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More and more, elecerical appliaace cus-

tomerss are asking — “"Will it cause radio inter-
ference?” And in the answer to thac question lics
the secret for many more sales of your products.

Here at Cornell-Dubilier you'!l find your answer — in a modern
and complete laboracory, devoted to RADIO NOISE AND
SPARK SUPPRESSION DEVICES — the industry's most expe-
rienced engineers — the thircy eighe- year C-D background, un-
equalled in the capacitor ficld. They're all at your disposal —
NOW., Whether you want toRadio Noise-Proof equipment al-
ready in production — or if you'rc c¢ngineering a new product
from the ground up — C-D Quiecones will do the job efiiciencly
and permanently. YOUR IN-
QUIRIES ARE INVITED. Cornell-
Dubilier Electric Cotporacion, Dept,
J-12,Souch Plainfield, New Jersey.
Other large plants ia New Bedford,
Worcester and Brookline, Mass,, and
Providence, R, 1.

Make Your Products More Sale-
able with C-D Quietone Radio
Noise Filters and Spark Suppressors

1910 ¢ 1 19438

MICA o DYKANOL

¢ PAPER « FELECYROLYYVIC
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BECAUSE OF MACHLETT EXPERIENCE,

SKILL AND “SINCERITY OF SERVICE”

e For over a half century Machlett Laboratories has pio-
neered and made notable contributions fo the development
of the electron tube art.

Today, through ifs modern plant, development laboratories
and skilled personnel, it provides the best in tubes and ser-

vice for Broadcasting and Industrial uses. No matter what

your purpose—Broadcasting,Communication or Industrial
electronics—you will find a Machlett tube to fill your needs
—and fill them well. And, no less important than the tube
itself, Machlett Service—valued by tube users for more
than 50 years—will give you a new sense of value to apply
to your tube procurement problem.

if you want better value—more satisfaction —try MACH-
LETT.

www americanradiohistorv com
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Note to Broadcasters: Machlett Laboratories now produce for the
Western Electric Company its line of high power transmitting tubes
—so0 well known and respected by all broodcasting engineers.
Made by Machleit Laboratories in.close collaboration with Bell
Telephone Laboratories, these tubes will continue to set the highest
standard of performance in broadcast service. These fubes are
distributed exclusively for Western Electric by the Graybar Eleciric
Company in the US.A., and by the Northern Electric Company in
Canoda and Newfoundland.

This new combination of Western Electric and Machlett—iwo pioneers
in the electron tube field—is your best assurance of progress and
performance in the further development of better tubes to fill
your needs.

Equipment designers, broad-
‘casters, operafors of point-jo-
point services, and industrial
vsers of pawer tubes ace in-
vited to write for complete in-
formation.The Machlett Electron
Tube Data Book will be sent
on request,

Over 50 years
of Electron Tube Experience

MACHLETT LABORATORIES, INC.
Springdale, Connecticut

TELE - TEC wccembor, 1948
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PROFESSIONAL

SERVICES

WELDON & CARR

Consulting Radio Engineers
Washingten, D, C.
1405 Connecticut Ave, ML 4(5)
Dallas, Texas

1728 Wood 5t Riverside 351)

McNARY & WRATHALL
RADIO ENGINEERS

906 Nail. Press Bldg.  Reserar Hotel
Washington 4, D. C.  Wanonville, Calif,

RAYMOND M. WILMOTTE

PAUL A, deMARS
ASSOCIATYE

1469 CHURCR ST, N.W. OE. 1234
WASHINGTON s, D, C,

WILLIAM L. FOSS, Inc,
farmerly Colton & Foss, Ilne
REpublic 3883

WASHINGTON, b. C.

927 15th Si., N.W.

A. D. RING & CO.

26 Years’ Experience in Radio
Engineering
MUNSEY 8LDG. REPUBLIC 2347
WASHINGION 4, D. €.

There s no subslitute for experlence

GLENN D. GILLETT

AND ASSOCIATES

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

A. F. SMUCKLER & CO., INC.

Electronic Engineers
Eectronle Product Manufasturing
Oontractars 1o United States Government

338-344 East 23rd St. New York 10, N. Y.
GR amarey §-81581

GrORGE P. ADAIR
Radio Esngineering Consultants
EXecutive 1230 1833 M STREET, N. w.
EXecutive 5851  WASHINGION 6, D, C.

FRANK H. McINTOSH

710 Y4k St., N.W.—Mevyropoliten 4477
WASHINGTON, D. C.

KEAR & KENNEDY

1703 X ST, N.W, STERLING 7932

WASHINGION. D. C.

Commercial Radio Equip Co.
Everell L. Dillord, Gen. Mgr.

INTERNATIONAL 8LDG. DI. 1319
WASHINGTON, D. C.
PORTER BLDG. Lo, 82

KANSAS CITY, MO.

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

RUSSELL P, MAY

1422 F §1, N. W, Kelloga Bldg.

Washington, D. C. REpublic 3984

AMY, ACEVES & KING, INC.

Speciolisis In fhe
Design and Instoflolion of
HIGH-GAIN
AM, FM, and TELEVISION
ANTERNA SYSTEMS

LOngotrs 58622
11T West 42nd S§rreet, Now York 18, N. Y.
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: FREQUENCY MEASURING
' SERVICE
E Exact Measurements of ony tim

RCA COMMUNICATIONS, INC.

Riverhead, N, Y.— Riverhead 2230
Polnd Reyes, Cal.— (averness 22

@E LECTRICAL
TESTING LABORATORIES.NC

Spcr/'a//}/)lg 11 fechmeal serviees fo those
ntent wpor GOOD QUALITY

2 £ast End Avenue a/ 79th St.NewYork 2I-N-Y-

P

www americanradiohistorv com

ENECTEGH]

TELEVISION « TEHLECOMMUNICATIONS ¢ RADID

Formerly ELECTRONIC INDUSTRIES

O. H. CALDWELL M. CLEMENTS
Editariol Directer Publisher

STANLEY GERSTIN RALPH R BATCHER
Assistont Publisher  Consvlting Edifor

BERNARD F. OSBAHR
Associote Edilor

H. D. WULFORST
Astistont Editor

ROBERT HERTZBERG CHARLES DREVER
Coniributing Edilor Arl Diroctor

WASHINGTON, ©. C.
R. C. DAVIES DR. A. F. MURRAY
Nows Editor Consulting Editer
Nationol Press Bidg. 4707 Windom PI.

CIRCULATION
8. V. SPINETTA, Circvlation Diractor

M. GROENING. A. DelUISE
Subscriptions, Ust Compllation

BUSINESS DEPARTMENT

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

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

Telephone RAndslph 6-9225
S. M. GASKINS, District Managar

VICTOR N. RAISER, New Englond Monager
480 Lexington Ave,, New York 17, N. Y.

DUANE WANAMAKER,
So. Colil. Represeniative
610 3. B'woy, Suite 623, Los Angeler 14,
Colif.

N. McALLISTER, Director Reoder Sarvice
A, O'ROURKE, Production Supervisor

W. W. SWIGERT, Credil Manager

W. KENNETH REYNOLDS
M. SCHNEIDER

M. TEMMEL

Tole-Tech®, December 1948, Vol. 7, No. 12.
Regular price per copy 50 cents. Pub-
lished Monthly by Caldwell-Clemenis, Inc.,
Publication Office Orange, Conn., Editorial,
Advertlsing ond Execulive Offices, 480
Lexington Ave., New York 17, N. VY.
Direct all subscription inquiries to Oronge,
Conn., or to 480 laxington Avenve, New
York 17, N. Y. M. Clements, President;
Orestes H. Coldwell, Treasuvrer. Subserip-
tion rotes: United Stoles and Possessions,
$5.00 for one year, $7.00 for two years.
Conada (Canodian Funds Accepted) $6.00
for one year, $8.00 for two yeors. Pon
Amarican Countries 37.00 for one year,
$9.00 for Ywo years. All other countries
$9.00 for one year, $11.00 for two years.
Entered os second class moHer June 9,
1947 at the Post Office ot Orange, Conn.,
under the act of March 3, 1879. Copy-
right by Caldwell-Clements, lac., 1948,
Printed in U.S.A. ®Reg. U.S. Pat, Of.

TELE.-TECH « Decomber. 1948



www.americanradiohistory.com

CLARE Type "JMS" Relay with
single arm armature, equipped

with one snap-action -switch.

v
THIS SMALL, COMPACT CLARE RE lAY

WILL SWITCH 1250 WATTS WITH AN INPUT OF 1T WATY!

This new CLARE Type “JMS” Relay is a sensitive relay for swiching
beavy a.c loads wich small d-c conurolling currents. ., as high as 1250
watets can be switched with a 1-watt input.

It combines the outstanding features of the larger CLARE Type “CMS”
Relay with che small size and light weight of the CLARE Type “J* Relay
and employs a new-type Micro precision switch of unusual efliciency
and compact design. .

The CLARE Type “JMS™ Relay is espccially suitable to locations sub-
ject to sudden jolts, constanc vibradion or tilting. It may be provided
with either one or two Micro snap-action switches, or with one switch
aod a pileup of twin-contact spriogs. For installations wheré quick
removal or replacement may be desicable, it may be fitted and wired to
a srandard radio type plug.

This new relay is a development of CLARE’s unceasing effort to keep
pace with every iadvstrial relay requirement. Our engineers and sales
representatives are constantly at your service to provide just the relay 1o
meer your specific peed,

For full information on the CLARE Type “JMS" Relay, look up the
CLARE office in your classified telephone directory . . . or write for
Bulletin 102 to C. P. Clare, 4719 West Sunnyside Aveaue, Chicago 30,
{llinois. Io Canada: Canadian Line Marterials Lid., Toronto 13. Cable
Address CLARELAY:

CLARE RELAYS

Showing mounting of snap-oction switch on
CLARE Type "JMS" Relay with single ormature.

CLARE Type “"JMS" Relay provided with doy-
ble armolure and two snop-action switches.

STANDARD SPECIFICATIONS

Conlacts: Snap-action, enclosed. Varying
capacityt 10 smperes ot 125 volts; 5 am-
peres af 250 volts,

Residual: Lock Screw [Adjustable).
Mounling: May be mounted on reloy
bases or strips os well 0s mounting bdys ar
Individual mounting brockets, .
Dimensions: Overoll length: 2%4”; width:
1%*; height: 2" :
Weight: Net: 4 oz (approx.); Shipping:
4 lb. {approx,)

Write far Clare BULLETIN 102
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To study the simultaneous

or Mhis
swall...

characteristics of any device

scuse the

DU MONT Type 5 SP-

e v

==,

. Both the concomitant electrical and/
or mechanical characleristics of a piece of
equipment may be conveniently examined
and recorded with a Du Mont Type SSP-
Dual-beam Cathode-ray Tube. Especially
so if used with a Du Mont Type 278 Dual-
beam Cathode-ray Oscillograph.

For example: You can compare speed
and vibration, velocity and acceleration.
You ¢an observe jransient voltage and cur-
rent; the inpul and outpul signals of am-
plifiers; related phenomena on dififerent
sweep frequencies; or again the complete
signal and an expanded porlion thereol.
And for ease of recording, there is also
available the Du Mont Type 314 Oscillo-
graph-record Camera.

Indeed, the Type SSP- is an unique cath-
ode-ray tube since it embodies two com-
plete and independent electron guns and
deflection plate assemblies {or the produe-
tion of Iwo enlirely separate eleciron

@© ALLEN D, BU MONT LABORAYORIES, INC.

beams. The Type 5SP- does nof produce a
splil electron beam. Rather il presenis two
separate lIraces on the screen. Inlensifier
electrodes are used for high light oulput
at maximum deflection sensitivities. Type
SSP- js also available with any of four dif-
ferent screen phosphors.

And please remember this: The Du Mont
Type 5SP- is the only dual-gun cathode-ray
tube registered with the Radio Manufac-
lurers Association.

B Details on request.

INC.,
NEW YOR

PASSAIC N

ALLEN B. DU MONT LABORATORIES,

CABLE ADDRESS ALBEEDU

1\;5-%

TELE-TECH =* December, 1948
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SPECIAL
MIXTURE

REVERE PRODUCTS AND SERVICES

All Revere Metals are processed with the
care ond ottention required to assure thot
they meet all metallurgical and physical

ECAUSE OFHC Copper looks like any other copper,
Revere takes great pains to identify it throughout process-

ing, to see it is not lost track of or mixed up with other types. specifications. Revere supplies mill products
The obvious thing is to mark each piece, which is done, but in non-ferrous melals and alloys, and also
markings are obliterated by operations such as rolling, and so electric welded and lockseam steel tube.
Revere goes co the length of assigning special personnel to follow An important part of our service to industry
each lot of OFHC Copper {from one operation to another, watch- is the Revere Technical Advisory Service,
ing carefully ro be sure each load is kept intact. winc aitll glaely sallubaratécialth you on

y = g specifications ond fabrication methaods.
In addition, Revere takes f{ull cognizance of the facc that

OFHC Copper for radio purposes must have special qualities. In
making zoodes, it must be deep drawn, and for the feather-edge
seal, it must be capable of being rolled or machined dowa (o
‘002”/.0 10”. By carefully controlling mill processing, grain size RE”RE
is kept at or below permissible limits. Freedom from oxygen,

and from voids, is guaranteed by the method of casting the bars

from which we roll the forms required. In addition, there js an COPPER AND BRASS INCORPORATED

operation which results in Revere OFHC Copper being not just Fosmded by Paul Revere in 1801
commercially free but searly absolutely free of internal and ex- 230 Park Avenve, New York 17, New York
ternal defects. This greac care in producing copper for radio and e Bl -“d Cb-. 1.}/ g
o > « A Baltimoyre, Md.; Icagn, 11 Lefrox, 1ch.;
radar purposes probably accounts for the fact that Revere is a New Bedforel, Mass; Ronw, N. Y-
preferred source of supp]y. Sales Qffices in Principal Cities, Distvibytors Everywbhere
TELE.TECH ¢ December. 1948 ?
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STEPPING-STONES TO PROGRESS
IN MARINE RADIOTELEPHONY

€ ol

T'S COMMONPLACE TODAY to pick
I up a telephone on shipbozard and
talk to a business associate on land.

But lictle more than 30 years ago, this
was just a dream.

4§ Back in 1915, the spoken voice
/' could travel to far places only by wire.
/ Then telephone scientists developed
! the radiotelephone, and soon the spoken

- word was winging its way across the

ocean, A further use of this new magic

was soon proposed: could not the human
voice be sent from shore to ships at sea?

Soon sub-chasers aod other small Navy

craft were talking to each ocher over equip-
ment designed by Bell engineers. And in
experiments starting in 1919, the men on two

coastwise steamers talked through land stations
1o Jand telephones of cthe Bell System.

These early experiments covered faicly short
distances. But in the meantime, telephone calls
across the Aclandic by radio had become an
ordinary occurence. So ... why not ‘phone calls
to ships way out io m/id-Ailapiic?

Of course, long-distance ship-1o0-shore radioie-
lepbony brought up problems of vacying distances
and directions—problems not encountered in poini-
to-point icansmission. Bell Telephone Laboratories
solved these problems with the desiga of 1he
“Leviathan's” equipment. For the first time, loag-
This selector set made it possible lo dial ships at range marine radiotelephony became a realicy.
seq, ond efiminaled Ihe need for constant moni- Later, Bell Laboratories scientists developed
toriag by lovdspeaker or headphones. seleccive ringing, which made it possible to dra/ pas-
ticular ships at sea. The basic elements of practical
marine radiocelephony had now been developed.

The first ship-to-shore radiotelophone commurica-
tions were astablished almost 30 yeors ago be-
tween lond stotions af Green Harbor, Mass,, ond
Deal Beach, N. J,, and the steamers ‘‘Onfario”
and “Gloucester,” operating between Boston and
Baltimore.

- i
The “Leviathan' was the first ship to handle radio-
telophone messages as a public service 1o and
from land telephones.

BELL TELEPHONE LABORATORIES

World’s largest organization devoted exclusively to research

and development in all phases of electrical communications.

8 TELE-TECH ¢ Decomber, 1948
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N ADDITION TO producing radiotelephone equip-

ment for the largest ocean linecs, Westera Electric
for many years manufactured the 224, 226 and 227
type sets, which broughc the beoefits of radiotele-
phone facilides to coastwise vessels and small crafr.

These sets provided power capaciries ranging up
160 100 wans. As the Bell System had tremendously
expanded its chain of harbor stations, coastal crafe
were normally neac a shore station. Hence these
capacities were ample 1o maintain conract with Jand.

There still existed, however, no equipment speci-
fically designed for tankers, freighters and smaller
passenger ships plying tbe ocean lanes. This need
fhas been fitled by the introduction of the Western
Electric 248A.

This new equipment provides 250 watts of trans-
mitted radio frequency carrier power, resulting in
greatly increased range. Provision is made for
transmission and reception on the frequencies of
the high-seas shore stations (as well as on the coastal
harbor and ship-to-ship channels). Because of these
two featuces, a ship equipped with the 248A, ar
praccically any point on world trade routes, can es-
tablish contact with a land stacion.

The 248A combines this advantage with the com-
pactaess and simplicity of operation essential on
smaller ships.

THE NEWEST IN
MARINE RADIOTELEPHONE EQUIPMENT

Left: Main cabinet
of 248A mounting
transmitter ond jhree
receivers.
Above: Remole con-
trol unit,

The long experiance of Ball Loboratorias ond
Western Electric in design and monufacture of
marine radiotelephone equipment has cufminated
in the 248 A—compocl, powerful, simple tooperates.

Asingle cobinethouses the transmitter ond three
receivers. Each of the three receivers can be tuned
1o any one of 10 pre-set frequendes; the frans-
milter to any one of 30. Transfer from one
frequency to another is accomplished simply by
turning knobs on the remote control panel.

8acouse three recaivers ore used, il is possible
for the ship to monitor simultaneously on three
different channels. The set is designed to permit
eaty instollation of selective equipment o allow
dialing the ship from shore stations.

Weslern Eleclric

Manufacturing unit of the Bell System and the

DISTRIDUYORS: IN U, 5. A, ~Groybar
Electric Company. IN CANADA AND NEW-
FOUNGLAND—Northern Eleclric Co., Lid,

nation’s largest produ.cer of communications equipment.

TELE-TECH * December. 1848 9
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an ADVANCED insulated fixed

composition resistor that offers

new opportunities to radio, television,

electronic and electrical

engineers.

At desks and drawing boards across the country
resistor requirements are being reviewed in the

The new IRC Type BT resistor meets JAN-R-11
specs. At V5, ¥, 1 and 2 watts, the new IRC

light of this advanced resistor. Quiet huddles in
engineering departments and research labs are
rapidly disclosing present performance stand-
ards for fixed composition resistors to be obsolete.

Type BT is an advanced resistor in every respect.

Y ou may specify this advanced IRC resistor imme-
diately. It is in production now, with hundreds
of thousands coming off production lines daily.

e

BT means Better Technically

BTS means Beats Toughest Specs  BTE

means



www.americanradiohistory.com

BT resistor will change your
standards of performance for

fixed composition resistors

Standards for resistor performance set by this new IR
Type BT are so advanced, you need comaplete infor
to fully evaluate its significance. Test result ch

rigorous requirements of television. Perform
prove its excellence in every characteristic
larly in high ambient temperatures.

Technical Data Bulletin B-1 gives the f
shall be glad to rush it to your desk or drawi
or to have our representative review your r
in the light of this advanced resistor. Use
coupon below.

power resislors * precisions i
* insuloted composition oty

. LN B &N _§ N §B _§ _§ - - X " - aEm o
resistors * low wotloge '
wire wounds * rheostats *
controls - voltmeter multipliers

» voltage dividers » HF

International Raesistancs Co.
40t N, Broad St, Phila. 8, Pa,

J want to know more sbout IRC's advanced BT Resistor:

) Send me Technical Data Bulletin B-1.
[ Rave your representative caltl—no obligation.

and high voltage resisfors.

..................................................

N CANADA: International Resistance Co., LTD., Toronlo, Licensee

Better Test Results T means Better Television

I
|
|
I
[
INTERNATIONAL RESISYANCE CO,, 401 N. Broad Street, Phitudelphia 8, Pa. l Title
I
L
|
f
: |
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Hodel 650
(Output ~46 db)

oty e

ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN
- Export: 13 East 30th 51, New York 16, U.S.A. Cables: Arlab

a0

FEATURES LIKE THESE
WIN TOP RATING

by Statton and Fletwork Engincers!

Flot out 10 15 kel Extremely high ovtpul! Impedance selectar! Dual-
type shock-mount! Remorkobly rugged! Individvally calibrajed!

Developed in cooperation with scation and petwork
engineers, the new 650" and "645’ meet exacting re-
quirements of modern high fidelity FM and AM broad-
cast service. Proved in studio and remote use. Polar
pactern is non-directional at low frequencies, becoming
directional ag high (requencies. Recessed switch gives
instant selection of 50 or 250 ohms impedance. Exclu-
sive Acoustalloy diaphragm withstands toughest use.
Many other important features assure the ultimate in
broadcast quality. Satin chromium finish. Fully guaranreed.
Model 650. Output level —46 db. List........ $150.00
Modal 645. Output level —50 db. List . ....... $100.00

Broadcast Engineers: Put the 650" or "645"" 10 the test in your station.
Know the thrill of using the newest and finest, Write for full details.

NO FINER CHOICE THAN

www americanradiohistorv com

High Fidelity Dynamic
&V ST

Microphones

{Ovtput ~50 db)

;
|
|

TELE-TIPS

il

UHF HEADACHES — Television
experiments on the 510-mc channels
now proceeding in Washington area
have revealed that considerable more
power is needed on the UHF chan-
nels for comparable locations and dis-
tances compared with present stand-
ard VHF channels. Noise from con-
verter circuits also generates con-
siderable “snow”. UHF TV broad-
casting in cities with high buildings
seems bound to involve many sharp
shadow difficulties.

WHY ONLY RADIO TOWERS?—
Smokestacks, watertowers, or build-
ings to any height can be erected,
and no requirement is imposed for red
warning lights. But let a radio or tele-
vision tower be run up even a couple
of hundred feet in height, and at once
sirict CAB regulatlions are enforced
for al-night marker lamps. By a
roundabout play of authority, the
FCC makes such lighting imperative
before granting construction or
operating permit, although sueh re-
quirement is clearly outside the FCC’s
legal authority so far as radio is con-
cerned.

TV DOMINATES ELX—Dr, W. R.
G. Baker, vice-president GE Co., told
IRE members at Rochester, N. Y. last
month, that television has surged to
dominance of the electronics industry.
“TV  Now Dominates Electronics
Field” read headline covering Dr.
Baker's statement that television is
now moving into the mass markets.

DETROIT TV NOVELTIES—First
radio station to duplicate AM and
FM programs on TV audio is WIBK|
Detroit. This newest television ex-
periment, begun during November,
enables WJBK-TV to present the
feature attractions of WIBK-AM &

| FM simultanecously with its daily test

pattern. During the inilial weeks of
test pattern, WIBK-TV also deviated
(rom routine procedure by televising
all transmitier equipment.

RADAR, SAND-BAR DETEC-
TIVE, now helps clear sand bars from
the paths of vessels on Lake Erie.
The areas are usuvally marked in ad-
vance somewhere in the middle of the
Lake by 50-gallon-drum buoy. For
the radar application, a rod extending
five feet into the air with a crossed
sereen on its top has been attached to
buoys. This sereen is picked up on
the radar installed aboard the dredge.
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Up to the Minute Data
on Vitreous Enamel

Resistors

\/ THAT types of vitreous enamel resistors can you get
(rom Mallory? What do they offer in quality and con-
siruction? What are their sizes and watlage ratings?

This newly published booklet tells you everything you want to
know—tells it with charts, pictures, diagrams and specifica-
tions. [tshows that theline is more complete than ever before,
including standard fixed tab, adjustable and ferrule types.

Mallory Resistors Ovens are the most

Most of the resistors listed are available through conven-  modern in this country, Here, where facili-
- ) 7 . ey n . & 3 P - ties are available for large scale production,
)ently Il’_li ate (l l\([all()] § dl.\“l}illlﬂl By W 110 can In(‘el }OUI enamel Is ll‘ll}‘)[il‘(l m eren thickness fo

requirements promptly. Special orders are handled by our  inwre maximum protection 10 winding
clements und Lo guarantee uniforme heat

plant in Indianapolis, where engineering assistance 18 SR
= = disiribution.

available. too. Write direct lor a copy of the booklet—
ask for Form No. VER-1116.

MATEORY cecrcrons

(FIXED AND VARIABLE)

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

TELE- TECH + December. 1948 13
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FEDERAL Equipment is used
throughout one of the Largest
FM Mobile Radio Networks

in the United States

BALTlMORE — pioneer in police radio since.1932 —has re-
placed its AM system with new Federal FM Mobile Radio-
telephone Equipment throughout. Change-over was expertly
accomplished without interruption in 24-hour service. And
now Baltimore has the advantage of clear, constant and
static-free coverage everywhere in the city!

This new network gives split-second police and fire de-
partmént protection to more than a million people —and
covers them lLike an umbrella. On land .and water, 300
square miles of the great seaport of Baltimore are patrolled
by 215 mobife radio units. And this network of security
swings into action instantly — just dial “O” and ask for
“Police Radio” from any telephone.

Communications crossroads for not only the city but the
nation are the Radio Rooms in the Police Building in cen-
tral Baltimore. Switchboards give access to all local tele-
phones. Teletype machines give direct links to 12 states

14

...indirect links to all others. Two Federai 250-watt
Transmitters — to insure uninterrupted Aow of intelli-
gence — are capable of handling MILLIONS of calls a year.

Equipped with Federal Transmitter-Receiver Mobite
Units are scout, post-patrol, accident-investigating, vice-
squad, detective, inspector and commissioners’ cars; im-
pounding trucks, patrol boats and district offices . , . plus
fire department units including 10 ambulances and $
fire boats.

Federsal is proud of this model municipal system that
is demonstrating the advantages of its Mobile Radio
Equipment . ., equally proud of systems engineered for
taxi companies, bus
lines, pipe lines, utilities,
lumber camps and other
private accounts, For in-
formation, write to De-
parstment I-866.

an IT&T Associate

KEEPING FEOERAL YEARS ANEAD...iy ITATY s world-wide
research and engineering arganizotion, of which the Federal
Yeloecommuaication Loborotories, Nutley, N. J., i1 o unit.

