd Bible 8§, Cos Cob, Conn.

Charles A, Telersen, Trusiee, 474  Senaior  St.,
Brooklyn, N. Y.

3. The known bondholders, morigagees, and other
seenrity  holiders  owning  or  heldin 1 per eont or
more of total amouni of honds, n ges, or other
securities are: (I there are not any, s ale.) None,

4. That the fwo paragrapbs next abave, Ziving "he
names of (e owners, slorkholders and seent Bilders,

il any, confain wol only the sl of stackbalder~ and
secirrity holilers as they appear upoir the Dhooks of (he
company  hal also. inoeases where  the stoekholder
or wity helder aopears upan the boaks of {he
company as trostee or in any other fduciary yelation.
the name of the persen ar corporation for whem such
trustee is acting, is given; also that 1he said fwn
paragraphs contain statemenls embracing affant’s full
knowledge and helief as fo fthe circumstancees and con-
ditions wmder whieh stockliolders and security holders
who do not appear uwpon fhe hooks of 1he company ax
trastees, hold slock ami sectrilies in o capacily ofier
than that of a homa fide owner: and this affiant has
no reason lo helieve thal any other person. associa-
tion, or eorporalion has any inferest direct or jndirect
in the said siock, honds, or other sceuritics than as
so stated hy him,

{Signed) Orestes M. {aldwell

Sworn fto and subseribed before me this 21st day of
Seplember, 1948
W, [enneth Reyholds.
Notary Public New York Counly.
(My connmission expives March 20, 1H40))
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Vita/
Aids

IN SERVICING
MINIATURE TUBE RADIOS
AND EQUIPMENT

W Stor Minigture Socket Wiring
Plugs for accurate alignment
of miniature socket contacts
during wiring. Prechion cost
of zinc bose clloy—pins of
stainless steel. fJE-9 (9 pin};
FJE-10 (7 pin).

* Ster Minfalure Tube
Pin Straighteners [with
stainless steel insert)
to oblain o perfect
fit when the tube is
ploced in the equip-
ment. fIE-15 (9 pin);
#JE-13 (7 pin).

Scientifically designed — Precision made
Immediate Delivery in Any Quontities

*STAR EXPANSION

PRODUCTS €O., INC,

147 CEDAR STREET, NEW YORK 6, N. Y,

Visit qur Display Booth
1.R.E. Show, March 7-10, 1949

You'll find everything you need in radio and
electronic equipment for Iaboratory and
development work, in the new 180-page
ALLIED Catalog. Rely on one dependable
source for the world's largest stocks—thou-
sands of parts, tubes, tools, books, test in-
strumeants, sound apparatus—ready for in-
stant expert shipment at lowest market prices.
Write today for your FREE copy of ALLIED'’s
newest Buying Guide.

ALLIED RADIQ CORP., Dept. 18-1-8
833 W. Jackson Blvd., Chicago 7, Il

!

t

:

D Send FREE New ALLIED Catalog. !
: §

]

|

]

!

Name..vvaversan

eriihbasinerarsnsed1trrs


www.americanradiohistory.com

STABILIZED CRYSTALS
TO MEET EVERY NEED

Whatever your crystal needs,
James Knights Co. is. equipped
to satisfy them quickly and eco-
aomically. ,

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
—ptreciston 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 Reguest

A unjversity 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.

Radio and Television Law

By Harry P. Warner. Published by Maithew
Bender & Co., Inc., Albany, N. Y., Price $35.

All the guides to radic’s technical
and legal problems have been com-
piled in one book by a member of a
Washington law firm who has special-
ized in radio law for many vears. Pub-
lished in a binder so that subscribers
may add up-to-date material as it is
issued twice a year, this volume (in its
first chapter) traces the history of a
radio station from the filing of a first
application to the issuance of its regu-
lar license.

Legal, financial and technical guali-
fications necessary for ownership and
operation are treated fully and a chap-
ter on transfer and assignment of
licenses explains FCC procedure, step
by step, along with statutory provi-
sions and reasons for their develop-
ment. FM policies and standards are
discussed and the FCC's allocation
policy 1s explained, A chapter on fac-
simile is planned and will be available
for insertion as soon as the FCC an-
nounces its commercial standards. The
publishers are offering this volume for
inspection with no obligation to buy.

Television Encyclopedia

By Stanley Kempner. Fairchild Publishing Com-
pany. Price: $6.50. 415 Pages.