)

TELE-TECH -
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gm_und. ﬂlo low ungln udlntlnu pﬁﬁe
' vides maximum signal strength throy
| service area and assisis in o\(-fcoming ‘high
| noise level of central Bal.imore.

l'o_ commlssldnar I-Iqmiltéu R,

Some of the various types of Public Safety vehicies
equipped wuth FEDERAI. Moblle Radlo Units

e A S i T R T g

Firs Boals ~ Accident Investigating Cars Municipal Ambulances

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

In Canada: Federal Eleckric Manufacturing Company, Lid., Montreal, P. Q.
Export Distribulors:  Internatiancl Siandard Electric Corp. 67 Broad $t., N. Y.

TELE-TECH * December, 1948 . 15
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\ PI.ACE THE MIKE WHERE

\vou WANT |t...ﬂn5[anf/ [ &

\
N

prd
—_

-— _—
e — e ———

Having a microphone with the
proper pick-up pattern is one thing,
but putting that mike in the righs
place, at the right time, is a problem
that plagues you daily. Especially
do you eancounter it in table pick-
ups,in dramatic and orchestral pres-
entations, in any group broadcast
where the mike must be shuated
from one person to another.

Itis herethat you need the flexibility
and long reach of a Dazor Floating
Arm. For the mike, when atiached
to this fixwure, may be rajsed, low-
ered, pushed, pulled, tilted or ro-
tated in a circle with a touch of
your fingers. It is held fArmly and
automatically in the position
cbosen, and at the exact angle
placed, by a patented self-balanciag
mechanism. No locking necessary.

In radio broadcasting and swdio
cecording the Dazor-floated micro-
phone reduces set-up time, permics
a wider working radius and easier,
more complete control of back-
ground disturbaaces. It also makes
possible livelier and more spon-
faneous programs . . . a st in
nightclubs,theaters and dance halls.
Recommended for zirport and rail-
coad control towers, police radio
networks —wherever microphone
fexibility, convenience and added
working comfort are sought.

Phone Your Dazor Distributor for
full details. For his name, if un-
kaown to you, write Dazor Manu-
facturing Corp., 4481-87 Duncan
Ave., St. Louis 10, Mo. In Canada
address inguiries to Amalgamated
Electric Corporation Limited,
Toronto 6, Ontario.

DpzoRr FLOATING AR,
FOR MICROPHONES

18
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MOVES FREELY (NTO ANY POSIIION
AND STAYS PUT—WIJITHOUT {OCKING

[—- CHOICE OF 2 BASES —

UMNIVERSAL

With this comblaation base
the Dazor moy be clamped
or screwed to any surface
—horizoniol, sloping or
vertical.

PEDESTAL

This bose, u portable
floor-type Bxivre, it equip-
ped with rubber pads to
absorb shock.

TELE-TECH +« December, 1348
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Greyhound Bus improves service, saves wileage,
reduces delays with Molorofa sets . . . .

and Sylvania Lock-In Tul)esm. T

-

BY MAINTAINING 2-WAY RADI®) COMMUNICATION be-
tween dispatchers and buses on the road in the Chicago
area, Greyhound has effected substantial operating econo-
mies — and at the same time has improved quality of its
service to riders! Schedules are quickly readjusted, extra
sections added, runs combined — as the dispatcher works
with the up-to-the-minute reports coming in from drivers.

The 2-way cornmunicaticn is maintained by FM equip-
ment built by Motorola, Inc, Chicago— using Sylvania
Lock-In Tubes in the mobile units. These famous tubes stay put in their
sockets, no matter how rough the road. They have no soldered joints, few
welded ones. Short, direct connections reduce losses. Getter is located on top;
separation of getter material from leads cuts down leakage.

This electrical and mechanical superiority makes the Lock-In the ideal
choice for equipment on the road, in the air, on the rails. . . for marine radar,
FM, television. See Sylvania Distributors, or write Radio Tube Division,
Emporium, Pa.

A SR G vNISELECTRIC

drivers 1o odjust schedules 10 ¢chang-
ing load conditions. MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES;
FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; E(ECTRIC LIGHT BULBS

Driver can quickly report overloading
or underloading, traffic conditions,
weather hazards.

TELE-TECH * December. 1948 17
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TRANSMITTINW
CONDENSERS

SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY

We have literally hundreds of thousands of these tap quality standard type
STYLE A" transmitting mica condensers in stock for Immediate delivery at a fraction of
their origlnol cost. Every condenser Is brand new and carries the name of a
fine nationally known manufacturer.

Desplte the unusually low prices, these mlca condensers, like all Wells Com-
ponents, are fully guaranteed. Be sure to order sufficient quantities for your

requirements.

Cap Wekg. Price | Cap Wrky. Price Cap Wekg. Price Cs Wrkg. Price
Mid Valt. Each Mid Vult. Each mtd Velt. Eacn M'ﬁ vmf_ Each

STAN" 0 2500 1.60 005 1250 A5 ! 0 ;
STYLEAA" CONDENSERS ol 5000 1.95 008 600 35 012 20 %
0t 1000 $3.50 0125 6000 2.00 10051 2500 5 0015 1200 a5
02 3000 150 02 3000 1.70 10051 1200 45 0018 1200 35
002 35000 15.00 025 2500 160 0056 2500 65 002 2500 40
047 2500 1.75 .gg (55 ; ggg gg 002 1200 35

STYLE "A" CONDEN JLUb 8 .002 600 J:
S At e SIVLE e 006 1200 45 0022 2300 b3
v : 000005 0068 1200 .55 0022 1200 30
STYLE "AA" i 00095 .007 500 .35 .0022 600 25
STYLE “B" CONDENSERS 5001 008 1200 45 0024 1200 2%
0000425 $000 $0.80 .0001 660 50 0028 2500 40
.00005 3000 75 000! ol 2500 60 0025 1200 30
00007 1140 70 00015 ot 1250 A3 0027 1200 30
00003 3000 75 00015 0l 600 40 003 1200 30
00004 3000 75 000175 01% 1250 55 003 2000 10
00003 3000 25 000175 013 6 -35 00375 1000 40
000091 3000 .80 0002 0175 1200 55 0039 1200 0
000107 3500 85 0602 02 2500 .65 004 7500 45
0001 3000 85 0002 02 1250 A5 004 1200 35
00015 6000 L5 00022 2 00 33 004 600 25
00015 5000 1.05 00022 025 1250 55 0044 600 25
0001 5000 85 00024 3 120 50 004 1200 35
000175 3000 1.05 00025 04 1200 55 0045 €00 30
2 1430 AC 100 00025 04 1000 45 ‘0087 2 s
0002 5000 1.0§ 0003 04 600 35 0047 1200 30
00022 5000 1.05 00039 047 1200 50 005 2 10
00025 5000 1.10 0004 047 600 40 005 1250 30
0003 3000 a5 0004 056 1000 95 005 800 25
.00036 5000 110 -0005 06 1000 .50 .0051 1200 35
STYLE "B" 0004 3000 55 00051 073 500 40 0051 800 20
.0004 5000 1.10 00056 03 1000 55 .0056 1200 35
.0004 3000 1.00 ,0DO57S 03 600 45 0056 600 30
.0005 3000 1.00 0005 1 1004 60 006 1200 35
o055 00 L1 | ooon ' e 06 1300 2
0005 0 15 0008 - 006 3
00056 3000 1_(%-0 0008 STYLE "D CONDENSERS 007 §00 30
00056 5000 115 00085 00004 600 §0.20 .008 1200 35
000625 3000 108 001 0001 1250 25 008 30
0007 3000 1.05 501 0001 500 20 -009 600 30
00073 5000 IRE) 00l 00015 1200 25 01 1230 40
0008 5000 115 0041 00015 606 2 o1 600 30
0008 3000 1.00 0012 000175 1000 30 0 2500 50
00095 5000 115 00125 0002 1200 25 015 1250 40
(01 4500 1.25 0015 0002 £00 20 015 600 30
00 3000 115 0018 00025 2500 35 01 600 35
STYLE “'C" 001 5000 1,30 002 40025 1200 25 L0175 600 40
00125 2060 110 062 00025 600 20 02 2600 50
Q011 5000 135 0022 0004 2500 35 02 1200 35
0015 3000 1.10 0022 0604 1200 25 02 600 25
0015 5000 1.40 0024 0005 2500 35 022 1200 3
0018 2000 110 0025 0005 1200 30 0725 1200 3
002 3000 1.10 0027 0005 600 20 025 600 25
002 5000 1.40 00275 00051 2504 35 n 1200 35
002 6000 175 .003 00052 2000 35 01 1200 35
0024 3000 115 L0035 00055 2500 4D D4 1000 35
0024 5000 1.50 00375 00056 1200 .35 04 500 30
003 3000 1.60 00375 0006 2500 35 0¢7 1200 40
003 5000 170 0039 0006 1200 25 047 €00 30
004 000 1.50 003 0006 &0 20 0% 1000 35
005 2500 1.20 004 00065 600 .25 06 1000 10
005 5000 1.70 0043 0007 BUO 25 073 500 30
0056 2000 1.30 0045 0008 1000 .35 09 1000 45
006 3500 1.45 0047 00085 1200 35 03 600 35
0068 3000 140 | .00 001 2500 40 1 1000 50
008 3000 1.45 005 001 1250 35 1 600 5

This Is only a partial listing. Write or wire for information on types not shown and for recelving sot micas
-ana sliver micas.

We advise distributors to order Immediately from Manvufacturers and Distributars: Write for
this od. Our standard jobber orrangement appfiles. our c¢omplere Mica Condenser Listing
No. I03A,

SALES, INC. 320 N. LA SALLE ST., DEPT. T, CHICAGO 10, ILL.
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The Pictures Arrive in

oFECT SHAP d

Over ATV Lead-In Lines

Lrap-IN LINES play an lmportant part in televi-
sion and I'M reception. To be sure of the best per-
formance of your zet, specify ATV lines for your
set.

The effects of attenuation and impedance mis-
match on I'M and Television reception are mini-
mized by Anaconda Type ATV lead-in lines.

The satin-smooth polyvethvlene insulation of
Type ATV line sheds water readily, thus avoiding
subsequent impedance discontinuities. This mate-
rial also has exceptionally high resistance to cor-
rosion. Count on Anaconda to solve vour high-
frequency transmission problems—with anvthing
from a new-type lead-in line to the latest develop-

opment in coaxial cables. -

ram

A Type ATV Lead-In for Every Need

Anaconda offers a complete ze-
leetion of Type ATV leadan
lines for 75, 125. 150 and 300
ohms impedance unshielded
and shielded lines of high im-.
pedance. For gu electrical and
physical characteristics hul-
leting write to Anaconda
Wire and Cable Company. /
23 Broadway, New York |,
N. Y.

‘Rey.. U. 8. Pal. Of,

2 Aacoice Whee and Coeble C3

25 Broadway, New York 4,N.Y.

TELE-TECH * December, 1348
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b 8 8 0 & 8 0 9 & @ 0 8

NOW AVAILABLE FOR YOUR COMMERCIAL APPLICATIONS

3
-

Developed by General Eleceric and proven by the thousaads in the
war, these compact units are gow available for aoy commercial
use. They fiod application ia radar and industrial equipment
where the normal capacitor discharge sbape is not suitable and
where an impulse having a definite energy content and duration
is required. The network consists of one or more equal capacitor
sections and the same number of inductance coil sections. Both
capacitors and coils are hermetically sealed in the same metal
container. Networks ace treated with top quality miaeral oil to
provide stability of capacitance characteristics over 2 wide range
of ambient temperatures. Sizes from which you can make your
selection range from a 0.5-kw output rating to 4500-kw. Write
for bulletin GEA-4996.

DESIGNED
FOR BETTER
READABILITY

General Elecicic’s new tisnie of 3 4.inch
thin panel instruments will save space
and add (o the appearance of your
panels. They're dust-proof, moisture
resistant, and vibrations normally en-
countered in  aircraft and moving
vehicles have no adverse effects. Espe-
cially designed for better readability, the
scale divisions stand out by themselves.
Lance-type pointers and new-style num-
bers mean faster reading. Available in
square gnd round shapes, depth behind
the panel is only 0.99 inches. Construes
tion is of the internal-pivoc type, with
alnico magnets for high rorque, good
dampipg, and quick response. Check
bulletin GEA-5102.

www americanradiohistorv com
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SIMPLIFY CONTROL WIRING
WITH THESE TERMINAL BOARDS

Easy-action hinged covers prortect
control wiring, help give your product
a neat appearance. Hook-ups are easy
with the hard-gripping connectors.
Simiply strip the wice end, screw down
the conneccor on the bare wire. Blocks
ace durable, too, constcucted of strong
Textolite with reinforced barriers be-
tween poles to insure against breakage.
Macking strips are reversible—whire on
one side; black on the other. These
terminal boards are available wijth 4 to
12 poles, 2 inches wide, 11{ inches
high. Seaq for bulletin GEA-1497C,

HOLDS
OUTPUT VOLTAGE
CONSTANT

This latest addition to G.E.'s line of
automatic voliage stabilizers comes in
15-, 25-, and 50.va ratings. Output is
115 volts, 60 cycles. The small size of
the unit makes it parcicularly applicable

December. 1948

TELE-TECH -

1o shallow-depth instaliations in many
types of equipnient. You may have a job
for this unit which will give you auto-
matically stabilized outpur volrage at a
low cost. There are ano moving parts, no
adjustments t0 make; long service is
assured. Check bullecin GEA-36348 for
more information about this and other
G-E voleage stabilizers,

LOOKING FOR
LIGHTWEIGHT SWITCHES?

Switchettes* are designed for applica-
tions which require a manually opecated
electric switch in a limited space.
Though small, these swicchetes are
lightning (ast in action and are buil¢ to
withstand severe service. A wide variety
of forms and terminal arrangements
makes them particularly useful where
special circuit acrangements are neces-
sary. Switchette shown above has one
normally open and one normally closed

. TIMELY HIGHLIGHTS

e« 4 &6 & 30 & 9

e )
% i) 5

| &

® ® 00 6 0 000

circuit, fransferable when button is

depressed. Check bulletin GEA-4888.

*Switchette is Geoeral Elearic’s rade name for
these small snap switches.

FOR YOUR COOLING FANS

Here's a fractional-horsepower fan
motor suitable for many uses because
of its compact design, low servicing
requirements, and extreme quietness.
Long, dependable operation is assured
by sturdy, totally enclosed construction,
These Type KSP unit-bearing motors
are of shaded pole type design with low
stacting torque characceristics especially
applicable 10 fans. A continuous oil
circulation system furnishes good lubri-
cation. You can wvse simple, hubless,
low-cost blades with the special mount-
ing arrangement. Write for bulletia

GEC-219.

A 4

/
, [DGEA-4996 Capacitor Pulse-
forming Networks

l O GEA-5102 Panet Instruments
[JGEA-1497C Terminal Boards

] company.__

ADDRESS. .. ... .. e

CITY . eeeraemmemsmrerryrereerrrrr v e O VAT E

www americanradiohistorv com

Please send me the following bulletins:

General Electric Company, Saction A 642-19 l
Apparalys Departmant, Schenectady, N. Y.

/

{JGEA-3634B Aulomatic Vallage I
Stabllizers I
CJGEA-4888 Switzhaties I

CJGEC-219 Unit-bearing Fan Matar

21
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Rr KDKA —"“America’s Pioneer
Station'””— Blaw-Knox—America's
pioneer builder of radioc towers
recently furnished this 500 ft. H-40
heavy duty tower. ]

The location of the tower on a rise
overlooking Pitt Stadium and ad-
jacent to buildings of the University

of Pittsburgh made it imperative
that station engineers select a struc- i
ture of sufficient built-in strength to
provide a high factor of safeily in
this congested area.

The Blaw-Knox heavy duty H-40
tower, supporting an FM and tele-
vision antenna is not only adequate
to meet these provisions but is also
rugged enough lo take care of any
reasonable changes in eguipment
which might arise in the future.

BLAW-KNOX DIVISION
of Blaw-Knox Company

2017 Farmers Bank Building
Pittaburgh 22, Pa.

7 ammon D‘MIZﬂM @

GraybaR

OJHCIS IN 100 PRINOIPAL CITIES

22 TELE.TECH <« December, 1348
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MANUFACTURERS

Our silver mica department is
now producing silvered mica ilms
for all clectronic applicalions.
Send us your specifications.

THE ELECTRO MOTIVE MFG. CO,, Inc.

WILLIMANTIC, CONNECTICUT

A gent 1 nd
G E ].
MOLDED MICA

CAPACITO

TELE-TECH ¢ December, 1948

CAPAC|T°RS, like the nail that lost a

nation, are small . . . but their importance
cannot be overemphaslzed For dependable
components that never 'let o product down
— specify El-Menco.

Send for samples and complete specifications.
Foreign Radio and Electronic Manufacturers
communicatce direet with our Export Depart-
ment at Willimantic, Conn., for informuation.

EUMICA TRIMMER
RS

23
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F. S. Powell, of WIP, at the RD100
Program Dispatching unit {center
panel) presels program connec-
tions to Western Electric 10 kw FM
transmitter in background and to
the Skw AMtransmitter and Mulual
Network.

The Western Electric RD100
simplifies program switching for WIP

At WIP, Philadelphia, the Western
Electric RD100 Program Dispartching
System has provided an ideal solution
to the ever-present problem of pro-
gram switching.

By simply pushing one button, the
operator simultancously switches pre-
set program connections between the
seven studio program sources and the
three ourput trunks to the AM rrans-
micter, FM tcansmitier and Mucual Net-
work. Circuit connections are preset

GraybaR

grecgy 14 100 PRINCIPAL CUTits

ac leisuce in advance of starion breaks.

Equipment is complete in WIP's
unic for three additional inputs and
three addicional outputs whenever
needed —a toral of ten inpur and six
output channels, which can be con-
nected in any combination.

For further information on the
RD100 Program Dispatching System,
call your Graybar Broadcast Represen-
tative or write to Graybar Electric Co.,
420 Lexingron Ave.,,NewYork 17, N.Y.

Western Elecfric

- QUALITY COUNTS-

DISTRIBUTORS: 1~ 111k U.s. A, —Graybar Electric Company. IN CANADA AND NEWFOUNDLAND —Northern Electsic Company, Led.

24
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O. H. CALOWELYL, Editorial Director # M. CLEMENTS, Publisher % 480 Lexington Ave.,, New York (17) N. Y,

PSYCHO-ACOUSTYICS—It takes more than extended
frequency range to give high-quality reproduction,
points out C. J. LeBel, consultant and vice-president
Audio Devices, Inc., in discussing the physiological and
psychological aspects of high-fidelity hearing. For
fatigue, he emphasizes, is an important and often-over-
looked elementi in listener response,—that is, fatigue of
the brain, not of the cochlea in the ear. Commercial
effects of reduced fatigue designs have been demon-
strated for several years in various sound-recording and
sound~reproducing fields. In studying the objectives and
limits of quality improvement, Mr. LeBel concludes that
the point of diminishing returns is quickly reached.
About 509 of the listeners, he declares, prefer a band-
width of 8000 cycles or more, if a source sufficiently free
from distortion is available.

CIVIL DEFENSE “MOBILE & TV”—Mobile and port-
able radiotelephone equipment and television receivers
loom as a fertile field of equipping the Civil Defense cen-
ters and key points under the national program of that
“missing link” in the country’s defense plan which was
issued in mid-November by Secretary of Defense For-
restal and Director of Civil Defense Planning Russell
J. Hopley. In the other fields of communications, tele-
phone, telegraph, standard broadcasting, amateur sta-
tions etc., Mr. Hopley and his staff visualized that in
the planning for a pre-emergency civil defense the
present equipment and facilities would be sufficient.

But Television has a major role of educating the
public and conveying pertinent information in training
of Civil Defense officials and siaff aides so that Civil
Defense centers and key points undoubtedly will have

to be equipped with video receivers.

Mobile radio telephone equipment, together with
portable units and “walkie-talkies”, are all-important
in the program to be utilized for emergency reports,
search and rescue and directing of civil defense per-
sonnel. The National Military Establishment report on
the Civil Defense Plan indicated definitely that a Jarge
amount of this apparatus would be necessary. In addi-
tion, the plan calls for a large expansion of fire depart-
ments’ and police departments’ radio systems and mobile
units,

A TELEVISION LOOK AHEAD—In the opinion of
FCC Chairman Wayne Coy there will be 1000 television
slations in operation, seven or eight years from now;
also that 400 TV outlets will be on the air by the end
of 1950,

Chairman Coy, apparently predicating his forecast on
the development of upper-band television, suggests that
when the higher (500 mc) TV channels are utilized,
“adaptors” at reasonable prices will be available which
will enable present sets to tune to the new stations. Mr.
Coy revealed that he is using an adaplor now to tune
in the NBC high-band experimental station in Wash-
ington, D. C.

Cautioning that the television channel problem wil)
not be an easy one to solve, Mr. Coy nevertheless pointed
out that the best indication of the future to be traveled
by TV is “the avidily” with which the public is now
buying receivers. "By the end of this year, more than
1,000,000 American homes, clubs and public places will
have television sets,”” he commented, adding that by
1955 there may be 17 million television receivers in use.

Coming Next Month, January, 1949 —

STATISTICS OF RADIO AND TELEVISION PRODUCTION

For many years the radio magazines published by Caldwell-Clements, Inc., have compiled and
published the accepted basic radio-manufacture and radio-use figures of the radio-electronic in-
dustry. Collected and tssued immediately at the close of the periods covered, these estimates have
afforded prompt radio-industry yardsticks which time and again have been fully confirmed months
afterwards when carefuily-checked U. S. Census and organization figures become available.

TELE-TECH for January will continue these industry stotistics of radie-TV production ond use,

tor 1948 and for the opening of the new year.

fELE-TECH ¢ December. 1948
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Profit-Sharing Pay Plan for Engineers

"K' system used by General Radio Co. determines engineer's salary and gives pro-

fessional employees a share in profits; dividends and bonus supplement “"K" pay

By FRANK L, TUCKER, Treasurer, General Radio Co., Cambridge, Mass.

LEXIBLE 1nethods of compen-

sation (particularly to engi-
neers) are attracting more attention
these days as a step towards the so-
lution of some of the problems
forced on business by fuctuating
economic conditions. As in any new
or rapidly developing field, there is
a great variety of plans and ideas
and considerable lack of standardi-
zation. These plans range from
well-known incentive plans, such as
sales commissions and factory piece
rates 1o many forms of honus plans,
profit~sharing trusts and combina-
tions of deferred income and retive-
ment income plans.

Experience has been both favor-
able and unfavorable, and it is safe
to say that in many cases too much
has been expected of a particular
plan or that a plan that worked very
well under certain conditions was
found to have serious disadvantages
under changed conditions. An ideal
plan would reward individuals in
accordance with their individual ac~
complishments. It would attract and
hold the type of employee the com-
pany required, and it would har-
monize with and advance the
objectives of the employer, particu-
Jarly those having to do with profit
and control of expenses. Even to ap-
proximate these advantages a flex-
ible method of compensation would
have to be worked out to fit a spe-
cific condition having due regard for
the type of employee to be affected.
the relationship between employee
and fop management, the normal
range of fluctuation in the com-
pany’s business and profits, and
other such factors.

At General Radio we have devel-
oped over a period of vears a num-
ber of different plans, and as might
be expected in a company where
a high percentage of its manage-
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Value of "K" vs.
Monthly Volume of Business
{Expressed as % of Quotal

uKr.- % Of Qltota
.30 22.50-26.25
55 26.25-30.00
L0 30.00-33.75
.65 33.75-37.50
70 37.50-41.25
.75 41.25-45.00
30 45.00-48.75
.85 48.75-52.50
A0 52.50-56.25
95 56.25-60.00
1.00 60.00-67.50
1.05 67.50-75.00
1.10 75.00-81.25
1.15 81.25-87.50
1.20 87.50-93.75
1.25 93.75-100.00
1.30 100.00-106.25
135 106.25-112.50
1.40 112.50-118,75
1.45 118.75-125.00
150 125.00

ment personnal are engineers, we
have experimenied to a certain
extent. Our monthly salaried group

trative and professiomal personnel,
most of whom are either engineers
o1 have had engineering training.
One of the basic policy objectives of
the company is to maintain stable
employment even if it means the
loss of some business during the
peaks and the loss of profits or even
capital durjng depressions.

The various incentive features of
the method of compensation that ap-
plies to engineers and olhers on
monthly salary are designed to make
this group continually conscious of
the fact that they largely determine
the overall success of the company.
[t is well established that stable
cmployment is important to our
success, and just as the shop em-
plovees in effect share the work
during bad times, the monthly sal-
aried group shares the pay. Con-
versely, in good times the shop has
the advantage of overtime, larger
piece rate earnings, and a larger
semi-annual bonus; and the month-
ly salaried group participates in
several ways on the up-side of the
flexible method of compensation.

Monthly salary compensation at
General Radio falls into the follow -
ing categories:

18 composed of executive, adminis- (1) Monthly pay check that
Table I. History of "K"
1940 1.167 1948

1933 864 1941 1.35 January 1.30
1934 1.005 1942 1.475 February 1.30
1935 1.033 1943 1.50 March 1.20
1936 1.08 1944 1.50 April 1.20
1937 1.06 1945 1.425 May 1.25
1938 99 1946 1.1875 June 1.20
1939 1.07 1947 1.27 July 1.35

TELE. TECH * Decomber. 1548
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varies from month te month under
the “K" system.

(2) Semi-annual bonus.

(3) Annual stock purchase bonus.

(4) Profit-sharing trust.

For the purposes of this article.
we are primarily interested in the
“K” systemy of pay for engineers
which the company has used suc-
cessfully for 15 years. Under the
“K" plan, an engineer participates
in the success of the company. He
receives a base rate of pay com-
parable to similar positions with
other companies. His actual month-
ly pay is this base rate multiplied by
the value of “K" which is the same
for all in any one month but which
varies from month to month de-
pending on the volume of business.

Factors Determining “K”

Thus if “K” is 1.25. a $500-a-
month engineer would receive $625.
Since “K" can be less than one as
well as more than one, the same
$500-a-month engineer would re-
ceive $425 if “K” were .80. T'\ble 1
indicates the yearly average for “K"
over the past 15 years. Note thai it
was below one in 1933 and 1938.

YK iz determined from three
factors: new ovrders received, shin-
ments, and factory production. The
value of “K" is taken from a scale
that ranges at the present time from
.50 to 1.50 in bracket steps of .05.
See “K” scale chart. The scale is re-
viewed at least once a vear and is
related. but not by a rigid formula.
to our break-even chart and to the
hours of work available to shop em-
ployees.