The first, non-technical reference
book ever compiled on television in all
ot its major aspects, entitled “Tele-
vision Encyclopedia,” by Stanley
Kempner, has just been published by
the Fairchild Publishing Co. Here, for
the first time in one wvolume, can be
found a comprehensive presentation of
material which includes:

1. An historical survey of television
in the form of a chronological record
of its evolution.

2, Biographical sketches of pioneers
and contemporaries who have helped
to bring television to its present ma-
turity.

3. A glossary of technical and trade
terms.

4. An appendix on “The Urban Mar-
ket for Television.”

5. An extensive television biblio-
graphy.

Cathode Ray Tube Displays

Edied by Theodore Soller, Merle A.
George E. Valley, Jr. Vol. 22 of the
Radiation Laboratory Series. Published by
Graw-Hill 1948, Price $10.

A practical discussion of their basic
characteristics, principles of operation,
and methods of application relating to
the design of instruments employing
cathode ray tubes. The design and con-
struction of beam deflection and focus-
ing devices, optical projection and mea-
suring apparatus, -and auxiliary me-
chanical equipment is explained. Tele-
vision is not emphasized.

Starr,
MIT
Me-
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SAF-T-FLUX

Non-corrosive
SOLDERING LIQUIDS, PASTES
AND CORE SOLDERS .

Used by the foremost radio and.
television manufacturers for the
past 12 years.

We specialize in non-corrosive sol-
dering fluxes for radio, television,
communication equipment, radar,
instrument and general electrical
work such as fine wire, coils, hear-
ing devices, etc. We will welcome
an opportunity to work with you on
your soldering problem.

e SAF-T-FLUX GO oo

COLLEGEVILLE, PA.

TELE-TELH

Reaching the men
responsible for
DESIGN,
MANUFACTURE
and OPERATION of

ALL

ELECTRONIC
COMMUNICATIONS

CLOSING DATES
Ist

of preceding months—

For all ads requiring proofs,
composition, foundry work..
key changes, etec.

of preceding months—
For Complete plates only
No setting.

5th

of month—
Publication Date

Ist

CALDWELL-CLEMENTS, Inc.
180 Lexington: Ave. New York 17 PLaza 3-1340

TELE-TECH <+ November, 1948
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JOHNSON

= DIFFERENTIAL

SMALLEST

AIR VARIABLES
EVER PRODUCED!

For Television

Pictured are three of the smallest air
variables ever produced. Each of the three
types is available in four different capaci-

ties.

SINGLE TYPE — Takes the place of
adjustable padders for trimming RF and
IF oscillator circuits. Available in four
models: 1.55 to 5.14 mmf, 1.73 to 8.69
mmf, 2.15 to 14.58 mmf and 2.6 to 19.7
mmf,

BUTTERFLY TYPE — Applicable
wherever a small split stator tuning con-
denser is required. Available in four
models: 1.72 to 3.30 mmf, 2.10 to 5.27
mmf, 2.72 to 8.50 mmf, and 3.20 to 11.02
mmf.

DIFFERENTIAL TYPE — For switching

capacity from rotor to either of two
stators, and for shifting tap on capacity
divider. Available in four models: 1.84
to 5.58 mmf, 1.98 to 9.30 mmf, 2.32 to

14.82 mmf, and 2.67 to 19.30 mmf.

For Full Details
Write For Latest
\\ JOHNSON Catalog

E. F. JOHNSON CO.

WASECA, MINNESOTA .|

TELE-TECH *+ November, 1948

TELE-TECH
Advertisers October 1948

Accurate Spring Mfg. Co. ............. ... ... 106
Aerovox Corp. . 97
Allied Radip Corp. , 129
Amerjcan Electrical Heater Co. ..... . 116
American Phenolic Corp. ...... L. ... 108
Amplifier Corp. of America ........... L 112
Anaconda Wire & Cable Co. PP .. 16
Anderson & Sons, Inc. ... .......... L. 114
Andrew Corp. ............... 105