The *K” scale is based on an
analysis of our over-all operating
figures and the manner in which
they vary with changes in volume.
As a practical matter. it is more or
less mecessary to freeze all factors
except volume and “K'. This means
that we make certain assumptions
regarding material costs, efficiency.
number of emnloyees, hours of work
per week and further assume that
these assumptions will remain cor-
reet so long as any wartienlar “K"
scale is used. An ideal “K' scale
probably would be continuously
variable or perhaps operate like a
complicated electronic fire control
device. but not having such a com-
plicated comoutiing device to solve
our problem for us. we review and
revise the scale periodically.

The 1009 of guota wnoint on the
scale is set by the Manarement
Committee and revised as often as
necessary. Perhaps it should not be
called the mormal volume of busi-
ness but what the manacgement con-
siders to be the opiimum volume of

TELE- TECR + December. 1948
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VALUE of K
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MONTHLY VOLUME of BUSINESS ( Expressed as % of Quora)

“K” secale showing relalion of K" value lo monlbly volume of business.

Note that “K”

is sel al 1.0 for a business volume of 67.5. Any volume above 67.5 quiomalically in-

creases value of

business under existing conditions,
laking into consideration the num-
ber of employees, the size of the
backlog, the rate at which orders
are coming in, ete. It is not, strictly
speaking. our ultimate capacity bnt
it Is what we assume our production
capacity to be for the number of
man hours available under the cir-
cumstances. In actual operation we
do not use percent of quota but the
actual dollar figures.

Thus, for example, if we let 1005
of quota theoretically eqgual $100,-
¢00.00, suppose that in the month of
July production dropped to $50,-
000.00 because of vacations, ship-
nents dropped to $75,000.00 for the
same reason and orders amounted
to $140,000.00. The average of these
three figures equals $88,333.00 or
88.33%. Referring to the “K” scale
this gives a “K" of 1.20. This July
volume would determine “‘K” for
August.

Immediately after the first of each
month the Chairman of the Man-
agement Commitiee issues a “K’
letter to all those on the “K" sys-
tem. This letler gives the statistical
figures on which “K" was based and
the rvesulting “K" that will affect
the size of the pay check to be re-
ceived at the end of that month. The
I letter is also used to call atten-
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“K above 1.0 and implemeniz bonus.

See “Value of K" i1able opposile

tion to any significant factors or de-
velopments that would be of interest
to the monthly salary group, partic-
ularly when it is felt that a better
understanding of the underlying
facts by that group would lead in
an improvement in the situation.
Thig “K” letter is a rather important
part of the K system since it is
the medium through which the
monthly salary group is continually
reminded of the extent lo which
they and their eflorts have an influ-
ence on "K” and thercfore pay.

“K”

In order to determine the business
volume for K" of 1.0 we developed
a set of curves showing the varia-
tion of various costs with volume,
using monthly salaries at base rates
and omitting all bonus and profit-
sharing trust estimates. This showed
in graphic form the break-even
point. and the profit or loss at vari-
ous volumes before “K” adjust-
ments, bonus, profit-sharing trust
or taxes. It is a matter of judgment
whether “K" should be 1.0 at the
break-even point or at some other
point. It is also a matter of judg-
ment as to how much of the avail-
able profit margin should be allo-
cated to the monthly salary group

(Please turn fo next page)

Determining Volume for
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PROFIT-SHARING PAY PLAN

NEW ORDERS
Ml L‘_/;/—.

Factors which determine "K' are: mew or-
ders received; faciory production estimated
at bllled prices; emd shipments from plant

in the form of extra “K,” or con-
versely, to what extent the stock-
holders’ losses when operating be-
low the break-even point should be
reduced by reductions in “K.”

Share the Work Policy

In our own case, in addition to
the consideration we give to such
accounting and statistical estimates,
we pay considerable attention to
the probable hours of work avail-
able to the shop at each volume
level. We do not have a hire-and-
fire policy and it is generally under-
stood that when business falls off
we reduce hours of work for those
on the shop payroll and reduce the
pay of those on the monthly payroll
instead of laying off personnel for
either group. We believe it would
be injurious to morale if the shop
went on short time and monthly
salaries stayed above base rates
even though the engineers might
actually be working overtime dur-
ing that period in their efforts to
develop new instruments to reverse
our downward trend. For this rea-
son there is a relationship between
“K” and hours of work. It is not
rigidly fixed since there are logical
reasons for conditions affecting one
group to be considerably out of
phase with those affecting the other.

The hours of work available to
the shop are based on production
schedules that are set months in
advance and are not changed until
it is obvious that a change is neces-
sary, which is rather infrequent.
“K” on the other hand might change
each month. Another point of differ-
ence is that theoretically there is a
much more definite physical limita-
tion to the amount of production a

2e

PRODUCTION

(Continued)

Z

SHIPMENTS
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shop worker can turn out than there
is to the value of an engineer’s cre-
ative efforts. Here again the element
of judgment is necessary in deter-
mining the extent the “K” scale is
keyed to hours of work in the shop.

At the present time all of ithose
on monthly salary participate in the
“K” plan and it is automatically
applied to all engineering personnel
who are paid on monthly salary.
Usually young engineers are rated
by the hour and paid weeckly. After
they have demonstrated that they
have the proper qualifications, usu-
ally after a period of several years,
they are shifted to the monthly pay-
roll. We consider all those on
monthly salary as executive, admin-
istrative and professional em-
ployees, exempt from wage-hour
overtime provisions. We treat all
those not on monthly salary as sub-
ject to those provisions. At the time
a person is eligible for transfer to
monthly salary the system is ex-
plained. It is pointed out that he no
longer is paid for overtime but
shares in the overall risks and bene-
fits of the monthly salary pay sys-
tem and he is given the opportunity
to stay on the weekly payroll. No
one has declined the honor even
though in certain cases there is a
temporary loss of income for the
reason that the individual may be
working -an unusual amount of
overtime.

“K” Fluctuates With Business

Under the “K" system the indi-
vidual’s pay is increased when busi-
ness is good and vice versa. So long
as the scale is kept on a sound basis
the company gets the advantage of
having all members of the manage-
ment and professional groups keen-

www americanradiohistorv com

ly intlerested in the business facts of
life, If some department or some
group seems to be falling below par,
thereby depressing “K”, a wvery
prompt reaction takes place in the
direction of correcting the difficulty.
Even though it may be difficult to
see how certain individuals could
through their own efforts change
the picture, the interest they show
and the very effective personal pres-
sure they can apply somehow or
other has the desired result.

Concerning the other three of our
four methods of compensating em-
ployees referred to above, we have
this to say: The total amount dis-
lributed as semi-annual bonus is de-
termined by the Directors and is
based on over-all company efficien-
cy and the immediate outlook. The
amount each individual receives is
based on a method of rating by the
Personnel Committee designed to
provide the bonus in accordance
with each individual’s contribution
during a six-month period.

Supplemenlary Bonuses

The annual stock purchase bonus
is part of the company’s long range
ownership plan under which an ef-
fort is made to keep the distribution
of controlling stock ownership ap-
proximately in accordance with the
individual’s active managerial and
professional standing in the com-
pany. This bonus is paid in cash and
carries with it the right to purchase
a certain number of shares of stock.
Although there have been excep-
tions, usually the amount of each
individual's cash bonus exceeds the
purchase price of the stock allotted
to him by the amount of additional
income tax he must pay. Eligibility
to participate in this bonus is dis-
cretionary with the Directors. Prac-
tically all employees who have been
on monthly salary for as long as
two years have become stockholders
under this plan.

The profit-sharing trust is quali-
fied under Sec. 165(a) of the Inter-
nal Revenue Code. The company's
total contribution is based on a for-
mula incorporated in the plan. The
company’s contribution is divided
up among those eligible to partici-
pate in proportion to their total
compensation during the year. Dis-
tributions from this trust are at the
discretion of the trustees and are
not taxable to the individual until
received. Our general idea is to
make these distributions during pe-
riods of low income, primarily upon
retirement but also during periods
when pay has been reduced for
other reasons.

TELE-TECR ¢+ Decomber, 1848


www.americanradiohistory.com

NI{!HTE FIELD
I0PM-2AM |;

Averaged F2 critical frequencles (left), with 5 mc {center) and 10 mc (right) lield inlensities observed during 1945.47 sunspot rise peried

By DR. HARLAN T. STETSON,

Director M. 1. T. Cosmic Terrestrial
Rescarch Laoborntory, Needham, Mass,

How coming reduced solar

activity will affect day

and night shortwave pickup

T is generally recognized that

electron density at the levels of
maximum ionization in the earth's
upper atmosphere is proportional to
the square of the observed critical
frequency; critical frequency being
that frequency at which an electro-
magnetic wave arriving at normal
incidence breaks through the layer.

If 12-months’ running means of
critical frequencies are taken to
eliminate seasonal effects, a close
correspondence exists between crit-
ical frequencies for both the E and
F layers and sunspots. Curves are
exhibited showing the relation of
both daytime (9 am to 3 pm) and
nighttime (9 pm to 3 am) values
of F2 critical frequencies, deter-
mined at Washington, and sunspots
based on observations during the
*Abatrast from papsr prosenied beiore racent

meating, Americon  Astronomical Socialy  at
Pasadena, Cal.

TELE-TECH <« December, 1348

Changes in Radio Reception
During Sunspot Period "45-47

sunspot rise between 1945 and 1947,
Fig. 1. These curves show that the
electron density at the F2 layer level
increased in the ratio of 2.6:1 for
daytime values and between seven
and eight times for the night hours.
Since the ultraviolet light of the
sun is assumed to be the major ion-
izing agent, (his increase in ioniza-
tion with sunspots during the night
hours presents some interesting cos-
miec problems as to the cause and
the maintenance of ionization on the
unilluminated half of the earth.
The field intensities at which radio
waves are received over a given in-
stance by way of the ionosphere
depend both upon how well reflec-
tion takes place at the reflecting
layer and also upon the amount of
absorption introduced by the lower
ionized layers through which the
sky-wave must pass. Standardized
measurements of field intensities of
the Bureau of Standards standard
frequency signal, WWYV, have been
recorded at the Cosmic Terrestrial
Research Laboratory at Needham,
Mass., during recent years for the 5.
10 and 13 mc¢ frequencies. Curves of
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night fields of WWV 5 mec show
that during the sunspot rise from
1945 to 1947 the average values re-
corded between 10 pm and 2 am
rose from 300 microvolts to 900
microvolts when the Zurich sunspot
number of 110 was reached; there-
after, field intensities decreased in
value as sunspot numbers continued
to rise to a maximum of 150, a value
reached last year.

The decline in field strength with
very high sunspot numbers is at-
tributed to attenuation introduced
by increased ionization of the lower
layers. Day fields, representing av-
erages of observations between 10
am and 2 pm showed a steady de-
cline with inereasing sunspots, a
fact which again is explained on the
basis of increasing absorption in the
lower layers. The changes in the
daytime field were from 225 micro-
volts when the sunspot number was
20 to about 15 microvolts when sun-
spot numbers were 150, as shown
in Fig. 2.

For the 10 mc reception, for which
observations began in October, 1945,

(Continued on page 71)
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Broadband
Television
Array

By E. ¢. HILLS,
Division Engineer,
Belmont Radio Corp., Chicazo

Flg. 1 (Below): Horlzontal radialion patierns
of the bread band dipole shown in Fig. 2 {leit)

Fig. 2: Single broadband dipole with maiching siub exiend-
Ing downwasrd. The central short heavy dipole resonant 1o a
mid-olnt in high range feeds the longer dipsle m points
well up ¢n the vollage node through conductive Impedance

Vertical
Polarization —
Component
BBMC

Flg. 3: Ra'io of lnputlo-sell-resisiances for 1wo dipoles
of \he type shown in Fig. 2 when spaced six and a half fi.
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New method of gain measurement using Tricraft anfenna shows advantages of two-

element array; superior characteristics of two different size dipoles are cited

HE energy available from a re-

ceiving antenna depends upon
signal field strength, directivity (or
gain) and wavelength. As to signal
output, the size is of no importance
if the above three factors, together
with heat losses. remain constant.
The higher the frequency, (the gain
remaining constant) the lower the
available encrgy. Higher freguen-
cies have their compensations, how-
ever, among which is the case with
which antenna directivity may be
obtained.

If a uniform broadside array of
half-wave dipoles perfectly matched
to its line were many wavelengths
across, the power it could extract
from an incident wave would be
roughly that of the array area. As
this area decreases its gain also de-
creases almost linearly with area
until only a single half-wave dipole
is left. If the dipole is shortened,
Jowever, the gain remains nearly
constant.’

Unless one can erect a huge an-
tenna with an effeclive area greater
than that of a half-wave dipole, on
the basis of gain alone, he may be
as well off to use one so small that
it will fit in his receiver cabinet.

In television reception on the
other hand, he can benefit by the
advantages of a high-gain antenna,
such as: (1) more signal pick-up in
desired dirvection and (2) less noise
and refleciion signals (ghosts) from
other directions. In the first case
there is nothing that greater an-
tenna gain will do that adding more
stages to the receiver will not do,
as long as the tube noise in the set
does not exceed received neise,
(usually true in television bands).

Noise and ghost reduction is an-
other thing, If received noise comes
equally from all directions an S/N
improvement equal to the antenna
gain can be expected. If from one
direction, differing from that of the
desired signal, S/N improvement
equal to the ratio of the antenna
pattern intensgities in the two direc-
tions can be expected. Only when all
the noise comes from exactly the

El—__‘_']‘. Friig, Transmission Jine Farmula, Proe.
I.R.E. vol. 34, No. 3, May 194G, pp. 254-236,

Theoretically, the gain of a dipole of zero
length is only 0.39 db less than that of a hali-
wave dipole,

TELE - TECK + December. 13943

same direction as the desired signal
will a highly directive antenna give
no S/N improvement.

If we assume that “ghost” signals
are just as likely to come from one
direction as another the most prob-
able signal-to-ghost ratio improve-
ment for the average installation
due to having a high-gain antenna
is equal to the antenna directive
gain,

Just as it is possible (and prob-
ably even cheaper) to obtain greater
sensitivity by adding stages to the
receiver than by adding elements to
an array, it is also theoretically pos-
sible to Iimprove signal-to-ghost
ratio by means other than the re-
ceiving antenna — use of delay lines
in the receiver, for example. The
alternative to this is the continued
and expanding use of antenna ar-
rays.

Fig. 4: A
array

facililated calculation of muiual

iwo element broadside array.

If two antennas were erected so
far apart that they had no effect on
each other the two would receive
twice as much energy as one, so
there would be a 414, output voltage
increase for the same matched load
impedance. As the antennas are
brought near cach other their indi-
vidual impedances change ’=cause
of the mutual impedance between
Lthe elements. Assuming the two ele-
ments form a symmetrical broadside
array, their input impedances will
always be equal because of the me-
chanical and electrical symmetry,
regavdless of mutual impedances.

If the elements were connected in
series, (still with matched load), the
voltage would be twice that for a
single matched antenna (LK), and
the power would be:

W,=FE*/R,, for a single antenna and
(Please turn to next page)

the
the

Measurement of
resisiances of

impedance of this
dipoles fn Fig. 3
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BROADBAND TELEVISION ARRAY

t

(Continued)

OB DIREGTIVE GAIN OVER o DIPOLE (INCLUDING EFFICIENCY)
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W.= (2E)*/2R,, for a double an-
tenna. Here R, is the self-resistance
of a single isolated antenna. The
gain of two eqguals the ratio of these
powers, equivalent to three db.

With spacings where the mutual
impedances alter the input resis-
tances greater or less gain than this
can be expected because the doubled
voltage of the two elements is ap-
plied across a lower (or higher)
load resistance when matched. Nei-
ther the self or mutual reactances
affect the gain since the latter ap-
pear at the element feed points as
self reactances for identical element
currents and the resultant reactance
can be tuned out in the impedance
matching process. The input imped-
ance of an element near a second
one that is carrying an identical cur-
rent is:

Ziw=2,+ Z: from which

R.. = R,: + R where R,. iz the re~

sistive component of the mutual

impedance.

Then:

W.= (2E)*/2(R,, + R,;) and

W,/ W,=2/(1 4+ Ri/Ry).

TFor two identical elements maxi-
mum gain is obtained with the spac-

32

¥ig. 5: (above) Gaius of single element and
array. Doltéd curve shows gain In high band

Flg. 6 {lefl) Signal-distance curves, Plot of
Flg. 4 crray against one element ol array

ing for which R, has its greatest
negative value. Parallel non-stag-
gered half-wave dipoles spaced
.67). show a gain of approx. 5.6 db
over a single dipole,” This js not nec~
essarily the spacing or maximum
gain for two antennas other than
half - wave dipoles. Schelkunoff’
shows (for two highly directive ele-
ments) that as the directivity of the
individual elements increase they
must be set further apart Lo retain a
given increase in gain. Thus the mu-
tual resistances of the radiators must
depend on spacing and exist even
though the radiation patterns are
such that in the far zone one radi-
ales no energy in lhe direction of
the other.

Fig. 1 shows radiation patterns of
the broad-band dipole' of Fig. 2 in
the center of each television band.
While in the lower band the radia-
tion pattern follows that of a half-
wave dipole, in the top television
band the patterns differ consider-
ably, as in Fig. 3. Here also is shown
the same ratio for half-wave dipoles
spaced the same distance. The mu-
tual resistances of the former di-
poles were obtained by measuring
the input impedance of the array
shown in Fig. 4 and referring one-
half this input impedance (as meas-
ured at the series transmission line
junction to the lead-in) back to the
elements themselves. The dotted
curve in Fig. 5 shows the gain of
the array in the high band computed
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from the mutual resistances of Fig.
3 and the measured gain of a single
dipole, The dotted curve is prob-
ably the more accurate because of
a considerable spread obtained be~-
tween different direct gain measure-
ments of the array (not noted in
the gain measurements of a single
element).

Antenna Gain Losses

As there is actually a loss with
the single element at the high end
of the low band compared with a
half-wave dipole, a pattern was
taken ito see if part of the encrgy
was being lost as a vertically polar-
ized component. The vertically po-
larized component of the antenna
radiation (the dotted curve in Fig.
1) is probably due to the inductive
rings at the ends of the short dipole
member of a single antenna. There
is little vertically polarized energy
received so the low gain shown must
be due cither to antenna heat losses
or to errors in gain measurements.

The latter were made by plotting
the signal received by a half-wave
dipole (adjusted for the f{requency
of measurement) against the dis-
tance between transmitting and re-
ceiving antennas, as the distance
was varied and then repeating the
plot with the hali-wave dipole re-
placed by the antenna under test. As
can be seen from the curves in Fig.
6, more than a five db gain variation
could have been observed if only
two single measurements had been
made at two different distances. An
average gain for the antenna was
taken from the curves and a cor-
rection made for the fact that nei-
ther the standard half-wave dipole
nor the antenna under test were
perfectly matched to their trans-
mission lines. In the measurements,
an unbalanced receiver was con-
nected through a line balancer and
resistive pad to the antenna un-
der test. The pad insured a receiver
impedance of 300 ohms at all fre-
quencies. The folded half-wave
dipole used as a standard was made
of copper tubing and such that its
length could be adjusted for each
frequency of measurement. It was
connected to the same resistive pad,
balancer and receiver used with
the antenna under test.

This directive gain comparison
considered the ratio of the trans-
mitted signals from a distant point

2P, 8. Carter, Circuit Relations in Radiating
Swatems and Applications to Antenna Problems.
Proc, LR.E, vol. 20 p. 1004 June 1932,
3Schelkunoff, Elestromagnetic Waves Proe. LR.E.
Hills, All-\Wave Television FM Anteana, Radic
News, Oct, 1947 p. 49,

TELE-TECH ¢ December. 1948


www.americanradiohistory.com

CALDWELL-CLEMENTS, INC. s 480 LEXINGTON AVENUE, NEW YORK 17, N. Y.

DECEMBER, D IN TWO PARTS
1948 PART TWO

TELEVISION e TELECOMMUNICATIONS e RADIO

\’:. E _-Zy & B
= ./.':-:-'{}g--— = )."‘9( ":-‘:‘

D SR S
o & ‘“\’yf‘fdv
I A

.« FIRST IN TELEVISION

FIRST IN DIRECT-VIEW RECEIVERS

RCA Victor television receivers are the acknowl-
edged standard of the industry. They are the most
successful, cthe mosc sought after, aad the mosc
copied receivers ever produced. Just recently the
famous RCA Victor 8TS30 was replaced by a still
better design, the 8T24 secies. With this new
secies RCA Victor continues 10 lead in celevision
receiver design.

RCA Victor also is first in relevision receiver
production, having manufaciured more television
receivers than any other irm in cthe induscry.

FIRST IN PROJECTION RECEIVERS

RCA engincers pioneercd in the adapration of

the Schmidt optical system for use in celevision
receivers, designed the first projection model re-
ceivers, and have led in the fucther development P "l
of projection optics.

RCA Victor produced the first commercial pro- N W
jection receivecs to be buils in large quantities— }
and has continued to lead in the production of |
projection receivers for use in the home.
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c A"‘ Frrst i TV researcs

FIRST IN TELEVISION CAMERAS

RCA engineers built the world’s first electronic tele-
vision cameras in the early thirties. Every notable im-
provement in camera design since chat date has beea
due to their efforts. All of the television cameras in

s, use today are simijar in design (0 cameras first pro-
duced by RCA.

RCA produced a considerable number of commec-
cial television cameras before the war—and since the
war has produced severa) hundreds—of both field
and studio types, RCA produaion of TV cameras
far exceeds thac of all other manufactucers combined.

FIRST IN TELEVISION CONTROL EQUIPMENT

RCA eagianeers, during their twenty years of televi-
# sion development work, designed and builc a large
amouat of TV control equipment. Using this experi-
ence as a guide they have designed a system of stan-
dardized TV control units which can be asscmbled to
form the control center for any TV scation—large

or small.
i ., . .
e : RCA is the leading producer of 1elevision control
o - equipment. RCA has equipped most of the stations
; on the air today—is furnishing TV control equipment
. for most of the sraticas now under construction.
& R
5
:

FIRST IN TELEVISION TRANSMITTERS

i . RCA engineers buils their first television (cansmiteer

over twenty years ago—and have been coatinuonsly
| building bigger and becter relevision transmitters
(" ever since. Their experience in this Geld is evideat in
=t ) the finished design of post-war RCA Television Trans-
mirters—the most successful electronic apparatus of
this complexity ever builc.

RCA has always led, and continues ¢o lead, in the
production of television trapsmitters. Already more
than fifty RCA TV transmicters have been shipped
and mosc of these are on the zir. In face, all buc a
few of che TV scations on the air today use RCA
TV transmitters.

ll’

5
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Csigry and proaerion

FIRST IN TELEVISION FIELD EQUIPMENT

Portable television pick-up equipment—{or making
television broadcasts from poiots remote from the
studio—was first introduced by RCA several years
before the war. During the war, RCA produced
portable television equipment of seversa] types for
the military secvices. Soon after V-J Day RCA began
producing the Image-Orthicon type field equipment
now in universal use.

RCA has produced more portable-type television
cameras, more field-type microwave relay equip-
ment, and more television mobile vnits than any
other manufacturer. Nearly all che stations on the
air today use RCA television field equipment.

FIRST IN THEATRE TELEVISION

RCA enginecrs have been working on large-screen
television for moce than ten years—demoanstraced
cquipment of this size publicly as early as 1938.
Using Schmide optical systems of very large size
they have recently demonstrated pictures as large
as 15 ft. by 20 ft. or more.

[n practical development of theatre television,
RCA also leads. Joint developments have been
undertaken by RCA with leading Alm companies
under which RCA has furnished equipment to these
companies {or (esting vnder actual operating <on-
ditions.

FIRST IN TELEVISION TEST EQUIPMENT

RCA introduced the firs¢ matched set-up for the
precisioa alignment of celevision receivers. The
RCA Television Calibracor, Sweep Generator and
Cathode Ray Oscilloscope are high-precision in-
stcuments {ncorporatiog design features which ce-
flect the wide experience of RCA engincers in
television.

The RCA “TV Trio” meects all requirerents for
the testing and aligning of television receivers in
the secrvice shop, in the laboracory or in peoduction
and quality-check positions. Today, hundreds of
these units in factory and field are serving to assure
top television receiver performance.
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PLAIN SYMBOLS indicate
STATIONS CURRENTLY ON AR

i
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CIRCLED SYMBOLS indicate o
Nt 'STATIONS NOT YET OPERATING
but scheduled for 1949 -

o

_ S COAXIAL CABLE indiccting
NORTH CAROLINA direction and number of channels
_ A% MICROWAVE RELAY e
eeosee INTERCITY CHANNELS - =
in operation 1949-1950

SOUTH CAROLINA

tions Now on the Air — And Stations with Construction Permits (CP's) Scheduled to Start TV Broadcasting During 1949

ark Localion Call Channel Dofe Population! Metwork Location Coll Channel Dale Population! Network Locatian Call Chaonne!  Dale Population? Network [
ite State & City Letters Mumber On Air (Thousands) Affiliate State & City Letters Number On Air (Thousands) Alfiliote Stote & Cily Letters Number On Air (Thousands) Affiliate
Chicago WEN-TY 9 April 1948 4,900 k3 NEW MEXICO Lancoster WGAL-TY 4  Spring 1949 750 »* —CP
uﬂ W:_naao “wa 5 Jan. 194% 4,940 ﬂ e Albuquergue KOB-TY 4 Nav. 1948 150 % w_,._ Ma_oﬂmo «\(m_»,_.c_.@.é _n M;n,‘. __A-“zaN w.m“u M
= eacio WM 4  Sommer 1949 500 - iladalphia - ept. .
INDIANA NEW YORK Philodelphia WPTZ 3 Sepr. [94) X i
“p Blaominglon WITY 10 Spring (949 2% @ -CP uz._aa_\o . ﬂwwu.z “ n.: “«M _w.ﬁoa X Pitlsburgh wD1TY 3 Dec. 948 2500 =
K by f - ew Yor oy .
! lndianopalis Wi TY & fedi I 4 New York WCaS-TY 2 July 1941 12000 % RHODE ISLAMD . :
b1 ndianapolis 3 Sering 194 S0 m-C New York WJIZ-TY 7 Aug, 1948 2000 e Providence WJAR-TY 11 Feb. 1949 Wi w CP '
JIOWA New York WNBT 49  Aernl 199 12,000 * TENNESSEE
A Davenport WwWOC-TY S July 1949 500 * -CP New York WOR-TV 9 ar. 1349 (2,000 3 -CP Mamphis wWMCT 4 Dec. 1948 50 * ~CP |
P KENTUCKY New York WPIX Il Juna F949 12,000 | " Noshville WM TV 4 Lote 1949 405 * ~CP |
_.o..“. lle WAYE-TY 5 Mav. 1948 & O -CP moas:o. &uw&:\ .w m.:z _ﬁ.v_,:.w M._a w |m“ TexAS _
L I WHASTY 3 S P ome - ummer -
mﬂ _.O“..__m“;zo) $- ummer M9 400 3 -C mwn-.a..nn-a& ﬂwymﬁm v _M Man. _.Xw_.x.q _wmm n.u cr wo:a(m\ xn_.omq M Mun.. _wMNm 1,500 W ~Cp ]
- yracuse . - ummer or! Worlh WBAP-TY ept. | 720
b New Qrleons  WDSU-TV 5 Dec. 1848 1200 e —CP Syracue WHEN 8 Oec. 1948 W -Cp Houston KLEETY  © 2 Jom. 1949 1,287 ¥ -CP _
3p New Orleans  WIPS-TV. 7 Sommer 1949 200 M -CP $San Antonio WOALTY 4 Fall 19 W % -CP _
P MARYLAND NORTH ~
b 4 Ballimare WAAM-TY 13 Nov. I8 1,200 QO CAROLINA UTanr _
Baltimore WBAL-TY 1l Mar, 1947 1,200 > Chorlolte WBT.TY 3 Mor, (949 N1 #-Cp wa_: __”a"o Mm: mm_u_wf\: m m=_< _:u_xg wwm +* o |
Ballimere WMAR-TY 2 Oct. 1947 1,200 % OHIO olt Lake City - emmer i~ |
MASSACHUSETTS Cincinnati WCPQ.TY 7 1542 + -CP VIRGINIA
P “H__w.. “nwdo,‘? “ ..“...; nﬁm W«% m m.:;._o"“ ((«Z,m? _h _.M&w | -CP Richmond WTYR & Apr. 1948 327 x
n - une 5 incinng 1,54 *
Wattham WRTB 2 (%49 000 W -CP Cleveland WEWS 5 1500 Q WASHINGTON
MICHIGAN Cleveland WNBK 1 1500 % Seatlle KRSC-TY 5 Nov. 1948 Blo O
oo__o“_ ﬁﬁaj‘ 2 Och 1948 2500 O m_@_:_w.a ﬂuvm__w _N .wwu u um“ WISCONSIN
- Delrolt -TY 4 Mor, (947 2,500 olyumbas R i A
>p Belrel w1 mxﬂn o 750 Columbus wiwe 3 o 4% Milwaukee WIMJIY 1 Dec. 199 1,000 O
id LAV.TY 7 1949 1,000 e -CpP ~elumbus - N P
= Z_L”_:mMO.”M. s uly Rl < Doyton “__..:0.1_‘ 1 1000 3% CP Y Estimoted—50 mile rodlus
> o . . Daylon wD 5 1,000 * -C°f s . - f
P Minneapolis KSTP-TY 5 April 1948 1,200 * X Construciion Permil holders not (isted because of incomplete date ar
3 Minneopolis WTCN.TV 4  Feb. 1999 1,200 e _CP Taledo WSFPD-TY 3 duly 1348 1,500 o data received after deadllne dale: KARO, Riversida, 004. (a<.=._1.4<.
P MISSOURI OKLAHOMA Jacksonvllle, Fla.: WTYJ, Miomi, Flo.: immx.._.ﬁ Peoria, Ill.; WHBF-
Kansas City WDAF-TY 4 Mor 1949 1,234 * —CP Oklghoma Clly  WKY-TY 4 June 1999 575 % -CP TV, Rack (sland, lIl.; WOI-TV, Ames, lowa; WRTV, New Orleans, La.; \
P Sk Louis XSO-TY 5  Feb, 1948 1,500 * Telsa KOvYSB 5  June 1949 464 O -CP WKZO-TY, Kalamazoa, Mich.; WJIM-TY  Lansing, rmn—.." KTRY, Minne- )
mv NEBRABKA OREGON ) yoﬂd_.“-u. _.v_;“:?"n.llwwm.ﬂ.__rm_: _.a:.:oﬁ. N. L\...Oi_x.mm mf%n__.__-o. ﬂ Y.:
Omoha KMAJY 3 Summer 1949 0 W -Cp Portland Kvy 3 June 1949 73 WM CP ean Ao Torai WTARer oo il G Ko TE Dallas, daxas; _
zmﬂ.“”“um,. WOW-IV ¢ Summer 1949 600 % -CP PENNSTLVANIA L cu 2 Jen (9 © umum.&wa%zn:_o. Foxes; WTARCTY. Nortel, ¥a.; WAREIN, Hunllig:
rie I an. (949 4 R <P
Newark WATY 13 May 1948 12,000 | | Johnslown WJIAC-TY 13 Summer (949 % W -CP Copyright by Caldwell-Clements Inz., December 1948
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FIRST IN TELEVISION PICK-UP TUBES

The crowning achievement in the developmenc of
modern all-electronic television is the highly intricate
and sensitive Image Orthicon camera pick-up tube.
Conceived 2nd brougbt to fulfillment by RCA scien-
tists and engineers, the Image Orthicon is the out-
standing means of "“shooting™ a television program
. . . outdoors and indoors.

So complex and delicate are these super-sensitive
“eyes”” that the assembly of che more than 200 parts
requires unpcecedented precision andskill. Only RCA
“know-how” can produce these in the quaarities
peeded.

FIRST IN TELEVISION PICTURE TUBES

The point of focus in every relevision receiver—che
picture tube—was pioncered by RCA. Today the
RCA 10-inch kinescopes are being turned out by
unique automatic mass production methods at che
unprecedented rate of more than one a minute!

In andicipation of television’s continued growth,
RCA is embarked on 2 million dollar expansion pro-
gram at its buge plant in Lancaster, Pa. . .. yet another
step ia RCA's ¢ontinued leadership in the develop-
ment 204 manulaciure of high quality tubes at lowest
possible cost.

FIRST IN TELEVISION SERVICE

RCA maintains an organization of techaical specialists
who pay strict atiention to the corcect inseallation,
servicing, and roaincenance of RCA producrs. This
secvice provides all RCA dealers, distcibutors, and
customers with whatever technical informartion and
advice chey need. It offers customers a vaciety of
service contracts especially framed 1o fit their main-
tenance plans—and provides a nationwide stafl o
service such plans. Most widely known is the RCA
Victor Television Owner Coatract which helps RCA
Victor TV set owners get best results from their
receivers.

The

8 Equipment Source (1 E\.Ie

RADIO CORPORATION of AMERICA
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necessary to give the same output,
with the two antennas connected to
the receiver corrected for the dif-
ference in antenna mismatches. This
correction would have been un-
necessary (1) if the iwo antennas
had been perfectly maiched to the
lines so that any difference in re-
ceiver signal would have been due
to a difference in antenna directive
gains alone, or (2) if the magnitudes
of the standing wave ratios on the
transmission lines of the antennas,
(if used as transmitting antennas)
had been equal.

If the transmitting and receiving
antennas of the above measurements
had been mounted so high (com-
pared to their separations) that
there were no near-reflecting ob-
jects, the plots of fleld strength /dis=-
tance would have been smooth hy-
perbolas.

Two Antennasg in Parallel

If two antennas of any input
impedance are connected in paral-
le] by a line of length equal to
their separation, their mutual im-
pedances cause the impedances seen
at points 1 by the transmission lines,
to differ from the input impedance
of one of the antennas when iso-
lated. If the separation is decreased
to zero the configuration of Fig. 7
approaches that of a single isolated
antenna and having equivalent im-
pedance seen at point 3, Regardless
of the input impedance of an an-
tenna, the mutual impedance be-
tween two such antennas, irrespec-
tive of antenna feed point, must ap-
proach in both amplitude and phase
the self-impedance of a single an-
tenna as their separation is de-
creased to zero.

In the development of the array,
impedance matches nearly as good as
those of an individual element were
obtained for separations up to three
feet, but the gain in the low TV
band was quite low. An individual
element (similar to that of Fig. 2 but
without its matching stub) had,
when isolated, a resistive compon-
ent slightly less than 300 ohms in
the low band with a reactance
changing from capacitive to induc-
tive as freguency was increased
through the center of the band. In
the high band it had a resistance
of the order of 75 ohms and was
capacitive over most of the range.
At a spacing of 6.5 ft. the mutual
impedances between the two ele-
ments were approximately resistive
in the centers of either band. Three
hundred ohm twin lead lines 3.24
ft. long, approximately a quarter-
wave length electrically at 61 mc

TELE.TECH * December, 1948

in the low band and three-quarters
of a wavelength at 182 me in the
high band, transform the individual
element 1o wvalues with resistive
components approximately the same
in the low band angd higher than 300
ohms in the high band.

A series connection at the june-
tion of the fransmission lines causes
the lead in transmission line to sce
twice the impedances at the inputs
of either of the two lines leading o
the dipoles. Thus the array's low
band impedance is improved at the
expense ol that in the high band
by the choice of a series connection
rather than a parallel connection.
This was thought desirable since the
increased atienuation of the lead in
transmission line at the higher fre-
quencies decreases the amplitude of
ghosts caused by reflections from
imperfectly matched receivers and
antennas more in the high than the
low band.

In the high band the array input
impedance was such thal the reflec~
tion coefficient was of roughly con-
stant amplitude but varied more
than 180° in phase over the band.
A computatlion of the posilion of a
matching stub to correct for the
mismateh over the whole band
showed that such a stub would have
to be located a “negative” distance
from the antenna as measured along
the transmission line toward the
receiver. As such a position does not
exist, a single capacitance of {wo
miecro-microfarads between screws
in the terminal block located at the
antenna and 21 in. from the trans-
mission line juncfion was the only
matching stub used. By increasing
this capacitance the match at 185

Fig. 71 (right) Dipoles connected in paral-
lel by « distance equal lo their separation

me could be made nearly perfect
but at the expense of the match at
174 me. The value of two micro-
microfarads was chosen as a com-
promise for the frequencies 174 me
and 185 mc so that the mismatches
at these frequencies were equal. It
had substantially no effect in the
Jow band.

More Gain Variation

As considerably more care was
used in the selection of the gain
measuring site for the antenna just
described than would be uged in an
average installation, even greater
apparent gain variations may be ex-
pected between two different tele-
vision antennas used in a typieal
television installation. Only if an-
tennas are placed high above ground
in a location relatively isolated from
nearly reflecting objects can the an-
tenna with the highest free space
gain be relied upon to give the
greatest signal output. An antenna
having only two or three db gain
over another can be depended upon
to provide a greater signal to the re-
ceiver only for the average of a
large numbey of installations or for
very good installations.

A properly designed and erected
receiving array can provide im-
provements in television reception
that cannot be obtlained in the re-
ceiver no matter how eomplicated or
expensive the receiver may be.

Fig. 8: {below) Standing wave ratic om 300 | Ee———
ohm transmission line of the array in Fig. 4
: T ITTT T
IRNERY
T ] Lower i |
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Western Eleciric’s new Allentown plant, designed and bullt by the Ausiin Co. bouses upwards of 2500 workers who can perform the
hundreds of processing and assembly functions Involvad in the deslgn and preduction ¢! vacuum tubes and other communicalions aquipment

Electron Tube Production Center

Cathode cylinders, aboul .025 inches In diameter, are placed in a machine which welds
ilny wire {abs. 006 of an inch {hick and .002 of an jnch wide o bolth of their ends

In the minialure Wbe assembly saclion. each row operales as a leam. 8o sensilive are
lhese elecironic Ilubes 1o dust and linl that employees weaor speclal Lni-free smocks

N a pleasant setting overlooking

the Lehigh River near Allentown,
Pa., the Western Electric Company
has recently set in operation a2 new
plant incorporating all facilities
needed in the development and
manufacture of tubes and associated
components in the electronic art.
The layout has been based on the
cumulative experience gained dur-
ing 35 years of making tubes.

Even the architecture contributes
a vital element in the production
process, helping employees attain a
precision in a manufacturing setup
where tolerances of .0005 inches are
not uncommon.

Because of the atmosphere control
in this “sealed off” plant, employees
work in temperatures ranging from
70 to 80° F. with 40 to 559% relative
humidity. Every minute four miles
of ducts and more than 500 diffusers
associated with 15 air conditioning
units process some 750,000 cubic
feet of air and replaces anywhere
from 100,000 to 300,000 cubic feet
of process exhaust.

The pattern formed by the many
piping systems is an intricate plaid-
like design which divides the manu-
facturing floor into successively
smaller areas, so that a hole made
at any point cannot be more than
10 ft. away from a complete set of
pipes.

More than 40 miles of piping
carry twelve different services:
house waler, cold city water, steam,
condensate return, cold soft water,
and hot soft water, low pressure air,
high pressure air, city gas, hydro-
gen, nitrogen, and oxygen. The pho-
tographs here show only a few of
the many interesting processes in
operation for producing millions of
special purpose tubes.
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New plant design affords
ideal working conditions
and provides highly flexi-

ble production facilities

Abeve: An intricale array of color coded pipes and Indicaling gagea
supplies each machine with all necessary gas, alr, water services

Above: A partlal view of the glass developmeni laboratery
ralnlalnod as bromch of Bsll Telephone development system

Bight: Aging rack where minlalure tubes are aged under
carefully-conirolled condilions 1o assure stablilily and un)-
formily of performawce. Here nearly 600 408A {ubes are
subjecied 10 lwo hour and {wenly minute aging cycle

Below: Hotary machine (left) prepares 7-pin glass bases
for 4088 minlalure fubes. Belt conveyor type hydrogen
annealing fumaces braze, onneal. and clean metal paris
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Simplified TV Receiver

Hazeltine Lab's new radio frequency tuner incorporafes

o compact sliding carriage which carries tuning elements

By J. A. HANSEN, Engineer in charge, License Laboratory, Heszeltine Electronicx Corp,

DURING the postwar period a
number of television tuners em-
bodying wvarious mechanical and
electrical designs have been pro-
duced. These tuners have employed
numerous methods for channel se-
lection including wafer switches, ro-
tating turrets, capacitive tuning,
permeability tuning, and mechani-
cally variable inductive tuning.
Electrically there has been 2 wide
variety of circuil arrangements.
Some tuners have used three tuned
circuits and others have used two;
some have used triodes and others
pentodes; some have had tuned in-
put circuits; some have been push-
pull and others single-ended. Each
of these arrangements has its own
particular advantages and disad-
vantages as regards electrical per-
formance and mechanical conven-

ience. In the interests of cost and
manufacturability, it becomes nec-
essary for the designer to make
certain compromises; however, these
compromises must be such that ac-
ceptable electrical performance and
mechanical operating convenience
are maintained.

The tuner to be described here is
of novel mechanical design for tele-
vision purposes in that it uses a
sliding carriage or coil tray to mount
the various tuned circuits and their
associated switch contacts. For
channel selection the carriage is
moved back and forth across a set
of fixed switch contacts. Such an
arrangement has the electrical ad-
vantage of the turret type of con-
struction in that lead lengths are
held to a minimum. Mechanically it
is somewhat superior to the con-

Flg. 1: Bottom view of tunmer shows ihree bakelite strips carrying slug tumed colls omd
capacltors for channels 2 lo 13, which connecl successively to fixed contacis in circult

6
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ventional turret which, when com-
pletely assembled, usually does not
permit ready access to its tuned c¢ir-
cuits. As can be seen from the photo-
graph of Fig. 1, the coils and as-
sociated components and switch
terminals are readily accessible in
this design.

The three main mechanical parts
of the tuner are shown in the photo-
graphs of Fig. 1 and 2. These are:
(1) a wrap-around or main frame,
(2) the sliding carriage or coil tray,
and (3) a small tube chassis. The
sliding ecarriage slides in a track or
V-groove located near the front of
the wrap-around. Two tabs on the
carriage which engage this V-groove
insure correct mechanical align-
ment. Movement of the carriage is
accomplished by a rack and pinion
gear operated by the tuning shaft
protruding from the front side of
the unit. A detent mechanism is
provided to insure accurate resetting
to all channel positions.

The r-f c¢oils are mounted on
bakelite strips which carry one set
of the switeh contacts. Three sepa-
rate strips are used, one for the
tuned input circuit, one for the
interstage coupling circuit, and one
for the oscillator tuned circuit.
These strips and coils can be assem-
bled and wired as subassemblies be-
fore being mounted on the sliding
carriage. The several sets of mating
contacts are carried by another
bakelite strip which is mounted on
lthe main frame of the tuner. The
contacts were designed to provide
good contact pressure and to tol-
erate a reasonable amount of me-
chanical misalignment. In the tuner
design, the mechanical misalignment
js minimized by accurately locating
the V-groove and the guiding tabs
with respect to the bakelite strips
carrying the contacts. The results
of a life test in which a tuner was
operated for over 10,000 cycles
showed no appreciable change in

TELE.TECH ¢ December, 1948
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Channel Switching

electrical or mechanical perform-
ance, 1

The tube chassis which mounts
the three miniature tubes and their
associated circuit components is lo-
cated on the top of the main {rame,
This unit is also wired as a sub-
assembly with the connections to
the fixed contacts being made after
assembly.

An oscillator trimmer capacitor is
provided for vernicr tuning. This
capacitor is of the grounded *flatted-
shaft” type which when rotated
varies the capacitance between an
outer sleeve and ground. The shaft
of this capacitor may be operated by
a drive coaxial with the main tuning
shaft through a pair of friction discs
or by means of a string or belt drive,
as desired. A vernier tuning range
of approximately 2 mc¢ on the low
frequency channels and of 3.5 mc
on the high frequency channels is
obtained.

The over-all dimensions of the
wrap-around or main frame are
8-7/16 inches long by 4% in. wide
by 15 in. deep. The tube chassis
extends approximately 2 in. above
the top of the wrap-around. While
originally intended for horizontal
mounting on a chassis, other mount-
ing positions have in some instances
been found desirable. Fig. 3, for
example, shows the tuner mounted
vertically in a typical receiver chas-
sis. The chassis area required in this
installation is only slightly greater
{han that required for several of
the small sized widely used tuners.
A gear drive for the main tuning
shaft and a belt drive for the vernier
tuning, driven from coaxial shafts,
have been provided. The gear ratios
were chosen so that the carriage
travels from its channel 2 position
to its channel 13 position for about
305 degrees rotation of the tuning
control, thus permitting the use of
a normal type channel indicaling
device. A photograph of the tuner
removed from the chassis appears
in Fig. 4 and shows the gear drive
mechanism.

As indicated on the circuit dia-
gram of Fig. 5, the tuner uses three
tubes: a type 6BH6 rf amplifier, a
type 6AG5 modulator, and a type

(Please turn to next page)
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Flg. 2: Operating control with rack and pinlon drive permits tuner to be mounted in
several positiens. Three tubes provide r-f amplficakion, mixer, and local osclllator

Fig. 3: Tuner may bea mounted horlzontally or vertically. In TV receiver shown, tuner
{s mounted vertically and vernler control of osclllator frequency is driven by «a belt

7
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TV CHANNEL SWITCHING MECHANISM

6C4 local oscillator. Two tuned cir-
cuits, one ahead of the r-f amplifier
and one in the inferstage coupling,
ave provided.

The tuner is degigned for use with
a balanced 300 ohm transmiszion
line which is coupled to the r-f am-
plifier grid through an antenna
transformer which approximately
matches the line to minimize reflec-
tions. The use of a tuned circuit
ahead of the r-f amplifier stage aids
materially in reducing cross-modu-
lation effects, tends to reduce local
oscillator radiation, and reduces the
susceptibility of the tuner to inter-
ference caused by double conversion

Fig. 4 (above): Pholo of luner removed lrom
lhe chassls showing geor drlve mechanism

Fig. 5 (righl): A complete clrcuit arrange-
ment of the Huzeltlne radio kequency funer

a9

(Continued)

effects which can occur if substan-
tial local oscillator voltage exists on
the r-f amplifier grid.

The v-£ amplifier output is fed to
the modulator grid through a
series-tuned circuif. This circuit is
stagger-tuned with vespect to the
antenna circuit on the five low fre-
quency channels but is tuned to the
same frequency as the antenna cir-
cuit on the high frequency chan-
nels. This requires wider bandwidth
for the high frequency channel cir-
cuits, a condition which normally
occurs due to the increased tube
loading at these frequencies. The
series-tuned interstage coupling cir-

cuit effectively connects the two
tube capacitances in series and per-
mits the use of higher inductance
coils than would be possible with
shunt-tuning, in which case the
tube capacitances would be in par-
allel.

Separate adjustable coils, tuned
with brass slugs, are provided for
the five low frequency channels and
for four of the high frequency chan-
nels (channels 8, 10, 12, 13). For the
remaining three channels (channels
7, 9, 11) incremental coils are used,
each of which is in series with the
corresponding coil for the next
higher frequency channel. The use
of individual slug-tuned coils for
most of the channels makes for ease

(Continued on page 72)
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An Underwriters’ Laboratlories engineer conducting one of the numerous tests which television receivers undergo belore U.L. listing is gramted

Underwriters Laboratories
Television Testing Technics

Tests are conducted according to standard developed by U. L. engineers

NEW mode! radio or television
receiver is not ready for pro-
duction until it has withstood safety
tests and heen approved by Under~
writers’ Laboratoxies, Inc., a non-
profit testing organization with
offices in New York, Chicago and
San Francisco. While U.L. approval
of communication equipment is ob-
tained as a routine matter by manu-
facturers, probably little attention
has been given {o what happens to
equipment submitted for test.
What does actually happen at the
laboratories, how {he tests are con-
ducted and what standards ave used
are both of importance and interest.
Manufacturers should be acquaint-
ed, for instance, with test standards
and procedures likely to be estab-
lished for television receivers which
at present are being approved under
teniative standards.
Currently, test and approval pro-
cedure is implemented when a man-
ufacturer sends hiz equipment to

TELE-TECH ¢+ Descember, 1948

any one of the three U.L. centers.
The equipment is placed on a sched-
ule and an engineer is assigned to
conduct the exhaustive tests which
will determine if the new model
measures up to U.L. standards.
While most tests are similar on
checking wiring, voltage capacity
and temperature, no test procedure
used on one television set is imposed
arbitrarily on another.

Wires of unrecognized types are
exposed to a flame to determine re-
sistance of the insulation to fire and
extreme heat conditions. Conven-
tional radio receivers which operate
below 1,000 volts are subjected to
extremely high overloads, sometimes
three times the normal supply. (The
percentage of the voltage overload
decreases as the operating vollage
of the equipment increases.) Tele-
vision receivers which mnormally
function at approximately 15,000
volts are usually loaded about 1257,
but not more than 1509,

www americanradiohistorv com

The test of the temperatures.de-
veloped within the radio or televi-
sion receiver is unique and thor-
ough. When approximately 50 ther-
mocouples have been installed at
strategic locations within the cabi-
net and chassis, the set is pushed
against the wall (with a one-inch
air space between cabinet and wall)
to simulate actual operating condi-
tions in the home. The power is
twrned on and should any one of
the thermocouples indicate a tem-
perature in excess of the preseribed
slandard, the set is rejected.

A strain-relief device on a flexible
poweyr is tested under a tension of
35 Ib. usually applied by a weight
hanging free from the power cord.
At Jeast three samples are subjected
to the 35 Ib. force for 15 secand
periods; one sample may hold for
less than 15 seconds, but not less
than five, The device is deemed un-
satisfactory “if the insulation or

(Continued on page 43)
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Mobile FM Equipment Desi¢n

Efficient fwo-way engineering requires long maintenance, interchange-

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

CONCLUSION
(Part Two)

ACH unit of equipment is suit-

4 ably protected so that it may be
handled. shipped and stored with-
out mechanical injury to the tubes
and component parts, covering nor-
mal handling, exposure to the
weather or dirt and tampering and
maladjustments of controls due to
normal hurnan curiosity. To accom-
plish this a one-piece, deep-drawn
aluminum case was designed, lighi
in weight and at the same time re-
silient and tough.

A point of mechanical design is
the latching and locking mechanism.
Figs. 3 and 4. Two simple cams
mounted at each end of a rod ex-
tending the length of the case cover
engage stainless steel pins in the
twe end brackets. A 90° rotation of
cams is sufficient to pull the case
cover down tight onto the four rub-
ber mounts. The cam rod extends
through the case handle inlo a bar
knob. A small hole in the bar knob
can be used to insert a meler seal
which, when wired around the han-
dle, locks the cover onto the unit.

The transmitter unit is phase
modulated for either fixed or mobile
operation on any frequency within
the 152-162 me¢ band, Fig. 5.
The output frequency is crystal-
controlled from the oscillator
through a series of multiplier stages
to the final power amplifier. The
transmitter is designed for two-
frequency operation provided the
frequencies are not spaced more
than 1.2 me apart. Two separate os-
cillators are used so as to avoid
crystal switching, The output from
the oscillator is fed into a modulalor
stage of the phase-shift type using
two type 6BES pentodes. The rf sig-
nal is fed to the grids of the modu-
lator tubes through an RC network.

Frequenecy Multiplication

The rf voltage output of the mod-
ulators is fed in turn to the first
tripler (6AQ5) to the first doubler
(6AQ5) to the second doubler
(BAQ5) to the second (ripler
(820B) and to the final rf stage
(829B). The final stage produces no
frequency multiplication but ampli-
fies the 36th harmonic of the crystal
frequency to the reguived output
power,

The studio section is designed to
amplify the signal from a dynamic
microphone having a rated level of
—355db. The signal from the audio

Flg. 3: Views of lnsertlon and locking lever {left) und break-away connector (right)
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se¢tion is used not only for modulat-
ing the transmitter, but also to sup-
ply signal for an intercommunica-
tion system when used in conjunc~
tion with its companion receiver
unit. As characteristic of phase mod-
ulation, it is necessary to limit the
output voltage of the audio ampli-
fier with respect to amplitude and
frequency in order to prevent over-
modulation and interference with
other channels. To do this, audio
current is fed back {rom the plate
of the second audio stage {o a tyve
IN34 crystal diode rectifier through
an RC network so that the current
varies with frequency almost di-
rectly as the capacily reactance.

The crystal rectifier is so connect-
ed that a bias voltage is developed
on the grid of the first audio stage
when a predetermined value of
audio voltage or frequency is
reached at the output. This circuit
allows relatively large amounts of
audio voltage in the normal voice
range (1000) to reach the modulator
grids and hence more nearly ap-
proach maximum allowable devia-
tion, whereas at higher frequency
(3,000 cycles and up) increasingly
large amounts of feedback occur,
reducing the gain and preventing
excessive deviation.

Transmitier Power Output

The transmitter has a minimum
power output of 15 watts over an
ambient temperature of —40° C. to
+65° C. when used with a power
supply delivering 300 volts to the
driver stage. The power output can
be increased to more than 30 watts
without retuning or other changes
in the transmitter by increasing the
plate voltage on the final stage to
400 volts. The frequency stability of
the transmitter over any condition
of operation must be within .005%.
Modulation is limited {o plus or
minus 15 ke under normal congdi-
tions of operation.