Astatic Corp.
Atlantic India Rubber Works, Inc.
Bell Telephone Labs.
Bird & Co., Inc.,
Bud Radio, Inc.
Burfington Instrument Co.
Caldwell-Clements, Tnc.
Carter Motor Co.
Chicago Condenser Corp.
Chicago Transformer ......
Cinch Mfg. Corp. ..........
Clare & Co., C. P. ..........
Clarostat Mfg. Co., Inc.
Commercial Plastics Co. ...
Communications Equipmint Co.
Conn Ltd.,, C. G.
Cornell- Dubilier Electric Corp.
Cernish Wire Co.,
Daven Co.
Driver-Harris Co,
Dumont Lahbs., Inc., Allen B, ..
Edlie Electronics, Inc.
Eisler Engineering Co.,
Eitel-McCullough, Inc.
Emeloid Co., Inc. ..... e
Erie Resistor [
Federal Telephone & Radio [:oru
Franklin Airloop Corp.
Fugle-Miller Lahs.
General Electric Co.
Guardian Electric Mfg. Co.
Helipot Corp.
Heppner Mfp. Co.
High Speed Hammer Co., .
Holyoke Wire & Cable Corp. ..
Illingis Condenser Co. ........
International Resistance Co.
Inslrument Associates
1-T-E Circuit Breaker Co.
Jefferson Electric Co
Johnson Co., E. :
Jones Div., H. G Cmch Mfg. Corp. ..

Joyner COFP. o .ovivniniraimiiaine s
Kahle Engineering Co.
Kay Electric Co. .......
Ken-Rad Div. General Electric Co. ..
Kester Solder Co. ................
Knights Co., James ..

Lavoie Labs. ..........
Lenz Electric Mrg Cu.
Lewis Spring & Mfg. Co. .....
Littlefuse, Inc,
Macalfen Co.
Magnavox Co.
Mallory & Co., Inc.,
Measurements Corp.
Micarta Fabricators, Imc. ...
Murray Hill Books, Imc. ....
Mycalex Corp. of America
National Instrument Co. . ...
National Moldite Co.
Niagara Radio Supply ..........
North American Phillips Co., Inc.
Ohmite Mfg. Co. ... ... . .vvon
O'Neil-Irwin Mfg. Co.
panoramic Radio Corp.
Paramount Paper Tube Corp.
Par-Metal Products Corp.
Philea  Corp.
Precision Paper Tube Co.
Premier Instrument Corp.
Presto Recording Corp. ....
Printloid, Inc.
Radio Condenser Co. ....
Radio Corp, of Amerlca ..
Rangertone, Inc.
Revere Copper & Brass, Imc.
Richardson Co, .
Saf-T-Flux Co.
Semrow Products Co.
Senco Radio, Inc. .....
Sickles Co., F. W
Simpson Eleetric Co.
Spellman Television Co.,
Sorague Electric Co. ... ......
Stackpole Carbon Co. ............
Star Expansion Products Co., Inc.
Sylvania Electric Products, Inc,
Synthane Corp.
Taylor Fihre Co.
Tech Lahs.,, Inc.
Transradio Lid.
United-Car Fastener Corp,
Universal Generai Co.
Ward Leonard Electric Co. .........
Welch Scientific Co., W. M.
Western Electric Co. ..............
Westlield Metal Products Co., . .
Zophar Mills, Inc. ... ... oo ... ...

Richard H. ......
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FASTER, SIMPLER

AUDIO ANALYSIS

with Model AP-1

PANORAMIC
SONIC ANALYZER

Reduce time, complexity and cost of mak-
ing audio measurements with the vnusual
advanloges offered by the Panoramic
Sonic Analyzer. By resolving a corhplex
audic wave info a spectrograph showmg
the frequency distribution and voltage am-
plitude of the components, Model AP-1...

* Eliminates slow point-by-point fre-
quency checks * Provides & quick
overall view of the audio spectrum
* Enables determination of changes
in waveform content while parame-
ters are varied ¢ Furnishes simple
presentations for production line
testing.

l ] 1 [ 1 [ ]
40 | 100 200 400 600 1K 2K 4KeK | 20K

s0 CYCLES rox

Panoramic Sonic Spectrograph of
750 cps square wave.

Use Model AP~1 for analyzing...
* Harmonies * Intermodulation ¢ Vibra-
tion * Noise = Acoustics * Materials

Features...Continuous scanning from 40-
20,000 cps in one second * Wide input
voltage range ¢ Llinear and log voltage
scale * Closely logarithmic frequency scale
« Built-in voltage and frequency calibra-
tor + Simple operotion.

WRITE for detailed specs, price and delivery,

92 Gold §t.
New York 7, N.Y.

Cable Address
PANORAMIC, NEW YORK

Exclusive Canodion Representative: Canadian Marconi, Lid.