The receiver unit is a fixed-fre-
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for Railroads

By A. A. CURRY,

Product Engineer. Farnsworth Television & Radio Corp.

j‘;"—'

quency, temperature - stabilized,
crystal - controlled, double-conver-
sion superheterodyne FM receiver
designed to operate on any single
channel in the 152-182 mc band and
with a frequency deviation of =13
ke. Air trimmer capacitors in the
harmonic amplifiers and the rf sec-
tion provide low frequency drift
circuits. Cascade limiters are used.

A combination carrier and noise-
operated squeleh is incorporated to
suppress the extraneous noise which
is inhevent in highly sensitive re-
ceivers when a carrier is not being
received. The signal is amplified by
one stage in the carrier frequency
before it 1s mixed with the 18th
harmonic of the crystal oscillator.
Roth the primary and secondary of
the antenna transformer are tuned
to insure maximum gain and high of
celectivity,

Two different IF amplifier chan-
nels are used to provide high mmage
and adjacent channel rejection. low
IF drift with temperature changes,
and to allow a high over all IF gain
with freedom from regeneration.
The frequency of the first IF ampli-
fier varies between 13.76 and 14.78
me, depending upon the frequency
channel on which the receiver op-
erates, The first 1" signal after pass-
ing through one stage of amplifica-
tion i1s wmixed with the second
harmonic of the crystal oscillator
in the second mixer. The diflerence
in frequency beiween the first IF
and the second harmonic of the
crystal oscillator is 1.6 me. Follow-
ing the second mixer and one stage
of IF amplificalion are two conven-
lional limiter stages.

As shown in Fig. 6 a squelch of
automatic quieting tube is used lo
cut off output from the receiver
except when a carrier is present.
This squelch operation is accom-
plished by the action of rectified
carrier voltages on the grid cireuit
of VIB. This voltage is amplified
and changed in polarity to enable it
to “gate’” the audio amplifier sec-

TELE-TECH ¢ December, 1946

tion of the tube VYA. In ovder to
prevent noise bwrst from opening
the squelch and causing noise in the
receiver, a IN34 crystal rectifier
(CR1) is incorporated in the circuit.
While (he noise pulses produce a
positive voltage in the grid circuit
of the squelch tube by means of
action of the IN34 crystal rectifier,
a carrier signal of constanl ampli-
tude produces a negative voltage.

Operation of Squelch

If the carrter signal s great
enough in proportion to any noise
voltage that may be present. the
squelch will open and allow the
audio section to function. However,
if noise alone is present. or if it is

1
|
‘-,||

of sufficient strength to override the
carrier, the voltage applied to Lhe
grid of the squelch tube will be such
as to not allow the squeleh to op-
erate. thus keeping the receiver
quiet.

The frequency of the crystal de-
termines the channe!l on which the
receiver will operate. The crystal
varies between 7.68 and 8.18 mue,
depending upon the frequency of
the desired channel. The crystal
frequency is doubled in the plate
circuit of the oscillator tube and
this output is fed both to the second
mixer and to the first harmonic
amplifier for subsequent multiplica-
tion. The first and second harmonic
amplifiers are triplers. Therefore

(Please tiorn to next page)
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MOBILE FM FOR RAILROADS (Continued)
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Fig. 6: Diagram ol crystal-conirolled. double conversion superhetorodyne FM receiver

the output frequency is 18 times
the crystal frequency. The output of
this tripler is mixed with the rf
signal in the first mixer to provide
the first IF signal.

The receiver has an overall fre-
quency stabilily of .0059% over the
full ambient temperature of —40” C.
to 4-65° C. The sensitivity of the
receiver is such that only half a
microvolt is required to open the
squelch, while one microvolt gives
at least 20 db of guicting. The selec-
{ivity of the receiver is at least 80
db down at 120 cycles and all spuri-

RACK, 3 UNIT

42

ous response points are at least 76
db down.

The fixed-station control units, to
control a fransmitter and receiver,
include an audio amplifier, a speak-
er, power supply and the relay con-
trols for switching between trans-
mit{er and receiver. A number of
remote units can function with a
fixed-station control unit to provide
interconmunication between units
without the operation of special
switches and without turning on the
transmitter. Also, any control point
can be operated either as gdispatch

MOBILE, 3 UNIT

www americanradiohistorv com

point or as, if desired, another con-
trol point.

The audio amplifier in the control
unit has an adjustable gain control
and a maximum overall gain of 60
db. The output level of the control
unit is approximately 0 db for inter-
communication purposes and is ad-
justable for transmitting purposes
between the limits of 0 and —23 db.

Typical combinations of equip-
ment for a fixed station or mobile
station can be easily accomplished
by suitable housings and racks de-
signed to interconnect the proper
combination of units. Fixed racks
are designed to group two units or
three units. As illustrated in Fig. 7
these may be multipled up to give
any desired combination of units.
Various Railroad Applications

A review of the application of
radio to railroad operation indicates
that in terminal and yard operation
the radio makes it possible to rap-
idly and efficiently supply engine
crews with the following: (1) Ad-
ditional or changed orders. (2) Keep
them advised on incoming and de-
parting trains as to actual time and
track numbers. (3) Give them in-
formation on the breakup of trains.
(4) Receive from the train crews
any report of delays or emergency
conditions which arise during nor-
mal operation.

In end-to-end operation radio
provides the crews with a means of
communication for more efficient
and quicker handling of the follow-
ing types of information: (1) In-
formation on defective equipment,
such as hot journals, or other con-
ditions which might develop into
an emergency if not given immedi-
ate attention. (2) Clearance of the
end of the train, especially at high-
way crossings, isolated sections of
track used in railroad signal sys-
tems, or in clearance of switches

UNIT

MOBILE, 2

Typical combinations of equipment for fixed and moblle inslallations. Pixed racks are designed 1o group iwo or three unite
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when pulling into sidings. (3) In-
formation concerning completion cf
train tests, such as air and brake
tests. (4) Facilitate the start of
trains so as not to leave trainmen
stranded. (5) Facilitale spotting,
switching and breakup of (rains.
(6) Convey reasons and time to be
involved in unscheduled stops.
Communication between (rains
enroute and way-stalions facilitates
communication in the following
ways: (1) Keeps the dispatcher in-

formed as Lo train progress. (2) Un-
usual stops, delays, accidents, equip-
ment failures or other emergencies
can be immediately reported. (3)
Advance orders or a change in or-
ders in the spotting, switching and
breakup of trains.

The railroad market in the United
States is much greater than one
would ordinarily realize. More than
1,000 different railroad companies
operate over 46,305 locomotives,
24,967 cabooses, and have a total

track length of 227,335 miles. This
vast potential market for railroad
radio equipment warrants and stim-
ulates careful design considerations
of the many mechanical, electrical,
operating and maintenance prob-
lems involved in this type of equip-
ment. There is no other mobile com-
munication field which presents a
greater challenge to careful design
than does the application of radio
communication to railroad opera-
tion.

Twentieth Fall Meeting of IRE at Rochester

XPERIENCE covering {wenty

vears operation has made the
Rochester Fall Meeting an annual
mecca for radio receiver designers
and communication engineers. The
three day session this year contained
a number of outstanding papers.
Television receiver engineering
problems received a great deal of
attention on the program. The un-
usual features of the meeting. an
appreciation of which is evident only
to those who have attended these
meetings in Rochester, are the many
Iriendly group meetings where cur-
rent developments are discussed
informally and the interesting dis-
plays of the latest in technical com-
ponents and instruments. This score
of meetings have contributed a great
deal toward the advancement of
good engineering designs,

Among the lechnical papers, the
problem of television image sharp-
ness was ably discussed by Otto
Schade (RCA) with a description
of an unusual system for analyzing
picture detail (of either photograpic
and television reproductions). The
“law of diminishing returns” was
ably supported by his analysis. The
expediency of retaining the 525 line
scanning system was supported.

Several inleresting papers were
given on felevision tuners. The pro-
gram started with a description of a
station selector using stamped cir-
cuits by D, Sobel (A. W. Franklin
Mifg. Co.). Production simplicity
plus exact duplication of character-
istics are features of this design.
Another paper on “front end" tuners
for television was given by J. O.
Silvey (G. E. Co.). This paper will
appear in a forthcoming issue of
TELE-TECH.

Production

methods in receiver
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Noise limiter
Martin & Helns,

using germanilum diodes:
Sylvania Eleciric Co.

manufacturing were given considern-
able attention ranging from setting
up a receiver engineering depart-
ment (by A. G. Rogers of Emerson)
to TV test eguipment deseriptions.
These included a pulse cross gen-
erator (Burr of Hazeltine), a labor-
atory TV signal distribution system

{(by Joseph Fisher of Phileo) and a
video and audio modulated signal
generator, by Store of Hazeltine,

A symposium conducted by the
IRE Audio Group (Harvey Fletcher,
J. K. Hilliard and C. J. LeBel)
brought out much valuable data on
the matter of *“‘High Fidelity”. As
might be expected considerable dis-
cussion followed.

A report on the characteris-
tics and application of germanium
crystals was given by Sylvania en-
gineers—S. T. Martin and Harold
Heins, described many circuit uses
of standard rectifiers. Among the
applications shown were AVC and
AGC systems, bias sources, clippers,
limiters, discriminators, noise limit-
ers, ete, A tvpical circuit in the last
category is shown below. He also
presentad a ‘comparatively’” exten-
sive survey of germanium triode
characteristics based on experimen-
tal units they have made up.

Underwriters’ Laboratories
(Continued from page 39)
covering on the flexible cord is cut
or torn, if the bushing slides through
the hole in the chassis or enclosure,
or if cemented-on bushings slide on

the cord™.*

Gefting a U.L. approval may en-
tail submiiting a test model to one
of the laboratories; making sug-
gested improvements if the set is
rejected; resubmitfing the set for
test; and when and if the sample
meets the established standard, hav-
ing U.L. engineers make a detailed
inspection of the assembly line at
the factory.

When officially approved, the new
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model is named in U.L.'s big green
catalog, the “List of Approved Elec-
trical Appliances” which is pub-
lished anpually with bimonthly
supplements. In addition U.L. engi-
neers are authorized to visit the
plant unannounced at any time and
inspect any listed model as it is as~
sembled on the production Iline.
Standard U.L. procedure is rigid and
exact but most manufacturers have
found that once their set has “gone
through the mill” and been tagged
with a U.L. label, the set will meet
state and local safety regulations
anywhere in the couniry.

*Paragraph Neo. 139, “Stondard For Power-
Cperaied Radic Receiving Apploncag”, Unden
writers” Loboratories, Inc,
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Looking Inlo lelevision sludio from conirol room ot U. S, Navy Special Devices Center. Sands Point, L, I, N. Y. Only commercially avall-
able TV equipment is inslalled whlch should facilitale use of existing coauial coble and mlcrowave relay (acililes for future nelworking

Navy Pioneers TV Visual Education
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To show how one good insirtue-
tor con reach lhousands of
students at the gzame 1lme
through the medium of televi
sion, the Navy, in the first
phase of the experimenlal pro-
gram. plans la network (he lm-
stallations as shown Ian phote.
Subsequenl phases of the pro-
gram will {nvolve installations
in 1the Flarida, California,
Washington, and Great Lakes
areas, Television training aships
may also be employed which
san rendezvous with task forces
in harborz or far at sea for in-
slrucon on Installalion, main.
{enance, and opeéraflon of new

| gear or to lrain personnel In
BENNET fie)ds where iralbing is weak.

A e T Py e z
WASKINGTON . TR T A N S
b.c. ANACOSYIA www amdsicanradiohistorv com



www.americanradiohistory.com

broadcast.

Camera crew selting up In maln lelevislon studio for leciure
Cut-away jet engine Is far purpose of lllusiration

First phase of armed forces program applying television

to simultaneous mass training projects begins in January

SIX-MONTH investigation into
the use of television as a train-
ing medium for armed forces per-
sonnel starts January 3, 1949 and
marks the beginning of a new ap-
plication for this mode of communi-
cation. Trial programs, on the sub-
jects of Ordnance and Gunnery, will
be transmitted from the Navy's
Special Devices Center at Sands
Point, L. I. for the benefit of classes
at the Merchant Marine Academy
four miles away at Kings Point, L. 1.
These initial transmissions will be
made on a frequency of 6115 me, at
a power of 2 watts, using a Philco
microwave relay system. As the ex-
periments progress, it is probable
that time on exislting commercial
coaxial and microwave networks
will be obtained for the simultane-
ous instruction of personnel at other
Navy installations such as those Jo-
cated at Squantum, Mass., Willow
Grove, Pa.. Floyd Bennett Field,
N. Y. and Anracostia, Wash., D. C.
Since the experiments are primar-
ily concerned with teaching meth-
ods employed in connection with
television, only commercially avail-
able eguipment is being used. The
current technical facilities include a
General FElectric studio equipment

for the television center. complete
with cameras, communication units,
monitoring consoles. slide and film
projectors, ete. The classroom at the
Special Devices center contains a
Dumont 20-in, direct viewing re-
ceiver together with a Rauland
13 x 20-ft. projection installation.
Students at Kings Point will view
the programs from two General
Electric 18 x 24-in. projection type
receivers installed in the classroom.

An unusual feature of the planned

A G.E. ielevision camera peering inlo the cockpit ol a mock-up
Navy bomber as the pllol demonstrales simplified conirol system

instruction routine is the provision
of “talk-back'™ circuits from class-
rooms at the receiving ends using
conventional communication facili-
ties, This will permit students to ask
guestions of the instructor in the
television studio at Sands Point, and
to receive answers just as if the
latter were physically present,

Obviously this experiment sug-
gests vast and interesting possibili-
ties since once the joint armed serv-
ices accepl television as a mass in-
struction medium, an entirely new
market will be created for transmit-
ters, receivers and test instruments.
TeELE-TECH will report on the gen-
eral progress of the program peri-
odically.

Everyone has a “{rool-row seat” when studying squlpmeni intricacles by tlelevizion ag can
be seen irom Image formed by Rauland 15 X 20.fi, projection installation in classreom
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Cathode-Ray Oscillograph

Some valuable tips for prospective purchasers of cathode ray oscilloscopes

100

PERCENTAGE RESPONSE
v
?
I

FREQUENCY - CYCLES PER SEGOND

Fig. » Response curves for 3 osclllograph amplifiers wih diiferenl degrees of compensalion

HE analysis and comparison of

equipment characteristics relat-
ing to cathode ray oscillography is
hampered by the lack of universally
agreed upon definitions. Diflerent
people may have many different ex-
pressions and inlerpretations of
terms in stating their actual needs
in oscillograph performance. Like-
wise some published oscillograph
specifications are based upon aver-
age performance characteristics and
thus, even though a number of in-
struments may give better perform-
ance than that specified, an almost
equal number will not. Again, some
oscillographs are designed to fit

specifications so closely that normal
aging of circuit components or re-
placement of vacuum tubes will re-
sult in performance which is inferior
to the written standards. Other os-
cillographs are designed with no
consideration for variations which
occur in power line voltage and fre-
quency. Some may not provide mag-
netic shielding for the cathode-ray
tube. The following outline is pre-
sented to indicate these and many
other points to be considered in ap-
praising true performance.
Oscillographs are available which
employ 7 or 9-in. tubes in which
tube size alone is pointed out as a

distinct feature. To be sure, the
larger screen is desirable, but only
if everything else is equal. Specifi-
cations should be examined to de-
termine if the amplifiers in the in-
strument are capable of producing
sufficient undistorted deflection to
utilize the full area available. Other-
wise there is no advantage in the
large screen. Furthermore, since the
area of a 7-in. screen is almost twice
that of the 5-in. screen, accelerating
voltage must be proportionately in-
creased in order to maintain com-
parable brightness of patiern, In
addition, the fluorescent spot-size in
a 5-in. tube is usually smaller than
in an equivalent tube of larger size,
and better resolution is possible for
studying pattern detail.

One method of evaluating per-
formance of an amplifier in an oscil-
lograph is in terms of its sinusoidal
frequency - response characteristic,
or its bandwidth characteristic. A
specification may read: ‘“Vertical
amplifier response down 309 at a
frequency of 1 me per second.” This,
however, does not tell a complete
story because another amplifier,
while similarly specified, might give
entirely different performance due
to the shape of its frequency re-
sponse curve.

Response curves can be drawn for
three amplifiers, all of which have
the same nominal bandwidth as
shown in Fig. 1. Note, however, that
curve A slopes gradually at the
higher {requencies. It is typical of
an amplifier without high-frequency

Flg. 2: Oecillograms showing response of three amplitiers represenied by A, B, and C respectlvely Flg. 1) lo & square wave signal
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Specifications

E. G. NICHOLS & R. 1. MucCAULEY,

Alless B, DuMont Luboratories, Ine.

compensation. Curve B is fat to a
higher frequency, but then drops off
more sharply, as is typical of an
amplifier with compensation. Curve
C rising slightly before a sharp fall
is typical for an amplifier that is
over-compensated in order that its
response specifications may read the
same as the others.

The oscillograms in Fig. 2 indi-
cate the waveforms which might ap-
pear on the cathode-ray tube screen
if a square pulse were applied to
each of the three amplifiers. From
them it is obvious that the perform-
ance of the three amplifiers are not
at all similar. It is therefore essential
that the information concerning the
frequency -response characieristics
of an oscillograph be examined
closely in order that maximum per-
formance in the amplification of
complex as well as sinusoidal sig-
nals can be realized.

Many oscillographic specifications,
particularly for those instruments
which have wide-band amplifiers,
give only the response of such am-
plifiers to a sinusoidal signal. How-
ever, the response of an amplifier
to a complex signal (one which con-
tains a number of sinusoidal fre-
quency components) depends as well
upon the constancy of delay through
the amplifier at all these frequen-
cies, the delay usually being ex-
pressed in terms of phase-shift of a
sinusoidal signal. If the component
frequencies in the complex signal
are pot all delayed by the same

amount (i.e.— phase shift propor-
tional to the frequency), the com-
plex waveform will be distorted in
passing through the amplifier.
Therefore, cathode-ray oscillographs
which are designed for the investi-
gation of short pulses and other
complex signals should have speci-
fications for the response of their
amplifiers to pulse waveforms.

In oscillographs which have high-
impedance amplitude controls, the
maximum amplifier bandwidth will
only be available when that control
is at its maximum position. At all
other positions, because of the ef-
fects of stray capacities across the
high-impedance, bandwidth may be
seriously decreased.

The oscillograms of Fig. 3 illus-
trate what may happen if a square-
wave signal is applied o an ampli-
flev  which has a high-impedance
amplitude or gain control. The re-
sponsc in 3A is obtained when the
gain control is at maximum position,
while that in 3B is obtained with the
control at an intermediate position.
It shows distortion produced by the
narroweyr bandwidth characteristic.

Specifications should be checked
to see if amplifier frequency-re-
sponse is specified at some particular
gain-confrol setting, or whether it
applies to all gain-contirol positions.
The better, more-expensive oscillo-
graphs have low-impedance gain
controls and, therefore, a bandwidth
characteristic independent of ampli-

(Please turn to next page)

Fig. 3: Mmdmum (left) and reduced (righl) gain control effecis upon amplifier bandwldih
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Fig. 4: Oscillogromz showing lmitalions
upon usable bandwlidth of au oscillogcope
due 1o insuificient sweep speed (above):

lasufficieni  paitern  brighiness  (below}

Fig. 5: Compare the resolving powers of low-
voliage CR lube having a large spot slze
{abova) and high vollage lube (such as the
S5RPA 1yps) wilh a smaller slzed spot (below)
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OSCILLOGRAPH SPECIFICATIONS (Continued)

Fig. B8: Osclllogram compares non-lnear
sawlooth vollage (solid lUne) with one
that s perfectly linear (shown dotled)

fter gain, an important characteristic
in any oscillograph except for the
most elementary applications.

Amplifier bandwidth by itself
does not determine the usable band-
width. Maximum available sweep
speed and maximum brightness of
the cathode-ray tube are also fac-
tors 10 be considered. In Fig. 4, a
damped sine-wave oscillation is
used as an illustration of this point.
In 4A, brightness is satisfactory,
bandwidth is assumed to he ade-
quate, but sweep is not high enough
to prevent crowding of the pattern
at the frequency which is being
plotted. The oscillogram 4B illus-
trates the effect when the sweep
speed is high enough but brightness
is insufficient because of an im-
proper selection of the cathode-ray
tube or its accelerating potential.
Only the peaks of the sine-wave are
visible during the first few cycles
where the fluorescent spot is moving
most raipdly. As the oscillation is
damped, the spot moves more and
more slowly until the complete cy-
cles are finally visible,

In general, the use of single-ended
or unbalanced deflection amplifiers
is confined to the smaller. more in-
expensive oscillographs. When a
signal is applied to only one plate of
a deflection-plate pair (the other
plate being connected to the anode),

1t is ordinarily not possible to prop-
erly focus the resultant trace across
the entire screen since the effective
accelerating voltage is dependent
somewhat on the deflection poten-
tials, producing an “astigmatic”
condition where either horizontal or
vertical portions of the trace can be
focused, but not both simultanc-
ously. This effect is compensated for.
however, in some oscillographs
where, although unbalanced deflec-
tion is employed, an auxiliary focus
control (in addition to a convention-
al focus contrel) provides perfect
focusing over the entire screen.

Rerolving Power

Comparisons between oscillograph
performances cannot be made solely
on the basis of deflection sensitivity.
A better evaluation term is deflec-
tion sensibility, a factor which com-
bines the characteristics of deflection
sensitivity and tube spot-size, and
which is, therefore. a figure of merit
for resolving power of an oscillo-
graph.

The oscillogram, Fig. 5A, is typi-
cal of that obtained on a cathode-
ray tube operated at low accelerat-
ing potential and having good
sensitivity but large spot-size. Note
the incompleteness of resolution
even though the pattern itself is of
large size. Fig. 5B is typical of one
obtained when the same signal is
applied to a cathode-ray tube oper-
ated at high accelerating potential.
Every detail shows up clearly be-
cause this tube has much smaller
spot-size and therefore better de-
flection sensibility, even though de-
llection sensitivity is not nearly as
great.

Deflection sensibility is particu-
larly important in connection with
the Type 5RP-A series of cathode-
vay tubes, These are designed to op-
erate with accelerating potential up
1o 28 kv. They have but little lower
sensitivity than other tubes oper-

Fig. 7: A sinusoldal vollage plolted on non-linear (lefl) and linear (righl) Ume bases
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ated at 2 kv. to 3 kv. However. they
have much smaller spot-size and
actually greater resolving power.

A probe is [urnished with some
oscillographs in order to provide a
high -impedance, low -capacitance,
shielded input for the vertical am-
plifier. It is wise in these instances
to check the specifications concern-
ing inpuil capacitance at the panel
terminals. This capacitance may be
so high that the panel-terminal in-
put will impose too great a loading
effect upon high-frequency signal
sources and will make the use of the
probe mandatory. If the use of the
probe is absolutely required, then
the specified sensitivity must (de-
flection factor) include the probe.
because it may introduce a signal
attenuation in the order of 20:1.

The time-base in most oscillo-
graphs is supposedly linear unless
otherwise stated. However, not many
oscillograph specifications include a
statement concerning the linearity
of their sweeps. Fig. 6 shows a
waveform oscillogram of the voltage
generated by the linear time-base
generator; the solid line indicates a
departure from true linearity (dot-
ted) which occurs in many time-
base generators.

Similarly in Fig. 7, (A) represents
the appearance of a sine-wave sig-
nal as plotted on the non-linear
time-base, which (B) shows the
same sine-wave plotted on the
linear time-base. Linearity of the
time-base may be noted from the
spacing between peaks of a sine-
wave as in Fig. 7A. The spacing is
not uniform if the sweep is non-
linear.

With certain low-priced oscillo-
graphs, sweep speeds are stated
which approach Y4 microsecond per
in. Actually such high speeds are
useless if the sweeps ave to be trig-
gered at low repetition rates unless
cathode-ray tube is sufficient to
make the trace visible on the screen.
An oscillogram of a phenomenon
having a repetition rate of only 30
c¢ps may be plotted on the 1 micro-
second sweep of a cathode-ray os-
cillograph with an acceleraling
potential of 12 kv. In order to pro-
duce a trace of comparable intensity
on an instrument operating at 3 kv.,
the repetition rate needs to be
around 600 cps.

It is the energy furnished to the
cathode-ray tube screen pev unit of
time which determines the brilliance
of the trace. Since this energy is de-
pendent upon accelerating potential,
a cathode ray oscillograph which

(Conttnued on page 74)
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Chicago IRE Conference Report

Wide variety of communicotion, industrial and manegement

problems discussed at recent electronic conference in Chicago

R_v RALPH R. BATCHER. Consulting Editgyr, TELETECH

HE fourth National Electronics

Conference held in Chicago No-
vember 4-6 again provided a mecli-
um where the year's advancements
in the electronic arl were discussed.
The program was about equally di-
vided between communication sve-
tem details and non-comumunication
applicatians. The Conference, a non-
profit uandertaking. is sponsored
jointlv by the Illinois Inst. of Tech.,
Northwestern Univ, of 111, and the
national organizations vl the AIEE
and the IRE.

In addition ito the technical pro-
gram of about 70 papers. the manu-
facturers’ exhibits displayed a lavge
number of new electronic instru-
ments. systems and components. The
program covered a wide variety of
basic subjects. Space permits veport-
ing only a few highlights of this
technical schedule.

Among the papers relating to de-
vices and materials receiving un-
usual attention was one on Transis-
tors. by Brattain and Barden (BTL).
This new contact tyvpe amplifying
device. using a gerranium or sili-
con crystal. can provide a gain of
possibly 100. It was disclosed that
the nominal operating potential of
around 35 volts can be veduced lo
as low as one voll with selected
conditions. This paper reported the
characteristics of the germanium
lype trangistors currently produced.
An audip frequency oscillator using
transistors was demonsirated (Fig.
1).

Another paper describing a new
material possibility was one by J. V.
Lebacqz (Johns-Hopkins) on the r-f
properties of columbium nitride at
a low temperature. When modu-
lated r-f signals ave applied across
a strip of CbN, maintained at iis
transition temperature 1534°., an
audio voltage at the modulating fre-
quency appears at its terminals, in-
froducing interesting speculation on

TELE-TECH + December, 1948

the phenomena of super-conduetiv-
ity .