131
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t— _* BRASS SIEEVE =
HOT TINNED
D
KNUII(D NUY -
.

rLAHNG BUR.
I NISHED CADMIDM

BRASS PLUG BODY ~
L PLATE 10 20 M5

CERamIC = STEATAE =
VACUUM WAR IaP

u Dia :\u !iASS
TURE PRI
AEAVY ;-mn FLATE

SUPBLIED (N 1 £ 2 CONTACT 7TVPES

JONES

SHIELDED TYPE

PLUGS & SOCKETS

LOW LOSS PLUGS AND
SOCKETS FOR HIGH
FREQUENCY CONNECTIONS

For quality construction thru-
out, and fine finish, see dia-
gram above,

101 Series furnished with
V4", .290% 5/16", 34", or 14"
terrvle for coble entronce,
Knuried nut securely fastens
unit together. Plugs have cer-
omic Insulation; sockets bake-
lite. Assembly meets Navy
specifications.

202 Series Phosphor bronze
knife-switch type secket con-
focts engage both sides of
flot 'plug contacts—double
contact area. Plugs and

sockets hove molded g
3] baokelite insulation.

For full details and
engineering data ask
for Jones Catoglog No. 16,

JONES MEANS PROYEN QUALITY

$-202-B

Cinch Mfg. Corp.

2460 W. GEORGE ST.

'P HOWARD B. JONES DIVISION

CHICAGO 18, ILL,

FOR

CONYRACTOHS

THE LOWEST EVER Tuwum wreo AR 1oron
CAPACITANCE OR | nrs. | onws i
ATTENUATION [ At [74 1.7 0on 036

IMMLOATE
DELIVERILS TYPES. | % | OHML #0022 OD!

Wrile orcoble fr dats sheots or defiv 13
,4,,;,,;;':,,;":,»,‘;&,5,:;:;;;7% €2 | 6.3 1712451044

TRANSRADIOLTD.

Polents
Regal Trade Mork.

ot POO M

A2 |74 |13 |04 044

LOWCAPAC| CAPAC.[IMPED| ATTEN P

HOME €1 | 7.3 | 150] 25 |03

6 -
AND [A’/’Oﬂf PCA [10.2|432] 34 o.aa

CH | 6.3]173]|3.2 |0.3¢6

€22 | 55 184|12.8 |0.44
5.4 197 (1.9 [0.64
C33| 4.8 220 2.4 (0.64

TO HAM.COVERNMENT

IBBAC OMWELL ROAD.LONDON . SW7
I ;f’:f' TRANSRAD LONDON C44 | 44 (25221 |1.03

- - RIGH POWER
A4 |73 [06]4.5 o.as

uls
RF — IF — Hi-Yoltage TV

Quality product in long or short runs for the
radio-electronic industry. We’d appreciate quot-

ing on your specifications.

FUGLE-MILLER LABORATORIES

398T Main Street, Metuchen, New Jersey

Fabrication of sheet, rod or tube into electronic components
of many kinds.
*

Printing, spraying, silk screen, die-cutting, embossing of

oll plastics.
o

Speciafists in plastic radio parts for 13 years,
L

phone Printloid, CAnal

Pruntloid, Inc.

Before purchasing plastic parts,
6-7393.

95 Mercer St.,

132

~Plastic Parts

Once You
Get This
Book in
Your Hands
You'll Always
Hove It

at Your
Fingertips

ALL
That the Name
IMPLIES

A handbook—a helping handbook
you will want at your fingertips on
those frequent occasians when the
righi answer can save you hours
of effort.

For radio-electronic specialists this Caldwell-
Clements boak provides a canvenient, authentic
saurce of farmulos and principles, as well as the
latest in electranic applications. Free fram in-
valved mathematical explonations. Section |
covers Yacuum Tube Fundamentals: Section It,
Electronic Circuit Fundamentals; Section |I1, Elec-
tranic Applications; Section |V, Yacuum Tube
Data.

456 Pages - $4.50
Bound in limp leatherette, opens conveniently flat. 6 x 9 in.

560 Wustrations  +

CALDWELL CLEMENTS, INC.

480D Lexingtan Ave.
Publishers to the elactronic

industries since 1925

days. Qtherwise will remit payment.

Name.......
Address.....

- e e e m— me e o

New York 17, N. Y.

Send book. If not satisfied, will return within five

{J ELECTRONIC ENGINEERING HANDBOOK $4.50

New York 12, N. Y. Y,

www americanradiohistorv com
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Company Name
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| R F. AND VIDEO COMPONENTS

w. e®  FOR PRECISE CONTROL

the Daven policy of continually developing new components to meet ﬂu_ electronic indus-
fry's new needs, we are once ugain first to offer video and radio frequency fixed und- :lur::hle uttenu;;:;.l
: isti i to be synonymous wit e name
i body the characteristics which have come . '
e e::::ren::; Lorkmunship, top-notch design, finest materials and accurate, efficient performance.

In keeping with

TYPE RF-155 TYPE V-154

CIRCUIT: T network or

equivalent.

IMPEDANCE: 75 ohms.
LOSS: 11020 DB,

CIRCUIT: = network.

IMPEDANCE: 50 ohms.
LOSS; 5 to 20 DB.

SERIES V-250
CIRCUIT: "'T" network.

SERIES
RF-540

IMPEDANCE: 75 ohms.
RESISTOR ACCURACY: =17,
. CIRCUIT: = network, ot D.G
FREQUENCY
IMPEDANCE: 50 ohms. CHARACTERISTICS: Essentially
NO. OF STEPS: 4 (push-buttons.} flat to 10 MC.
RESISTOR ACCURACY: =29 at D.C.
IMPEDANCE A((URA(Y:Terminal impedance TYPE NO. OF STEPS DB PER STEP TOTAL DB
of loss network essentially flat from Y-250 10 ! 10
0 to 225 MC. v-251 10 2 20
V.252 20 1 20
LOSS: v.253 20 2 40

Type RF-540 ~- 1, 2, 3, 4 DB (10 DB total.)
Type RF-541 — 10, 20, 20, 20 DB (70 DB total.}

These units will be supplied with co-oxial connectors or regular
terminal boards with lugs.

NOTE; The RS-540 series may be used for vid-
io applicotions where more than 40DB is re-

In signal generctors, quired.

In field strength measuring equipment.
Nucleonic and atomic research,
Television receiver testing.

Wide-band amplifiers.

Pulse amplifiers.

In television video circuits where a wide
frequency range without change of im-
pedance is of special importance.

Wide-band amplifiers.
Pulse amplifiers.

== .. DAVEN -

191.-.CENTRAL AVENUE

Any application where attenuation of
UHF is required.

NEWARK 4, NEW JERSEY

MM americanehdio orv co
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K
Representative RCA types standardized for future equipment designs

Tubes for today
and fomorrow

ERE ARE power tubes, phototubes, and c-r tubes to serve
H the major requirements of equipment manufacturers
for a long time to come. The tubes listed are those you can
depend on now, and for your future designs.

These RCA types are especially recommended because
their wide-spread application permits production to be con-
centrated on fewer types. Such longer manufacturing runs
reduce costs—lead to improved quality and greater uni-
formity. Resultant benefits are shared alike by the equipment
manufacturer and his customers.

RCA Application Engineers are ready to suggest suitable
tube types for your design requirements. For further infor-
mation write RCA, Commercial Engineering, Section KR -63,
Harrison, N. ).

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT [S RCA

TUBE DEPARTMENY

HARRISON. N. J.

i

o e
T

Preferred List of RCA Non-Receiving Types

CATHODE-RAY TUBES AND CAMERA TUBES

Kinescopes Comero Types Oscillograph Moanascope
{Projection) 5527 Types 2F21
5TP4 2P23 2BP1
5655 3KP1
(Directly Viewed) 1850-A 5UP1
7DP4
7JP4
10BP4
PHOTOTUBES
Gas Types 1P41 921 927 930
Vacwum Types 922 929
Multiplier 931-A
GAS TUBES
Thyratrons 2021 3D22 884 2050 5563
lgnitrons 5550 5551 5552 5553
Rectifiers 3825 673 816 857-B 8&6-A  B&9-B
8008
Valtage Regulators 0A2 0C3/VR105 0D3/VR150
POWER AMPLIFIERS AND OSCILLATORS
TRIODES
{Air-Cooled) (Forced-Air-Cooled) (Woter-Cooled)
811 6C24 9C21
812-A 7C24 9C27
826 9C22 889-A
833-A 9C25 892
8000 889R-A
8005 892-R
8025-A 5588
5592
TETRODES BEAM TUBES PENTODES
{Air-Cooled) (Water-Cooled)  (Air-Cooled) {Air-Caoled)
4-125A/4D21 8D21 2E24 802
2E26
807
813
815
828
829.B
832-A

The world's most moderm 1ube plant
RCA, Lancaster, Pao

RADIO CORPORATION of AMERICA

www americanradiohistorv com


www.americanradiohistory.com

	BC-001
	BC-002
	BC-003
	BC-004
	BC-005
	BC-006
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