A foresight into the far reaching
applications aof ceramic dielectries
was given in a report by G. R. Shel-
ton (National Bureau of Standards).
Ceramie capacitors are useful in
equipment size, weight and cost re-
dueing programs. This paper was
concerned with dielectries having
compositions represented in the sys-
tems BaO-SrO-TiO. and BaO-MgO-
TiO.. The properties of barium-
calcium  titanate dielectries were
reported showing the effects of a
systematic variation in composition
upon the dielectric constant and Q,
at frequencies of 30 ke ta 3,000 me,
and the temperature coefficient and
stability of dielectries stored 6 or
more months.

A new design for a Sound Level
meter was deseribed and exhibited
by H. H. Scott utilizing subminia-
ture tubes and other components

TO SPEARER

fig. 1: Germanium crysial transisior used in
audio oscillater, amplifier demonsiralion

www americanradiohistorv com

selected and assembled for minimum
weight and bulk, The total weight
of this instrument was slightly over
two Ibs.. with performance charac-
teristics (besides meeting all ASA
requirements) at least as good as
those of the larger types and in rug-
sedness. stability and dependability
better. The meter included 512-AX
Raytheon pentodes as voltage amn-
plifiers, and a diaphragm type crys-
tal microphone.

Magnetic recording technics both
for home and industrial recording
received a loi of attention. In the
former application, a report by Mar-
vin Camras (Armour Research
Foundation) mentioned that few of
the far-reachipg possibilities in the
field of magnetic recording have
been explored to date. It is possible
16 manufacture large quantities of
magnetic records quickly and at low
cost. Wide potentialities are appar-
ent in the use of the new metho(_i in
home recording: in purchasing,
yenting. or reprocessing of recorded
entertainment; in “Voice snapshots_"
with pocket models; in stercophonic
music: and in amalear photography.

Far recording and handling in-
dustrial measurements a magnetic
tape recording and data inlerpreta-
tion system was demonsirated _b_\'
the Cook Research Laboratories.
This system records transients with
cyclical frequencies up lo 100 cps
on magnetic tape. Using only a sma__ll
portable recorder the eguipment 1s
capable of recording virtually every
conceivable measurement that can
be converted into an electrical sig-
nal. including accelerations, stresses.
pressuves, temperatures, vibrations.
The record obtained is then played
back through a data interpretation
system which (ransforms it into
graphic forms. The demonsirations
consisted of recording and playing
back the output of various sensing
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CHICAGO IRE CONFERENCE

(Continued)
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Fig. 2: Basic cirenil and operating oscillograms of lecked-In oscillalor using sum of Hrsi
and third harmonics im shock exciled circuils o control horizontal sweep Irequency

elements such as accelerometers,
praessure transmitters, etc. Applica-
tions of the equipment range from
aircraft flight test and upper atmos-
phere studies via V-2 rockets to the
analysis of ride ability and durabil-
ity of automotive test cars.

A description of the mass produc-
tion methods used in the manufac-
ture of television cathode ray tubes
on an assembly line basis by D. Y.
Smith (RCA, Lancaster), described
new production machinery. Colored
slides illustrated details of the un-
usual egquipment in use.

Several new tubes were discussed.
A new subminiature electrometer
tube was shown by H. F. Starke
(Raytheon). The tube is well suited
to volume production using manu-
facturing technics similar to those
used in producing hearing aid tubes.
Typical applications include ioniza-
tion chambers, use as a high im-
pedance current source, and its use

‘local-oscillator purposes.

in photocells and mass spectro-
graphs. A paper describing the ap-
proach to the design of a relatively
high plate current dual control grid
pentode for use in gating and control
circuits was given by R. W. Slink-
man, (Sylvania). By proper use of
space charge effects and grid align-
ments a sharp No. 3 grid cut-off
characteristic was obtained with a
reasonable ratio of plate Lo screen
current.

Further details and characteristics
of the G.E. dyotron tube as a very
high frequency oscillator were de-
seribed by R. A. Dehn (G.E. Co.).
Laboratory measurements show that
3:1 tuning range in the 800-3500 mc
range is possible with a single tube
in a simple coaxial cavity tuner.
Power output throughout this band
is adequate for signal generator and
The fre-
quency stability of this oscillator
with reference to both thermal and

Fig. 3: Varlable frequency osclllalor with tube elements in {requency determining elements
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electrical effect was mentioned. Sta-
bilities of five parts per million are
readily obtainable.

A direct application of facsimile
methods to engraving processes, de~-
seribed by J. A. Boyajean (Fairchild
Camera & Inst. Corp.), provides a
fast method of producing half-tone
engravings from a picture without
the usual photo-chemical etching
process. The use of a carrier fre-
quency modulated by the photocell
pickup provides the required half-
tone screen. The engraving consists
of a series of regularly spaced, flat-
printing surfaces of varying area,
depending on the greyness of the
picture.

This variation in reflection den-
sity of the subject picture modulates
a photo cell to produce an ampli-
tude-modulated signal which, am-
plified, actuates the stylus driver in
a fashion similar to hill-and-dale
recording. In this case, however, the
stylus penetrates the surface of a
celluloid plate burning a pyramidal-
shaped hole therein during a por-
tion of the alternate half-cycle and
completely ¢lears the surface dur-
ing the in-between half-cycles.

Several papers were delivered on
television. Kurt Schlesinger (Mo-
torola) discussed possibilities and
limitation of passive filters in
locked-in oscillators, where high-Q
circuits are used to select a narrow
spectrum around the line scanning
frequency (the flywheel effect). A
practical filter which employs two
shock-excited cireuits tuned to the
first and third harmonic of the line
scanning rate is shown in Fig. 2.
These tuned circuits offer consider-
able protection against noise. The’
end product of this development is
a system which employs a locked
oscillator, tuned to the average line
frequency, and directly synchro-
nized by the signal input.

Another timely paper was pre-
sented by R. D. Duncan, Jr. (RCA)
on “Master Television Antenna and
Signal Distribution Systems for
Large Buildings.” Two fundamental
types of distribution systems, viz.,
video frequency and radio frequency
were described and their character-
istics, advantages and disadvantages,
noted. RF systems which permit the
use of standard comimercial makes
of receivers are subdivided into two
classes: one where {ransmission is
at high impedance and the other at
low impedance, grounded. The An-
tenaplex system and equipment
components were described in detail.
Special types of directional receiv-
ing antennas required to discrimi-

(Continued on page 68)

TELE-TECH + December, 1948


www.americanradiohistory.com

S. L. Bailey New IRE President

Stuart L. Bailey, consulting radio
engineer and partner of Jansky &
Bailey, Washington, D. C., has been
elected president of the Institute of
Radio Engineers for 1949. The new
vice-president is Arthur S. McDonald
of Australia, a Fellow of the IRE since
1941 and currently chief engineer of
the Overseas Telecommunication Com-
mission, Sydney, Australia.

Williarn L. Everitt, head of the De-
partment of Electrical Engineering at
the University ol Illinois, and Donald
G. Fink, editor of Electronics, have
been named directors-at-large for the
1949-1951 term. New regional divectors
are: John V. L. Hogan, North Central
Atlantic Region; George R. Town, East
Central Region: Ben Ackerman, South-
ern Region; and Frank H. R. Pounsett.
Canadian Region,

Signal Corps Purchasing

A list of items lo be purchased and
purchasing locations for the Signal
Corps has been prepared by the Cur-
ren{ Procurement Branch, Logistie
Division, General Stafl, U. S. Army.
The equipment listed includes:

8atteries, Cable, Coils and Copaciters, Cord Sets,
Crystaly, Elocirea Tubes, Farc.mile and Recording
Gttulpmenl, Head Sets, Metal Fabricated Produdis,
Microphones, Mine Detactors, Plugs, Power Uniss
(Speclal Purpose Only), Public Address Systems,
Radar and Azsociatod Eouipment, Rodio Equipment,
Reel Unils, Resi s, Taloph Corrier Equip t,
Yolephone Eq]qipmem, Toletvpe Equipment, Test Sots
and Meters, Transformers, Switchot, Sockets, Visuost
& Sound Signaling und Ranging Equlpment, Wire,

Educalional and development items
will be bought by Chief, Laboratory
Office, Conlracting Division, Signal
Corps Procurement Distriet, Fort Mon-
mouth Area, Fort Monmouth, N. J.
Motion picture (ilms and supplies for
Signal Corps Photographic center will
be handled by Chief, Photographic
Center Offlce, Signal Corps Procure-
ment District, 35-11 35th Ave., Long
Island City 1, New York, N. Y. All
other items will be purchased by Com-
manding Officer, Signal Corps Pro-
curement District, 2800 South 20th St.,
Philadelphia 45, Pa.

850.5 Million Sales Total

RMA member-companies sold $50,-
318,006 worth of radio and television
transmitting  and communications
equipment during the Arst six months
of this year, accoyding 10 a report
issued by the Radio Manufacturers
Association. Governmenl purchases
represented 67% of the total. Sales of
civilian broadcast {ransmilting equip-
ment, including AM, FM and lele-
vision, amounted to $8,099,780 in the
second quarter and brought the six
months’ total to $14.825,115.
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Radio-Industry Mobilization Launched

Mobilization planning by the Elec-
tronics Equipment Advisory Commit-
tee, established jointly by the National
Security Resowrces Board and the Mu-

F. R. Lack

nitions Board, has been successfully
launched on the precept that in the
formulation of plans for the utilizalion
of the resources of the indusiry the
govermment will lean on all manufac-
turers—Ilarge, mediwm and simall.

This principle was emphasized at the
first meeting of the group in Washing-
ton (Nov. 16), by the Committee's co-
chairmen, F. R. Lack, vice president of
Western Eleetric, and Capt. W. C.
Wade, USN, chief of the Facilities Di-
vision, Munitions Board.

At the first meeting of the organiza-
tion, which is charged with planning
the marshalling of all equipment f{acili-
ties in the electronics field in the event
of a national emergency, provision was
made for a special committee which
will work with the military in stand-
ardization of government specifications
and nomenclature, On those aims the
group will work with the joint Army-
Navy-Air Force Standards Agency at
Fort Monmouth, N. J. In additlion, ather
committees will study the various com-

Coming Events

Dee¢. 10 - 11 — Southwestern TRE Con-
ference, Baker Hotel, Dallas, Texas.

Dec. 26-31—Mathematical Association
of America, Southwestern Regional
Meeting, Houston, Texas.

Jan. 10-12—Symposium on High Fre-
quency Measurements, under spon-
sorship of AIEE, IRE and the Na-
tional Bureau of Standards, Dept. of

Interior Auditorium, Washington,
D. C.
Jan., 22—Television Recelver Sym-

posium, New York Section of IRE,
Engineering Society Bldg.,, New
York, N. Y.

March 7-10—IRE Annual Convention,
Hotel Commodore and Grand Cenfral
Palace, New York, N. Y,
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ponents of the overall mobilization
“master” plan.

Attended by twenty-three executives
of radio manufacturing companies, the
advisory committee session was high-
lighted by the presentation by Chair-
man Lé&ck of the Radio Manufacturers
Association’s mobilization plan which
has been under study for months by
the armed services. The government
viewpoint on requirements in elec-
tronicic mabilization was detajled by a
number of representatives of the armed

services, the National Securities Re-
sources Board and the Munitions
Board.

Tape Recordings Complete
Transcontinental FM Network

Everett L. Dillard, president, an-
nounces that the Continental FM Net-
work has completed arrangements with
Orrin H. Brown, general manager of
FM Siation KSBR at San Francisco,
to provide Continental Network pro-
grams by means of high=0delity Ran-
zertone-tape recordings to the West
Coast FM audience.

KXSBR thus becomes the first West
Coast FM station to affiliate with the
Continental FM Network, as well as
the first to receive Continental shows
by tape f(ranseription on a regularly
scheduled basis.

KSBR operates with a radiated power
of 250,000 waits and is the highest
power M station in operation on the
Pacific Coast. 1t is also one of the
highest powered stations now operat-
ing on the North American Continent.
The transmitier of XSBR is located on
Mount Diablo in lhe San Francisco-
Oakland Metropolitan District,  The
principal studios of the station are lo-
cated at San Bruno, Calif.

The programs are iranscribed in the
studios of WASH (FM) in Washington,
D. C. on the Rangertone machine at the
same thme that the Continental pro-
grams are being fed over its existing
15,000-¢cycle intercity telephone cireuit
to the Armstrong Stations, W2XMN
and W2XEA at Alpine, N. J. and trans-
mitted to other Continental East Coast
affiliates by off-the-air relay. These
tape transcribed shows are then im-
mediately shipped by air express from
the East to the West Coast for broad-
casting by KSBR.

Sound Apparatus Consolidates

The main office and manufacturing
plant of the Sound Apparatus Co. have
been consolidated in Stirling, N. J. An
engineering representative with facili-
ties to demonsirate the company’s
products will be appointed for the con-
venience of visitors to New York City.

5t
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ELECTION RESULTS MEAN GREATER EFFORT
TO BOOST TELEVISION BY FCC—The election re-
sult spelled one thing certainly. that the FCC will con-
tinue its policy and objectives to make Television its
No. 1 Task. Because all the Commissioners and, particu-
larly, Chairmuan Wayne Coy are completely in accord
that Television holds the greatest potential for the
American public of any new industry on the horizon.
In fact, since the FCC Commissioney lineup remains
unchanged—and probahly Commissioner E, M. Webster
whose term is the first to expire on next July 1 will be
reappoinied—the broadcasting and communications
services which are regulated by the FCC know better
than probably any other segment of American business
and industry what courses lie ahead for them. Chair-
man Coy, who has been doing a most notable job in the
past six months of discussing in public addresses the
future of broadcasting and television. envisions at least
1.000 Television stations in the United States in the nexi
seven or eight years.

TV-FM ENGINEERING CONFERENCE OF FCC 1S
ALL-IMPORTANT—Most important for both ibe radio
engineering profession and especiilly for the radio
manufacturing industry and television and FM broad-
casting services 1s the three-day engineering conference
of the FCC on the proposed rules and engineering
standsvds for Television and FM broadeasting which
was scheduled for Nov. 30 and Dec. 1-2. The probing of
the nation's radio engineers through the Joint Technical
Advisory Commitiee of the Institute of Radio Engineers
and the Radio Manufacturers Association, headed by
RCA Frequency Bureau Chief Philip Siling, will blue-
print the timetable when the present “freeze” on lelevi-
sion station construction permits can be lifted. FM
broadeasting which Chairman Coy and the FCC feel
strongly is on the road to great strides of progress as
the broadecast outlet for smaller communities of the
nation will also greatly benefit from the engineering
conference's determinations. There may also evolve the
delineation of the long-standing issue of cleay channel
broadcasting stations in terms of power and coverage.

MILITARY SERVICES' PROCUREMENT OF
RADIO-ELECTRONICS EQUIPMENT TO BE
LARGER—With the certainty that the Armed Services
will receive a budget for the nexi fiscal year, beginning
July 1, of at least 813 billion, the allocations of procure-
ment contracts by the Army Signal Corps, the Navy
Electronics Division of the Bureau of Ships and the Air
Force's Materiel Command at Wright Field to the radio-
electronics manufacturing industry loom as large and
in all probability greater than have been the production

52

Latest Radio and Communications News Developments

Summarized by Tele-Tech's Washington Bureau

LETTER

assignments of this current year. A comprehensive
review of the mobilization planning and launching of
an extensive study by the manufacturing industry itself
of all elements of end-equipment and component pro-
duction was launched in mid-November at the highly
significant meeling of the Electronics Equipment Manu-
facturing Industry Advisory Committee to the Muni-
tions Board and the National Securily Resources Board
held at the Pentagon. A most important subject was the
outline of the Contingent Contract Plan by an outstand-
ing Navy expert, Captain C. A. Rumble, chief of elec-
tronics under the Navy Operations Deputy Chief for
logistics. This Plan provides that all manufacturing com-
panies will be advised of their production task in event
of a war emergency and for a stepped-up defense.

FINAL MOBILE RADIO ALLOCATIONS SLATED
BEFORE END OF YEAR—DRefore the end of the year
the FCC is planning to reach a decision on the final
frequency allocations framework for the vast sphere of
Mobile Radiotelephone Services. All during November
the engineering and legal staff officials of the Cammis-
sion assigned to the mobile sevvices have devoted nearly
all their time in the analysis and review of the two-
week-long oral arguments on mobile frequencies which
were presented by over 100 atiorneys and engineers
{rom those services. The staff group has been holding
meelings al least once a week with Commissioner E. M.
Webster. engineer-member of the FCC, 1o coordinate
the frequency planning. It is anlicipated that the Com-
mission will place in its final allocations blueprint major
emphasis on the present development of the multi-
faceted mobile services. bracketed with the public de-
mand and need, and will look to the expected future de-
velopment in the parcelling out of channels, especially
in the overcrowded 152-162 megacycle portion of the
spectrum.

MISCELLANY—Radic manufacturers can well lonk
to a fertile Reld of sales in Citizens’ Radiocommunica-
lions when the FCC determines the final rules and
engineering standards for that service, which is ex-
pected 1o expand rapidly in this field of short-distance,
low power communications in the 460-47¢ mc band
with this decision: it is significant that the FCC has
received no comments or objections to its praposed rules
issued last March. Thevelore these ure slated as final
regulations with only minor modifications, . . . The
Civil-Military air navigation program (installation of
$1.3 billion worth of equipment in next [fiteen years)
received great impetus toward ils goal with the series
of CAA demonstrations of the elecironie systems at the
Indianapolis experimental airport.

TELE-TECH * December, 1948

www americanradiohistorv com


www.americanradiohistory.com

For wider frequency range...top writing rates...

olfige Gscilleg

increased brightness...it's

DU MONT

4
(4
$ The basis is the Type SRP-A Cath-
ode-ray Tube operating ai an acceler-

afing potential up lo 28,000 volis maxi-
mum. This achieves: (1) Greatly
increased brightness; (2) Observation
or recording of iraces hitherto invisible;
(3) Vasily increased writing rates even
better than 400 inches per microsecond;

|

WRITING RATES TO
ABOVE 400 IN./MSEC.

ange fro
d-c and a-c
ial features
usual

: Y
Type 250-H: Covers
le‘::ials coniaining both

examined. M
1i:;:at:‘lu.\t(ex lineat lime-base of un

Type 280: A precision lime-meas-
uring oscillograph with range of 10
cps 16 10 mc. Sweep speeds as high
as 0.25 microsecond/in. are avail-
able. Duration of auny portion of
gignal measured on 0.25 micro-
second/in. sweep to an accurecy
of =001 microsecond. Iniervals
greater than 5§ microseconds read
on calibrated dial io accuracy of
=+0.1 microsecond. Ready applica-
iion 1o precise measurement of du-
ration of waveform of various com-
ponenis in the composite television
signal. Acceleraling potential ad-
justable Irom 7,000 to 12.000 volis.
Recordable writing raies up o 63
inches pey microsecond, with com-
mercially available equipmenl.

th maximum acceleral

dable writing rat
econd.

cillograph wi
13,000 volis. Rec_or
40 inches per micros

$ ALLEN ©B. DU MONT LAROHATORIES, INC.

i)

EEETEIEN

- o
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(4) Oplica) magnificatlion by projection
Jenses such as Dn Monl Type 2542. Al-
though deflection sensiiivilies are
slightly less than those of low-voltage
cathode-ray tubes, high-voliage oscil-
lographs produce smaller spot size and
higher brighiness, thereby presenting
a finer, betler resolved trace.

And here's the Du Mont selection of
high-voliage oscillographs:

% a3
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New Parts For Designers

AC-DC Relay

Type PIZXIEX small-gixe control reluy can
he uszed on ag and de, as well as on half-way
rectified ac and has DPDT canacts rated 2

amps, 113 volts ag.  Normal de operating
power fg .15 walts with & maximum coil re-
sistance of 2,200 ohms. Operaltion of ARG re-
lays [s approximately # volt amps. with coils
up 1o 113 volts, 60 cycier, The open-lyps re-
Iny js 13 x 14 x 1 in. and waolghs almost
two  ounces.—St{ruthers-Dunn, Inc., 150 XN,
Thirteenth St., Philadelphla 7, Pa.

Selenfum Rectifer

Each of the 34 (6% x T4 ) elemenls In this
heavy-duty  s=lenium stack is  molsture-
nroofed, providing adequate protection against
f

The slack will deliver
1500 amipg. and nine volts continuous load In
a three-phase half-wave ecircuit, An  alr
velocity of approximately 800 linear fi. per
mnute 35 required and the terminals are
meunted so that they do nol ohsiryger the
air flow from the f(an-—Internationnl Ree-
tifier Corp., 6809 §. Victorla Ave., Los An-
zeles 43, Callf.

Round Rheostats
Seven smizen from 50 to 500 witts of vitreous.
enameled round rhecatats have maximum cur-

corrosive almosphare,

rent values ranging up to 22.4 amps. Ingalating
parts are made of strong ceramic material.

HMence there is no shrinkage or loss of in-
sulation thoush carbonization due to heating.
Contact arm consists of a channel-shaped
canter truss spring hinged to a contact block
holder. The hinge spring assures the correct
coninet pressure batween the contact block of

M4

copper-graphite and the wind al l paines
of the sluling patli, KRex Rheostnt Co., Bald-
win, ‘L By Di X

Audio Transformers

Epecind coll and core constynglion tn Lhe pnew
Htancor “HIM and W servies of high fi b3
altdio transtofmor= resulls in 1he reduction to
a mimmue of b pickup, leakage Tonclsnes

and bartonie and jateviodulalion distortion
Both series are potted in gray ensmelled cast
vases with four tapped holes on top and hog-
ftone for HMush mounting. Stud-type lerminals
arée provuleml on o phenolic papel -——Ntandnard
Transtormer Corp.. Dept. K. Elston, Kedzie &
Addison Streets, Chleago I8, TIL

Rubber Connector

Most of the periable power  teaisnission
problems  encountered  in valee and  piclule
tran=mi=sion may be elosinited throush use

of integrally molded Neoprene rubber connece-
Lorg,  Push-lateh plug  (Hustrated
originally for the Signal Corpg. i
many styies avatlable, Advantaz
this ohe piece gable 1o conmectol assenbly k
inereased  =alety;  acvilental dlisengagement
entlon: positive polavization: aod eonstani
1 sure eontact,— Mines Equipment Co., 3215
Clayton Ave, Dept. A2, S(, Louls 18, Mo,

of tln

med tot

Time Delay Unit
The Tarrvion time delay

witit sett| < anvwhere v

two mrinutes aod is stable

unil iz provided
Ny O #econd o
in operation when

(s

it

subfected to ns high as 12 G's acceleration.
Heater currenls may be ranged from six to
115 volts, ac or Jde¢. Trv is furnished with an
octa}l plug-fn baze which is interchangeable
wlth similar time delays.—Cook Eleetrie Co.,
DiaPHlex Div., 2700 Sounthport Ave., Chl-
cingo, Yik.
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Miniature Swiiches

Designed to mect the need for n mnadler
lever-type switeh; the MOT switehes have the
widded advantages of shielding betlween gwitch

elnbties and provisions far mounting on sl
standard mounting centers. The MOT-4 has
& total depilh bebind the panel of 2 21732 in.,
including termloals, The frame face s % x
In. with o 15716 x 8/64 in. panel alot. To-
deptlh nf the MOT-1 behilnd the pianel 18
! In., meluding terminals —General Control
Co.. 1200 soldiers Field Rd., Boston 34, Mass.

Molded Capuacitors

Said te be the smallest molded lubularg
ever produced, Prokar capuacitors are impreg-
nated with a recently-developed high tem-

peratuve  plagtic whict
]J‘.‘I"
temperatures pver

provites a censider-
nance wdvantage at high
othlar known impregnants.
They are rated foy aperation In temparatures
rram ~—=20%C 1o 4 125° C.—Sprague Electric
Co., North Adams, Mnass.

Interference Filtesr

The type filter to be used in a clrcult, as
well ag the hewt conneetiong are determined
auickly and accurarely by the naw Aerovox

S — 1

The unlt is mounted in

Filter.
® sturdy metal cabinet and s gopplfed with

Interference
an assortment of cony Ung cords, 1)lu1,’! re-
ceptagles and clips w h may be connected
{9 the noize-produciug appliance or equip-
ment. Turning the control knob to differsnt
setlings brings into the c¢irewit ths same
cirenit elements which are round in Aerovox
interterence filters of corresponding type
number. When the satisfactory filter s de-
termined, permanent installation may be
made.~~Aerovox Corp, New Bedford, Mass.

TELE-TECH * December, 1949
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Gaquaqjow’aﬂiow’?m%&m of Lig

“High vacuum of 2 x 106 milli-
meters of mercury’’ is a sciencific-
sounding phrase, utterly meaningless
to most people. Yer these same
people are enjoying the benefits of
high vacuum in scores of ways right
in their own homes:

Perhaps you may be reading this
under a light thac shines brighter
because of high vacuum in bulb or
fluorescent tube. Your radio plays
sweeter because of higher vacuum
in radio tubes: Without high
vacuum you couldn’t have televi-
sion. Better removal of ajc from the
receiving rube means greater clarity;
more faithfu) jmages on the televi-
sion screen:

TELE-TECH * December. 1348

The plastic ash tray at your elbow
—many of the vitamins and miracu-
lous pharmaceuticals in your medi-
cine cabinet—the cosmetics on the
dressing cable—are among many
products which have been—or can
be—made becter in quality, lower in
cost because of discillation, dehy-
dration or metallic evaporation under
high vacuum:

New ways of using high vacuum

Distiianion Propucrs, Inc.

777 RIDGE ROAD WEST o ROCHESTER 13, N. Y.

are constantly being discovered in re-
fning industries, in medical science,
in merallurgy, in dehydrartion, in food
concentrates, in textiles, in acomic
energy !

DPI can aid in research in setting
up pilot operations and can advise
on engineering and building com:
plete installacions for profitable com-
mescial applications of high vacuvm;
We invite inquiry.

Manufacturers of Molacwar Stifls and High+Vocuum Equipment; Dislilisrs of Qil-Sofuble Vitomins

and Other Concantratar for Science ond Industry

www americanradiohistorv com
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What's your problem?

Fine Wire? Tungsten? Molybdenum?

MR. N. AMMELLING ne=ded
333,000 feed of .00) enamelled cap
per wire. He colled Norih Ameris — 5=

=5 . . s )
can Philips and in good time re- =
ceived a ans-pound pockage . . . -
his 84 milas of wire enamelled to
fils specifications.

Problem 2

The firm of AL LOYS & AL
UMINUM were in urgent need
of fine aluminum and aluminum
alloy wire lor o delloate pro
duction iob. Fine Wire Head-
auarters assured {hiem that il
was no problem a1 all. The
order was placed, the Fine
Wire delivered, and it per-
formed 1d the complele solisiac-
tion of zll concerned.

Problem 3

MR, MUST B. FLATED, who re-
quired metalelad wirs jor o
spemific  opplication,  ohoned
Fine Wire Heodguarters. We

supplied the hase material lo

provide the physical characier-
istics desired, and plaled it o
meet his exacting specifications

for speriz| surizce qualities.

the answer

Why not call Fine Wire Headquarters when you have o
cuestion about fine wire? We cam'’t do the impossible, but wa
ccn do lois of things that can bring you the right fine wire for
the job. So—when you have « proklem on Fine Wire, Tung-
slen or Malybdenum-—wire, phone or write to North American
Philips, makers of NORELCO Fine Wires, and ELMET Tung-
sten and Molybdenum products.

NORTH AMERICAN PHILIPS COMPANY, INC.
Dept. XV-12, 100 East 42nd Sireet, New York 17, N. Y.
Export Represenialive *  Philips Export Corperation

100 East 42nd Streei, New York 17, N. Y.
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SOUND EQUIPMENT

Record Player

Tewa shiles aof a sinule reconl can he plaved
without turnmeg it over with the Marke! Duo
Playhuester, a0 pew undt which may be at-

wny radiv-phonograply combination
albsn supplied in @ womd cabinel base for
slmiple attachmenlt te any radio. The Play-
master Wilt play one shile of any Stock of
vecards o sSequence o both &) -Markel
Electric Praducts, Ine. Doo Playmaster Div,,
Buffale X, N. Y

Amplifier and Power Supply
Model AGL amplitier and compapion modael

VA-300 Ao power supply are a naeinl amplifier-

power supply combinntion when power i not

eonvientently ohtainable from the main nmpli-
fier chassia The model A6 provides (5 com-
binntiong of base and 1veble curves and turn-
aver Treguencies of 300, 300, and 8§00 cyeles
sive aceomunodaled,  High froguency  control
permits adjustment o any of six  yesponse
cnrves, Fpanging frow Ml response to slightly
muore than NAB slupe-off. Power supply pro-
vider ale for the ynbe heater ax well as Lhe
pliade supply, praviding exceptionnl low hmn
feve b3 r Eleelronhs Laboratory, 1516
Second Avenue, New Yoark 28, N. XL

Tape Recorder and Playback

A slhgle “head'” Ts utilized for recording
and plavi K fn the Audidd, o new recovder
which inserlbes any message up la one mins
ule in length on wape amnd plays it hack. The
tape i8 o eontinnons e foul ooy, ellndsat-

o

ine rewindiog and pethecading, and permir-

ping  eontlnmons aperntion Anpouncements
miy be choaneed at will, The old wordd are
automatically erased s 0 pow ge 1ia
recorde via the high gualify erys e,

nire new messaze con he inserted by
cligngy the lape migaxine, The AndiAd
will sladt nuwtomatieally when connected with
an electric eve, w copcedled switeh, or i push
nutton.—AndiAd Div., Magnecord, (nc.. S$60
N, Michlgnn Ave.. Chiengo 1. 111,

O an
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LP Tone Arm and Cartridge

The FL-3% plekup sng LR erysti] re-
placement cartrides  hiave  ber spweifically
designed for vse with the new, long playing
mierogroove dises ynude by Columbia Records,
Ine, A permanent sanphice peedle in the
LP-53% has w by vadius of L 00)-im for mwicros
groove recprdings amd dx sepdily [nierelienge-
able with a vompanion cartridge (T,P-781 for
plaving cvonventional 78 mun records, Niwitle
pressure of e PL-G2 pickop is five granis
and eulpnt iE approxbhmatels L3 velt Witk oo
[revuency vange of S o 10osne vpee < Astatle
Corp., Conneaut, Obln.

Portable Tape Recorder

The design of e Ekotape poriable gipa
iecarler featurexr o livge powerml amplifier
with  sepurate channels for recofding  and
Hetening, an S xpeaker and un oversize

sl with Blgh isertin flewhee] permitring
guaranteal i s feilE e
Vil B below e e he unit mny

e st s
Pl s
Fanles wesin e

o
HyelenL, Wit iy oWy o gopiis
ol Y he eorgded Lo larger

ol o pdnder oop BE on

solnd Svstenn, Motor  dreive  aml edpstan
pperite continuously so Lhat tape staris and
slops whrhout coasting. Fape nay be spliced

mnd elted a0 wiey Lo owpwsed aml gsed "
again, -Webster  Electrie Uoo Raclne,  Wis-
consin.

Tone Arm

The LM  Serlee of  Awdax  Tuned-ribhan
teptimlucery opersies WITh g boinn posessiee al
dfrproxtmntefy g grams ol is copelle of @

ranEe Oramy A eps to aver B0 R Foar gnaodels
e avadlabde fn this new serles which has
been designed for perfottance with the yeo
contiy-developed long plaviong dises ——Amlnk
Co.. 30D Fifth Xve., Sew York 18, N, ¥V

Dynamic Noise Suppressor

Vasly jnsudlled (o omuos) l’\fl'sllll‘_ ol
vraph  ar  Ealin-phanageapl s, e
madel 110-4 dyasamie noise subpressior g pe-

mate controlled and avalloble ot low cost A
specintly matehal plekup s ineinded for wnle
range performance and low needle-tslk. Only
ang  conneclinh = pecessary  to nsiall the
IM-A Between the preliup and e wmplifien
—Herman Hosmer Seotf. tne. Iept. T, 385
Pufunam Ave., Cambridge, Mass.
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S-S -Whitz resTsToRs

INSURE ACCURACY AND RELIABILITY
IN [ iy2027 INSULATION TESTERS

The "Hipot" Test Stick is used lo test
Bushings and Insulators on high voli-
age tromsmission lines irom 11 to 239
KV. l consists of telescoping bake-
lite stick sections esach containing «
series of 5.8.Whiie Resistors to steo
the volinge down io minute values
for measurement.

The manufaciurer, Canadian Line
Materials, Ltd., Toronto, Canada says
—"We have always found 5.S.White
Resistors of highest quality. They
have characteristics which insure con-
sislently accurate and dependable
readings on the indicating instru-
ments.”

WRITE FOR BULLETIN 4505

It gives essentlal deta aboul §.358.White Reslstiars inelud-
ing construction, characteristics, dimensions, st

with price list on reguesi,

Photo and llustrotion
courlesy of

Conadian line Motferials, Lid.
Toeronts, Canoda

oo’ MEDAHMY

B8 wEROWIA

(Above) Schemaiic wiring diagram
of the "Hipot” test stick. Each 1s)e-
scoping slck section conlains «a
number of S.5.White Reslstors
hooked up in series. This permils
the resislances 1o be varied brom
72 to 312 megohms,

Copy

- SSWHITE, . hysrpiar .....

THE $. 5. WHITE OENTAL MFG CO.

61, Q, 10 BASY 400k 31, HiW YORK )¢, N, ¥, =

PLEX(BLE SMAFTS = FLEXISER SMATT TOOLS =  AINCEAKT ACCH#SLOMIY
SMALL CUTTING AND GRINDING 1515 »  MWPiClal FORMULA RVEDIRY
MOLUED RESIHTORS > PLASTIC WICLANES - CONTRAST CLASYICS MOLDING

www americanradiohistorv com
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Your BUD Distributor Has Them!

® Scarcity of steel is 2 major problem today.
. when it comes to sheet
metal equrpment , . . your BUD Distributor
has this problem licked!

Yet, right pow . .

We at BUD RADIO, INC., make 337 dif-
ferent sheet metal products and 290 of them
are available, at this time, for immediate de-
livery. That means that 86% of the cabinets,
chassis, utility boxes, carrying cases, etc. are
either in stock at your distributor or available

to him for mmediate delivery, from us.

Don’t wait . . . now is the time for you to

satisfy your needs for shcet metal equipment.

See your BUD distributor today. Compare
QUALITY. Compare AVAILABILITY.
Compare PRICE. Yon, too, will agree that

it is wise to:

BUY THE BEST ...BUY BUD!

B8UD Cablineis

BUD Chassis Bases

BUD
Amplifier fFoundations

| ;
BUD Uiility Cabinets

We welcome the opportunity to quote on special sheet metal items io

production run quantites,

BUD RADIO, INC.

2124 €. 55th St., Cleveland 3, Ohio

Find out about the remarkable new instrument that i
DOUBLES your playing time—-cuts your tape costs in :
HALF! There's a model available for every applica- :
tion: home, laboratory, broadcast station, recording :
Write today for technical literature. ;

studio, etc.

Awmpririer Corp. or AMERICA

New York 13, N. Y.

398-26 Broadway
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TV SLIDE PROJECTOR

A new slde projecior (PF-3.C). desigmed
by General Eleciric. supples sill pro-
fectlon facilites for television stations.

Dual lenses provide dissolving action and
iris control. Two lmagez may be superim-
posed on each other or projeclted singly or
simultameounsly In any relatlve brigbiness

Studio Orchestra Stand
Finighed in a deep maroon metallie epamel,

the No. 300 studio orchestra znd announcer's
stand is equipped with nickelplated fittings

;
L

and plastic adjosting knobs, Tt is available in
special c¢olors when oprdered in sufficient quan-
tities, —Krauth & Nenninghoten, Hamlilton,
Ohio.

Dry Air Purge Unit

Completely self comtained and automatic,
this new unit providex & continuous source
of dry high pressure air for the purpose of
preventing moisture condensation. It has

destceant chambers whieh are sutomatleally

regenerated without interrupting the purge
air supply. Features of the unit are: purge
ajr-flow indicators, redueing regulators, to-
talixing air fow meter. and safety devices to
prevent tha uge of damp air for purging.
Operation is from 110 volts, ac or dec.—In-

dustrol Corp., 88-35 76th Ave., Glendale,
Brooklym 27, N. Y.
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Raodio Engineering

By E. K. Sandeman. Published by John Wiley &
Sons, 930 Fourth Ave., New York 16, N. Y.
775 peages. Price $6.50.

Originally planned as an instruction
book for BBC maintenance engineers,
this volume includes elementary work-
ing principles designed for the use of
the beginner as well as more advanced
material for experienced engincers and
designers. A number of subjects not
found in similar books are covered: rf
resistance; inductance of straight wires;
impedance characteristics of feeders;
and curves for finding the spectra of
frequency modulated waves.

Radio at Ultra-High Frequencies

Vol. JI RCA Technical Book Series. Published by
RCA Revien. Cloth bound, <85 pages. Price
$£2.50, postpaid in U. §.

Developments in UHF during the
years 1940-1947 are covered in the
eighth and most recent release of the
RCA Technical Series. Seven selected
papers on transmission lines and an-
tennas, three on propagation effects,
five on reception, two on radio relays
make up the contents as well as three
papers each oh microwaves, measure-
ments, and aids to navigation. The
author of each paper is a well known
engineer in his chosen field (usually
associated with RCA system).

Design of Crystal Vibrating
Systems

By W. J. Fry, J. M. Taylor and B, W. Henvis.
Published by Dover Publications, 1780 Broadway.
New York 19, N. Y. 182 pages. Price $3.50.

Graphs based on fundamental piezo-
electric relations in this new manual
introduce a design method which ap-
plies to any system composed of a
piezoelectric wmaterial, vibrating in
thickness or longitudinal mode, in com-
bination with any backing system and
driving any medium. This information
was originally published as a confiden-
tial war-time report of the NRL, U. S.
Navy,

Vacuum Tube Amplifiers

M. 1. T. Radiation Lab. Seriex #18. Edited by
G. E. Valley, Ir. and Henry Wallman, Published
by McGraw Hill. 743 pages. Price $10,

Theory is analyzed angd design prin-
ciples are presented for many Llypes of
amplifiers in this volume, particularly
those having unusual characteristic re-
quirements, such as very high gain,
large bandwidth, great dynamic range,
or precise response. Following a theo-
retical introduction, video amplifiers,
wide-band high-frequency bandpass
ampliflers, low-frequency bandpass
amplifiers, and direct-coupled ampli-
flers are discussed.

TELE-TECH = December. 1948

MODEL DM—Compact low cost
2 pole, shaded pole motor de-
signed forportables,table models
and other instruments in which
space is an important factor.

MODEL DR — Deluxe model
4 pole shaded pole motor for
use in all high-grade ipstru-
ments in which the uldmate
in performance is desired.

with 7-W 0 rim drive

DUAL SPEED PHONOGRAPHS
for BOTH 33" and 78 R.P.M. Retords

The aew long-playing microgroove records
are here. Their enthusiastic reception proves
that your 1949 customers will want, and de-
mand, dual speed phonographs—operating at
33% R.P.M. for the new records, and act 78
R.P.M. for their existing record collections.

Only General Industries gives you a choice of
TWO great pew rim drive dual speed phono-
motors to meet this profitable market. Builc
with the same precision that distinguishes all
GI Products, these dependable rim drive dual
speed motors have been thoroughly tested
under all operating conditions.

NOW is the time to get complete information
about prices and delivery of GI phonomotors,
eoginecred and designed expressly for chis
newest development in the record iodusicy.
Write today to:

The GENERAL INDUSTRIES Co.

DEPARTMENT L <« ELYRIA, OHIO

EISLER

SPECIALIZES IN €QUIPMENT FOR THE COMPLETE MANUFACTURE OfF

36 HEADO RADIO TUBE EXHAUSY.
ING MACHINE WITH
SOMBARDER

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

INCANDESCENY AND
FLUORESCENT
LAMPS,
LUMINOUS NEON,
RADIO, X-RAY,
TELEVISION, AND
ELECTRONIC TUBES
OF AlL TYPES

3 FEAT) DAL TS LM Jam 200 M4

L]
SPOTWELDERS !
SIZES FROM Y4 1O 250 KVA o STYLF Mo TR-120
BUST, GUN, ARC
WE(DERS TRANSFORMERS FOR EVERY

SERVICE FROM 4 TO 250 KVA
SPECIAL TRANSFORMERS FOR
ELECTRONIC DEVICES

lorge ovr Small Contradl
Spot ond Buft Welding.
Ak for Our Cotolog

€7
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160-a Q METER

The 180-A

Q-Meler is uncxeelled for laboratory and

development opplications, having received world wide
recognifion as the ocutstanding instroment for measuring
Q, inductance, and copacitance at radio lrequoncies.'

Frequency Range: 50 ke. to 75 me. (B ranges)

BOONTON KA DIO

FOONTON - N-J- U5 A- (__,u’f/f'( Ll V4

QMeasurement Ranga: 2010 250 (2010 625 with mulliplier)
Range of Main Q CapocHor: 30-450 mmf.
Range of Vernlar Q Capacitor: i3 mml., zero,

3 mmf.

For further speciflcotions ond descriptive
defails, weite for Catalog F

ELECTRON TUBE
MACHINERY OF
ALL TYPES

STANDARD
AND SPECIAL
DESIGN

We speciolize in Equipment and
Methods for the Manufacture of

RADIO TUBES
CATHODE RAY TURES
FLUORESCENT LAMPS
INCANDESCENY LAMPS
NEON TUBES

PHOTO CELLS

X-RAY TUBES

GLASS PRODUCTS

Production or
Laboratory Bosis
Manufacturers  contemplating

Now Plants or Plant Chonges
ara Invited to consult with us.

KAHLE
ENGINEERING COMPANY

1313 SEVENTH SYREEY
NORTH BERGEN, NEW JERSEY, U. §. A.
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% GLASS
JEWEL

BEARINGS

for . .. Low Cost
. . - Long Life

Glass  Jewel Bearings

! by Bird are
highty 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 must be
maintained.

OFf special interest to instrument man-
ufacturers is Bird's method of mounting
jewels. There’s 2 minimum of stress and
strain on the bearing itself as a result
of Bird's special mounting technique, It
is this special mounting feature which
adds so materially (o the useful fife of
Bird Jewel Bearings.

Whenever there’s a 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.

cast

Sapphive Bearings available in
all fewel siyles and mountings

Richard H. Bird & Co., inc.

1 Spruce Street
Waltham 54, Mass.

“Serving Industry with Fine Jewels
Since 1913
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| Chicago IRE Conference

(Continued from page 50)

nate against multi-path reception
of signals, and high gain antennas
for use in weak signal regions, were
described and their characteristics
noted. The problem of reducing re-
ceiver oscillator radiation and feed-~
back into the distribution system
was discussed. with effective solu-
tions given.

The latest RCA large screen tele-
vision was described and demon-
| strated at an evening session. The
light source, the optical system and
the viewing screen were discussed
with relation to the overall result.
Special Conference programs were
transmitted from Chicago stations
to handle this session.

Among the new electronic circuits,
an electronically deviable audio os-
cillator with wide band characteris-
tics was described by M. E. Ames
(Philco). It can cover as many as
eight octaves by varying a single
control voltage. The circuit consists
of a band pass amplifier whose out-
put is fed back to its input by means
of a series of electronically con-
trolled phase shift stages. Cathode
follower amplifiers were found to
be ideally suited as phase shift
stages by using the effective resis-
tance of the followers as series ele-
ments, and fixed condensers as a
shunt element in an RC network.
The effective resjstance of three or
four phase-shifters is varied in uni-
son by changing the average grid
potentials as in Fig. 3. An experi-
mental circuit operating over the
range of 2,000 to 200,000 cycles was
also described.

A paper delivered by R. W. Slink-
man (Sylvania) siressed the need
for a new approach in radio receiv-
ing tube design. He stated that very
little information in technical liter-
ature in the radio and electronics
fields provides specific data on re-
ceiving tube design. Available data
lreats groups of receiving tubes in
general classes of a few commercial
types including bantam, miniature
and subminiature but does not pro-
vide specific design formulas for
specific tubes in any class. His paper
outlined the theoretical approach;
objective specifications; general de~
' sign consideration; and specific de-
| sign for type 7AKT pentode with
suppressor control for “gating” ap-
plications.

A new study of a tube to display
magnetic fields (following the prin-
ciples set up by Stormer and others
many years ago, by the use of low
velocily cathode rays) was dis-
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cussed, by S.G. l.utz and S.J. Teten-
baurmn (New York Univ.). The tube
has a glass envelope four inches in
diameter by twelve inches in length,
with a filament cathode surrounded
by a perforated metal anode. In this
tube, the electrons follow the mag-
netic fAeld in such tight spirals that
they appear to move in parallel
paths, a feature which makes inter-
esting, new applications possible.

A number of sessions were de-
voted to the many new applications
of electronic methods to industrial
uses. Also several sessions of gen-
eral interest were scheduled. In
particular, one group of papers on
the organization and administration
of research facilities should be men-
tioned. Five papers were presented
here: “Organization of Research™ by
C. C. Furnas, Cornell Aeronautical
Laboratory: “Development of Phys-
ical Facilities for Research™ by R. B.
Dittmar, Los Alamos Scientific Lab-
oratory: “Personne!l Administration
in Research and Development Or-
ganizations™ by C. E. Barthel. Jr.,
Armour Research Foundation; “In-

The Shape and

Size YOU need!

PARAMOUNT
wouns PAPER TUBES

All Sizes in
Square and Rectangular Tubes

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

formation Exchange as a Manage- S e
ment Tool in a Large Research Or- 7

ganization”™ by Allen H. Schooley, ll PARAMOUNT PAPER TUBE CORP

U. S. Naval Research Laboratory: \ 617 LAFAYETTE ST., FORYT WAYNE 2, IND. ,
and “Research Ideas Go to Market™ Ne | Manufacturers of Paper Tubing for Ibe Electrical Industry i

by Waldo H. Kiever, Minneapolis-
Honeywell Regulator Co.

TV Tube Increase Predicted

Production of approximately 20,000
lelevision tubes per month in the lat-
ter part of 1949 is anticipated by the
National Union Radio Corp. of Orange
and Newark, N. J. Kenrneth C. Mein-
ken, president of National Union, said
that present production in the 7, 10
and 12'.-in, types is gradually catch-
ing up to backlog demand.

BLUEPRINT CABINET FILE

C Deluiled information and estimates of LAVOIE service O
are ovoilable promplly withoul cost or obligation.

Bluepriniz emd drawings can be indexed and

slored conveniently in this cabinet fle ‘

which holds up to 1.000 prinig. Suspension ,
rods on hinges hold drawings; when front | z s %AM»‘[M»
panel is opened, the rods siide apart. Cab- m

inet ls product of Empire Development Corp.. RADIO ENCINZERS AND MANUFACTURLRS

209 Union Trust Building, Washington, D. C. | MORGANVILLE, N. 1.
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ATTENTION!

MANUFACTURERS
RESEARCH LABS
SCHOOLS
INDUSTRIALS

AMAZING SURPLUS SPECIALS

OIL FILLED CONDENSERS
Complete with mounting & hardware

Mfd Volts Price afsa. Volts Price
a1 7600 2.26 1 1500 1.35
.01 7500 2.5 B 1500 .59
.02 7500 225 LI = AR
.03 7500 2235 ; 1000 1.45
2 1000 1.25
1 5000 876 i 1000 116
— S L o 5 1000 1.05
2 3000 2.5
1 anoo 2.25 5
5 2000 2.00 $ 200 "
.3 ﬂﬂﬂ 1.25 2 GO0 &0
2 2000 .28 : w0 il
ek Pttt 1.35 - %
| 2x 1 400 39
4 1501 3.00 | T
2 1500 1.75 4 100 39
RECEIVING TUBES
1LNS .&0 8L7 .85 n 50
2A3 15 | GSLIGT 50 | 39/44 30
2021 .93 8SN7GT 54 46 45
2A4 40 | 6Y6G 0 | 50 1.05
gS‘SGT 30 827G 108 56 A9
£ L | 12Hs 44| M 45
sax l-gg 125K7 45 l' 80 1
$vioT 01 128 35 | 81 1.08
6AGT g4 | 10 34 | 1201 2
ine a1 | 30 34 | 12034 91
¥C3 50 | 33 91 | 1231 n
6C5 50 | 35/a1 37 | 1201 a1
085 60 | 26 45 | 1298 §0
NON-RECEIVING TUBES
2E22 1.40 811 1.39 31
2x2/879 .30 | 813 6.25 | 1638 25
3B24 44 816 44 1529 .50
3028 55 | 3298 2.85 | 2030 70
Hy69 2.18 30 1.88 | 8020 2.85
1718 1,88 | BGKA i3 | 9o02— .30
GLAMA 7.5 | BT4 83| 5003 30
4464 60 | 878 24 | appg 1,10
SI2A 3.95 | 903 2385 | 30p) 340
05A 175 | 953 20 | 3 ‘
725A 15.00 | 950 4y | SBPI 2.25
801A % 957 .30 5CP1 3.35
H05 439 | 1e1s 125 | s¥P7 2.50
8724 1.5 ea.

Large quantitles—specin) price on reguest

GET ON OUR MAILING LIST TO
RECEIVE PERIODIC CIRCULARS

Limited quantity subject to prior sale Seand
checks with orders wnleszs rated. Shipping

Microwave Losses in Gases

Laboratory technics discussed by Instrument Society

showed effects of atmosphere on UHF communications

T the third National Instrument

Conference held in Philadelphia,
Pa., in September, many new forms
of measuring devices and improved
technics were described, demon-
strated and exhibited. The confer-
ence was attended by 12,000 regis-
trants among whom wevre many
radio engineers.

One paper of considerable inter-
est to radio men was that on Radio
Spectrometry by C. H. Townes of
Columbia University. While dealing
primarily with a new instiumeni
using radar-inspired microwave
methods that should prove of great
value in chemical analysis of gases,
liquids and solids, this type of spec-
troscopy has been applied to a num-
ber of fundamental problems in the
various fields of nuclear physics,
molecular structure, and physies of
the solid and ligquid states. In this
application small amounts of micre-
wave power, of the order of one
milliwatt at 20.000 to 30,000 mc are
directed through a waveguide hav-
ing a length of a few feet or a few
yards, which contains a sample of,
say. a mixture of gases that is to he
analyzed. The absorption spectra
are determined by varying the ap-
plied frequency and noting the
poinis where strong absorption of
energy occurs,

It was stated that the resolution
obtained with radio spectroscopy
was possibly 1000 times as sharp os
with infrared methods and the fre-
quency can be measured to one part

in a million, Very small anmounts of
gas will show absorption provided
the gas has molecules of the polar
type. The effect of radio frequencies
is to produce an “end-over-end” 1ro-
tational effect on such molecules
when tested at their own resonant
frequencies.

Contrary to results found with
other spectroscopic methods, differ-
ent isotopes of a given molecule
show up in narrow bands very far
apart, making their detection quite
easy. Very smaller quantities of gas
can be used. For example, 107 gram
of ammonia can be detected. A com-
plete set of spectra can be taken in
1/60 second, showing up on an os-
cillograph with that sweep rate.
Some gases can even be detected in
171000 of this time.

A communication engineer may
wonder why all of this data about
a purely industrial measuring de-
vice should interest him. One thing
brought out was that enormous ab-
sorption losses over extremely nar-
row bands are found even over the
short path lengths in a spectrom-
eter (compared to the paths found
in communication applications of
the same frequencies). Either this
range will have to be avoided for
serious communication channels or
extreme frequency stability must be
attained to keep out of the absorp-
tion bands occupied by molecules
normally found in the atmosphere.

Another interesting field of util-
ity is that a new wavelength stand-

In a typical mlcrowave speciremeter, gas which is under lest flows through a wave guide

charges peepaid on orders $10.00 or over.
Distributors of ionally advertised electeoni
pr::l:tllsf gpici;altﬁl:myi’un :o! induu:i::lmat: GAS GAUGE PUMP
counts, WAVEMETER ‘ f
MILD RADID & ELECTRONICS coRes, | || —% — | | _
200 GREENWICH ST. BE 3-2980 MICROWAVE CETECTOR
NEW YORK 7, N. Y, OSCILLATOR | WAVE GUIDE |
Brongh: 160-13 Northera Blvd., Flushing, L, I, / I \ L
Phono: Fluthing B-7428 SWEEP X AMPLIFIER
Cable Address: MILOLECTRIC, NEW YORK CONVERTOR t 10 Mc
; L SWEEP RANGE
Please mail orders and snguides w0 New b
Youek office. -
70 TELE.TECH <« Deeember, 1948

www americanradiohistorv com


www.americanradiohistory.com

ard is available. Molecules of dif-
ferent gases provide sharp and
simple check points in a frequency
range where measurements are dif-
ficult using present radio technics.
Again, in time, a capsule of concen-
trated gas may form some part of a
feedback circuit to stabilize micro-
wave oscillators.

In a number of other different
fields, electronic measuring technics
introduced by communication men
have been taken up and advanced to

New Possibilities In

AF ANALYSIS
with Model AP-1
PANORAMIC
SONIC ANALYZER

Model AP-1 assures faster, simpler audio

a notable degree by others seeking
better solutions to industrial prob-
lems.

Another conference and exhibit
has been planned in 1949 to be held
in St. Louis.

analysis by automatically separating the com-
ponents of camplex audio waves and simnl-
mcasuring  their  frequency and

taneonsly
amplitude.

Whether your problem is investigation of
harmonics, intermodulation, transmission char-
acteristics, high frequency vibration, noise or
acoustics, it will pay to look inta the unusual
advantages offered by the Panoramic Senic
Analyzer.

QNI],HAMI

D10 47 %,CORP

82 Gold St. Cable Address
New York 7, N.Y. PANORAMIC, NEW YORK

Exclusive Conadion Represenial Conodion Marconi, Ltd

® Indications are spectrographic-fre-
quency versus voltage

® Quick overall views of the 40-20,000
cps spectrum arc provided once per
second

Sunspot Period *45-47

(Continued from page 29) e Tedious, point by point frequency

checks are eliminated
day fields rose from a value slightly
in excess of 90 microvolts, when
the sunspot number was 80, to
values of 260 microvolts or more
when sunspot numbers registered
from 140 to 150 (see Fig. 3). Night
fields on the 10 mc frequency, based
on observations between 10 pm and
2 am, rose from 10 microvolts, with |
a sunspot number of 80, to values |
in excess of 30 microvalts, with-sun- |
gpot numbers between 140 and 150.
For practical purposes, it is to be
noted that the continuous fime sig-
nals from the National Bureau of
Standards can best be received dur-
ing high solar activity in the day-
time on the 10 mc frequency.
whereas during the night hours

stronger fields will be received on

Comlw‘"“l
the 5 mc frequency. This applies to s

reception comparable to the Wash- : ! -
ington-Needham path covering a =
distance of 373 miles. [

If one examines the diurnal pat- |
terns month-by-month, it is found |
that during the years of low sunspot
numbers a typical double maximum
reception occurs in winter, with low
night and midday values and with
high values in the morning and
afternoon. Night values rise and
noonday values lower during the
summer months due to increased
ionization of the atmosphere accom-
panying longer days and higher
solar altitudes. With the progress of
the sunspot cycle a metamorphosis
takes place, the winter pattern gives
way to a summer pattern which has
persisted through 1947 and into
1948. It may be anticipated that
with the decline in sunspots from
the maximum of 1947 the diurnal
field intensity changes during the
coming winters will again begin {o

® Observations of random changes in
| energy distribution are possible

e Chances of missing components are
removed

@ Operation is simple

| ® Volrage amplitude ratios as high as

; 1000 :1 are measureable

Write NOW for complete technical
data, price and delivery.

1qd Emulsions

Materials for potting, dipping or 'impreg-
nating all types of radio components or all
kinds of electrical units. e Tropi eall:ed

fungus prooﬁng waxes, @ Watcilrpmoﬁng_' !

(Continued on page 73)
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TV RECEIVER CHANNEL SWITCHING MECHANISM

(Continued from page 38)

of adjustment and reduces the time
required for alignment.

The local oscillator operates at a
frequency higher than signal fre-
guency. The nominal intermediate
frequencies produced are 21.75 me
for the sound carrier and 26.25 me
for the picture carrier. Sufficient
range of adjustmeni is provided in
the oscillator coils to permit the use
of sound carrier intermediate fre-

quencies in the range 21.25 to 21.9
me.

The tahulated data indicates a
minimum image rejection ratio of
36 db, unbalanced r-f rejection ratio
of 13 db, balanced i-f rejection ratio
of 30 db, and unbalanced i-f vejec~
tion ratio of 45 db. The oscillator
radiation figures given represent the
oscillator voltage as measured at
the antenna terminals. In all these

respects, this tuner compares favor-
ably with other tuners in use at
the present time. Measurements
have indicated a rejection of greater
than 50 db against the double con-
version effects which can cause in-
terference between high and low
frequency television channels in
certain localities.

The power requirements foy the
taner are 0.6 amperes at 6.3 volts
for heater supply, and 30 ma at 190
volts for plate and screen supply.

Tuner Trans- Image Unbalanced

admitfance” Reieclion R-F Rejection I.F Rejection
= Ratio Ratio Ratio—db
o db above o = |
Channel 1 mmho db Bal. Unbal.
2 , 12.0 53 17 30 >52
5 13.0 —_ 13 36 >52
7 9.0 38 14 43 46
9 8.5 16 42 45
13 8.3 _— 13 |49 46
“Measured ot picture carrler frequency.

Oscillator
Radialion
- Performance daia of
| Bal.—mv a typlcal production
— tuner, manufactured
7 by Edward 1. Gutb-
man & Co. and meas-
ured at the Hazeltine
28 Electronics Corp. Lab.
16
28

External Terminals

for Simplified Chassis Wiring

CURTIS TYPE “FT" ‘

Feed-Thru

TERMINAL BLOCKS |
Screw Terminals— Both Sides \

Curtis Type “FT"

Feed-Thru Terminal
Blocks make the wiring problem of sub-

panel and chassis construction o relatively | THE LOWEST EVER [ignamd maweo ;%m}‘fd ab”
: simple matter. From | to 16 terminals are CAPACITANCE OR | mms | o 1#0 /s
Write availoble in these factary-ossembled blocks. | | ATTENUATION | At 74 1.7]0#]0.36
for £ach terminal is mounted in Bakelite ond . A2 174 )1.3)04[044 "
yauvs held permanently in the metal strip. Ample A34]73 |06{1.5]|088 ;
copy P’ clearance ond leokage distonces for use IMMLOATE LOWORACT CAPAC. KMHJ\J‘JT“ “
Bullstin in circuits carrying up to 300 volts, 20 DELIVERIES VWPLS. | ey | OHMEBE0R) QD
0S-111 amps. FOR U.S. A. €1 | 7.3 | 150] 25 |0.36
Also ovailoble — Type “FTS”, with com- PCA 1102132 34 0.36
bination screw and solder terminals. ‘g_,;”“:_fn,{,’.’ Lottars. Seltlemen:) €41 | 6.3 {173]3.2 [0.96
[ as simple as any local buy | €2 | 6.3 [ 171 | 245|0.44
C22|556 |i184 2.8 {0.44
DEVELOPMENT & MFG. CO. | BIYURLIUNCIRDY c: [5.afio7 110 foes
COMYACTORS 10 MIA SCVEAMMENT C33 | 4.8 | 220( 2.4 |0.64 o
Tarminal Block Sales — 21 Norh Crawford 1382 CROMWEILROAD 1GRDON sW). IO TR IEXRFLF A EEE [GX)

72

Avenve, Chicaqo 24, Hlinois
Factory — Milwavkoe 10, Wircansin
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The NEW
General Electric
Variable
Reluctance
Cartridge for
Long Playing
Records!

@ Speccifically designed for the
new long playing records..
high compliance...low mass
stylus assembly

@ Equipped with 1 mil tip
radius sapphire stylus

@ Can be used wich standard
G-E preamplifiers
Place your order today!

General Electric Compary
Electyonics Park
Syracuse, New York

/.
&m{ Ve o /w/ e /’f////f WNCE 172
/% ELECTRIC

GENERAL G5
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168-Gi0H .

' Sunspot Period ’45-47

(Cantinued from page T1)

simulate the double-maximum pat-
tern previously observed at lower

curred in 1944 and 1945.
| Observations on the broadeast
band of Station WBBM, Chicago,
780 kc. received at Needham. a dis-

tance of 851 miles, show a general |
from |

decline in field intensities
values in excess of 270 microvolts
to values of but 45 microvolls as
sunspot numbers increased from 20
to a maximum value of 150. In
treating the WBBM data, midnight
values were taken with

sonal effects.

In conclusion, it is to be empha-
sized that while measurements of
critical frequencies, as contribufed
| by numerous ionospheric stations,
| vield values of electron densities at
the region of maximum ionization
in the layers observed, and there-
fore determine the possibility of re-
flection of given frequencies over
given paths, the measurements of
| field intensities afford records of ac-
tual performance, thus indicating
not only conditions at the reflecting
layer but the degree of absorption
introduced through the lower ion-
ized atmosphere as well,

Illinois Central RR Uses
| 2-Way FM

After several vears ol planning and
experiment, the Illinois Central Rail-
road is starting the use of two-way
radio communication as an aid to more
efficient yard operation. Its FM Sta-
tion WMWI, near Chicago, operates on
a frequency of 161.85 megacycles, with
a power of filteen watts. Its reasonably
effective range is about fifteen miles.

WMWK has its principal transmitter
and receiver in the northbound *hump”
office nt Markham, the 1llinois Cen-
tral's 3-mile-long freight-car classifica-
| tion vmd 20 miles south of Chicago.
There its talk is mainly with the crews
of switch engines Nos. 3617 and 3619,
which spend their days pushing long
miles aver the "“hump,” beyond which
the cars roll by gravity, with the con-
trol of switches and car-retarders, to
their proper places in new trains.

These locomotives are likewise
equipped for 2-way radio conversa-
tion with the “hump” office, and orders
are readily transmitted, received and
interpreted wherever
vard.

The radio system
calor light signals used for office-lo-
“hump’ engine communication. The
new equipment, which includes an an-
tenna atop a 120-foot steel floodlight
tower, was luwmished by the Farns-
worth Television and Radio Corp. The
| installation was handled by J. M. Tris-
| sal, superiniendent of communication

and electrical engineer ifor the railrogd

supplements the
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values of selar activily such as oc-

1Z-month |
moving averages to eliminate sea-

they are in the |

% Exclusively Clarostatl
These flexible glass-insulated

wire-wound midget resistors

spell tougher components in
tighter places:.

Fibre-glass core and fibre-
glass braided covering.
Nothing to char or burn. Idaal
for point-to-point wiring. Also
used a5 miniature heating
elements in longer lengths.

Series FXG: 1 watt, Y4 ohm
to 750 ohms., per winding
inch. Series FYG. 2 watts, ¥
ohm to 1500 ochms, per wind-
ing inch. Patented "“Clinch-
Grip” ferrules and 2” pigtail
leads, standard.

Engineer
Ing Bulletin
1805 onm re

CLAROSTAT MFG. CO.,

CANADIAN MARCONI CO., L1d.
Monireal, P.Q.. and branchex

Inc., Dover, . H.

{n Canada:
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CATHODE-RAY OSCILLOGRAPH SPECIFICATIONS

(Continued front page 48)

can operate with 12 kv. on the tube
is far superior to the instrument
operating with, say, 3 kv., for this
type of application.

In a great many instances, the
signal {0 be examined on an oscil-
lograph has a dc component as well
as an ac component. As an example,
the potential at the plate of an am-
plifier tube is composed of the ac
or signal potential, plus an average
or d¢ potential. The input coupling
circuits of an oscillograph should
therefore be designed to withstand
the sum of these components. The
better types of oscillographs are
generally designed to handle either
800 or 1000 volts dc plus peak ac
input.

It may sometimes be necessary to
investigate signals which contain
frequency components beyond the
frequency-response limits of the de-
flection amplifiers. Such signals may
be directly connected to the deflec-
tion plates of the cathode-ray tube.
Terminalg are available for this pur-
pose on the better oscillographs, for
direct connections.

It is extremely desirable that po-

sitioning controls on the oscillograph
relain their usefulness even when
conneclions are made to the deflec-
tion plates. If positioning of the
trace is not retained automatically
precautions should be outlined in
the instruction book.

It is very convenient to be able
to synchronize the sweep in an os-
cillograph from signals of either
positive or negative polarity, since
many times only one of them is
readily available. The more versa-
tile oscillographs are equipped with
provision for such synec-phase-
selection.

An oscillograph should be suffi-
ciently slable in operation that it is
not affectied by line~voltage changes
of ordinary magnitude. Instabilily
may exhibit itself as shifting of trace
position, change of beam intensity,
non-operative amplifiers, ete., any
one of which renders the instrument
more or less useless.

Some oscillographs, for instance,
derive amplifier bias from a nega-
tive high-voltage supply, the regu-
lation of which is extremely poor
with respect to Jine-voltage changes.

Line surges are thereby actually
amplified, and will appear on the
screen of the cathode-ray tube, A
properly designed oscillograph
should operate normally with line
voltage fluctuations as high as
+109, of the nominal voltage.
The specifications of some oscil-
lographs indicate that close toler-
ances on power-line voltage must
be maintained. Overheating and re-
duced transformer life may result if
line-voltage should be consistently
higher than nominal. Properly de-
signed instruments should operate
satisfactorily with power-line volt-
age as much as 10%; higher than
normal, and they often have provi-
sion to allow operation from either
115-volt or 230-volt lines. It is also
well to question whether the oscil-
lograph can be operaied from other
than 80-cycle line frequency without
severe increase in the external mag-~
netic field of the power transformer.
The cathode-ray tube in an oscil-
lograph should be shielded against
magnetic disturbances to prevent
undesirable deflection or modula-
tion of the electron beam. Some
oscillographs have no shield what-
soever. Others use shields of ordi-
nary sheet-steel which offer some
mechanical protection for the tube

Interested in new ideas or suggestio

you won't want to miss.
It gives pertinent darta on grades, size

reference for planning with plastics.
Write for yonr copy today!

Please send '“:’ a copy of
TECHNICAL thane cotalog.
PLASTICS o
SHEETS = RODS
TUBES o FABRICATED
PARTS o MOLDED-
LAMINATED ¢ MOLDED-

MACERATED

Nome of Campuny

Title ———
Addrest —

City

help improve your product? Here's a new booklel
on technical plastics thatis full of useful information

applications and forms of Syathane. Acts asa bandy

— NTH - \NE CORPORATION
HANE CORPORA
SY E ANE SY’:;.IRIVN Read, Oaks
]
1

Nam =,_--—'—"-’_-_'_-—

e S

Stall e ——"

ns that may

s, properties, inta asxembly.

S 1o 20 terminals.
, Penna.

the complete

I

R
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#ezee BIG HELP IN
TERMINAL WIRING!

Tte Ve
JONES
& FANNING
STRIP

Connections ore made
thraugh Foenning Strip,
on bench or anywhere
apart from bardler sirip,
and quickly slipped

Designed for use
with Jones Barrier
Terminai Sirips Nos.
141 and 142, for 1

Simplifles and Facilitates soldering. lnsures
positive correct connections. Soves lime,
Ideal for harmess or cable assembly.
Strong construction: Brass terminols, cad-
mivmn plated, Hoavy bekellte mounting.

Send for complele
dolo on this new
bosic improvemeni!

The ¢

o Lerred wire )
orfec) terminaf
every time!

9-141
Barrier Sirip
[}
9-141
Fanning
Swrip.

Pat.
appliad for.

HOWARD B. JONES DIVISION

Ciach My Carp.
24060 W. GEODRGE ST CHICAGO 18, 1L

Decomber. 1948
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TELEVISION CHASSIS

FACTORY ASSEMBLED
ALIGNED — TESTED
These top-quality lelevision chassis opan naw
morkets for you in the field of custom built
television. Saves hours ol iabor. No tfasting

roquired
OUT OF THE CARTON—INTO YOUR CABINET

=T-100
10"
TELEYISION
CHASSIS

A televisien ceceiver you will ba proud to
teature under your private lobel. Adaptable
for 12’ or 15" cathode roy tubes. AN (2 chan-
nck; Complete FM oudlo circuit, 20 lJubes,

netictocut and deflection. 300 ohm input im-
pe once ... Sync quide,

4" PM speaker Alltubes
mounted in tcuclu:!t : . NET sl 6440

=T-70 7" TELEVISION CHASSIS

A portoble, light.
weight clectrostatic
chassls desianed to
fill your need for low-
cagt customn bullt tele-
vision installation.
Compact; will fit in-
ta many types af
standord furniture
such oz console ro-
dios, credantas, efc.
All 12 channels. . . .
Speaker. . . . . All
Tubes

NET §11825

=TD-160 — 10", 12" or 15"
DUPLICATOR CHASSIS

Multiply your television
salog with this )1 tobe
duplicotor chassis for
multiple installations.
Complete with plug-in
odaptor ond axtention
cables, Made to operate
off any type of master
sef. Magnetic deflec-
thon . . . synchro-lock cir-
cuits . . . tpeaker .. . CR
tlube support. Suitable
for 107, 127 or 15" tubes.

NET $10440

ENGINEERS — TECHN{CIANS
These units, assembled, aligned and 1asted,
are the answer la many problems in many-
facturing ond station operatian.
CHASSIS — for eosier, fusier production with
little or no testing; private lobel bronds;
cusiom buv!dmg, experimental work; studio
or sialion receivers; personal sets, etc,
DUPLICATORS—for offices, reception and meet-
ing rooms, duval ar remofe monitor sets, ek,
Investigate! Send for Colalog T
DISCOUNT OF 5% ON
ORDERS OF 5 OR MORE

ORDER [INSTRUCTIONS
All pricos f.o.b, Mew Yaork (less OR Tube)
20%% depesit required with arder for oll C.O.D.
shipments. Orders marked ""RUSH" will be
shippad via air freight .. . all others sunt ex-
pross collect. Approximalely one week delivory.

TELEVISION UTILITIES
CORPORATION

. 12481 Broadway, MNew York 1, N, Y,
MUerny HIll 4-2532-3
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but which are inadequate for mag-
netic shielding. Rest possible shield-
ing is provided by mu-metal, a ma-
terial which has excellent magnetic
properties.

While an oscillograph is primarily
a test instrument which should not
require much bench-space, it is
nevertheless unwise practice to gain
compactness at the expense of ac-
cessibility. Some small-size oscillo-
graphs are so compact that whole
sections must be removed in order
to reach a single component. This is
particularly bad when the oscillo-
graph is to be used under other than
ideal laboratory conditions. The
prospective user must depend main-
ly upon the reputation and integrity
of the manufacturer in adhering to
good engineering practice.

A variety of equipment such as
time-base generators, vollage cali-
brators, electronic switches, record-
ing cameras, high-voltage power
supplies. projection lenses. ete.,
which are designed for use in con-
junction with cathode-vay oscillo-
graphs do much to increase the value
of any oscillographic investment.
The manufacturer of such a com-
plete line of instruments iz aulo-
matically prepared to make recom-
mendations regarding proper selec-
tion and utilization of equipment,

Before one makes an invesitment
such as oscillographic equipment
represents, one should first satisty
himself that the manufacturer from
whom he makes his purchases is
qualified by experience to specify

and recommend instruments {o fit |

his particular problems. Some have
only recently entered this high-spe-
cialized field, and the major activi-
ties of others concern many types of
products.

When a manufacturer guarantees
his product, he provides both pro-
tection and service to the customer.
Protection, in that no one makes a
guarantee unless he feels that his
product can meet it: service, in that
any fault occurring in the guarantee
period will be the responsibility of
the manufacturer. Cathode-ray os-
cillographs should carry a guarantee
for one year: cathode-ray tubes, for
six months or 1000 hours of opera-
tion.

This outline tries to provide some
insight into reading between the
lines In interpreting cathode-ray
oscillograph specifications. Similar
reasoning applies to practically all
electronic instruments. The major
task which confronts a prospective
purchaser is to read, understand,
and interpret specifications provided
by the manufacturer.

www americanradiohistorv com

The types you need
await your order!

104451 -

' YOU can buy General Efec-

tric sockets mow . ..when

you buy G-E tubes. These qual-

ity sockets were designed spe-

cifically for G-E power tubes,

rectifiecs, thyratrons, etc. They

fit, they last. They aid in ob-

tainiog optimum performance
from G-E tubes in service.

It’s convenient to purchase
G-E sockets along with G-E
tubes, because you get them
from the same source, making
it easier to order, and simpli-
fying paperwork.

One masufacturer as a
source of supply, means one-
maaufacturer respoansibility
for both products. Use G-E
tubes and G-E sockets as 2
team; play safe by demanding
the G-E brand throughout!
Pricesand full details are avail-
able from your nearby G-E
electronics office, or write
to Electronics Depariment,
General Electric Company,
Schenectady S, New York.

1a3=Cs-0850

cENERALGDELECTRIC
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s THEY ALL REQUIRE
MAXIMUM DEPENDABILITY

PRECISION
PAPER TUBES

Round, Square, Ractangular

For the round-up of coil business,
or the assuraace of perfect coil per-
formance. Precision Paper Tubes
provide depeodability where it be-
ging—in coil bases. Fabricated of
fnest Kraft, Fish Paper, Cellulose Aceratz2 or com-
binations, any length, ID oc OD to youcr spectfications.
Spirally wound, with heavy heat-iceated compresiion
for greatest strength, and lowest smolsture abyorption,
efficient insulation, Send for samples and estimate.
any guantity. Ask for new expanded Mandrel List.

PRECISION DI-FORMED
PAPER TUBES

Now available at no oxtrn cost! De-
crease side bow. Permit automatic
stacking, Ask for samptles.

|
Also Mfes. of Preclzion Bobbins,
‘ ] Dust Caps and Thread Protectors.
A

SERIES 220 RELAY

This small relay is copable of
handling 20 omps @t 220 v., the
leader in its slze ond price field
for inexpensive, compact, heavy SERIES "R'* STEPPER
turrent control. A very widely
used small relay for industrial
control such as welding machines,
x-ray, malor starters, afc.

Used for cycls control requiring continuous
sequence ropelitive opecations; 10 remolely
solect and control mubiple circuvits; can be
furnished 1o rorate continuously, resel
automatically or to pulse both clockwise
ond countor clockwise on the same unil

Wrile—tell us your control problem.

Get spraific recommendations. with up to 100 contacts on o disc.
GUARDIAN ELECTRIC PRECISION PAPER TUBE CO.
2057 W. Charleston St. Chicago 47, IlI.
- & STREET y o1s !
e rzMx?fl[NLtl’:é OF RELAYS SERVING AMLRCJ'::iAIfDC:S:R":' Lot P'Gn' No' 2 at 79 Chupal St’ Horrfofd, Conﬂ.

UNIVERSAL SAVES YOU 30%

INDUCTANCE TUNER for SO 239 (83-1R) "UHF"
TELEVISION & FM COAXIAL CABLE

Front end 2 CONNECTORS
P gang, individ-
g ually isolated
coils. 17
‘P turns silver
wire on a
ceramic form,
per gang.
Fully shield-

LENSES

For Image Orthicon Cameras
AVAILABLE FROM BURKE & JAMES, INC.

Sample 28¢ eo.
Lenses of high resdlving power for finer telecasts. In Mounts to fit $25,C
R.C.A.. G.E.. DuMont Cameras. Here's a few of the fine lenses we

can offer you.

85mm F:1.3 Ememan Ernostar ed. Will cover FM and both Tele- $ O,
VY0Omm F:3.8 Carl Zeill Tessar vision bands, With circuiv diagram. 22 M
120mm £:3.5 Ernemun Ernostar $4 25 e

165mm F:3.5 Carl Zeill Tessor * a.

400mm F:3

. . SONeD YW Xonor RG 8/uU COAX. CABLE 50 FT, LENGTHS .. $1.79 Lgth.
i Tl g BURKE & JAMES, INC.

on 15 day rrial basis. All 321 S. Wobash Ava.

s Min. Order $2.50.
offerings subject to prior Chieago, IlI,, U.S.A, U lseﬂer N Prices Net FOB
sale. Send this ad for free Aln; Thomas E. Tell nlversa “W”‘-'-'"'-*g-"—“‘sg‘!"gz Our Plant.

lens listings.

365 Canal 5t., New York 13, N. Y. WAlker 5-9642
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Classified Section

TUNABLE PACKAGED £
“CW” MAGNETRONS

2141 Aagnelron - Magnet -
Stubllizer Pkg,
GER0-9330 ypp.
Pulze Out Powey

100 me.  Tuning Range.
Reler Rad Lab Series Vol
6, Py, 786 .. STAO0
tns shown)

QK

1.25 kw pk

61 2055 m.
QK 6&n QBL}D 025 mo.
QK 62 3150-3375 e,

QK 50 26752000 me.
NEW, GUARANTEYK

865,00
KLYSTRONS

MAGNETRONS
X \\(‘;(l FPE.

326 |—3J13 me.
A345-8405 mu.
000-2100 nig
L814-3010 me,

24,000 ase 50 Kw'
3800 e 1000 KW,

U343 -8405 me 50 KW,
9345-0405 me. al KW

MAGNETS
For a1 Mm4-A. 2022 2425, 2037, 2930,
9

1500 Gauss, 1'2" bet. pole faces, 15,7 pole din,

POWER EQUIPMENT

Ntep Down Transformer: Pri;
w80 eveles. 3 KVA. 1

Rated concexns wend P,O,

COMMUNICATIONS EQUIPMENT co,

131-T Liberty $it.,
D!ghv 9-4124

S12.50

1500

43,00

2538 aned
PR TS .- Each §8.00
1850 Giuss, g7 ber. pale (aces, 1,7 pale dia. S.00

49D220 110 vaolls
5 v, 2800 volr -

sulation. Sire 12% ¥ : {7 Al L830.00
Plute Trancformer: Pri. 117 ¢, 80 ey, Sce. 17,800
Vo0 194 th choke. Ol |||||1\cmut Size!
208" x 29" Amertran £120,00
Fil. Trans. 9. Pri: 15 V. 80 ove Sec Two
5 ¥, 55 amp wigs, 200V Test 520,50

Naw York Cily 7, N. Y.

AVAIUIBI.E FOR IMMEDMTE DE'UVERY

SYNCHRQS
YF Speclal Repeater, 115 volts, 00 cvele. Wil
opersle on G0 cyele ar reduced vollage
PRICE 215.00 EACH NET
YCT Contral  Transisrmer., Bi/S5 valla, 60
tyele. FRICE 322,50 EACH NET
IG1 Coptrel  Trandformer. 57.5 676 volls,
00 cycle. PRICE £2.00 EACH NET
2JIH1 Selsyn Differential Generatar 37.5/87%
valta. 460 eyele. PRICE $3.15% EACH NET
3G Geaeralor, 135 volts, 60 eyele.
RICE $§25.00 EACH NET
W. E. l(\ 5950-LE, Sire 5 Generator,
3 PRICE .30 EACIH NET
2e vanlur Army  Ordnanice
Na, (-T8414, 25 volts, G0 cvele.
PRICE 3815.00 FACH NET

115 volts,

Draiwling

PIONEER AUTOSYNS
AYL 26 volts, 400 eprje. PRICE §4.00 YA NET
AY20, I8 volls: 40u cycle. PRICE $5.50 EA, NET
AY30, 26 valts, 00 cyele Price $10.00 EA. NET
AY31, 26 volts. 400 cyele, Shalt extends Ifrom
both 5, PRICE $10.00 EACH NET
AY3E, 5 volls, 400 cycle. Shaft extends from
voth ends. PRICE 310.00 EACH NET

PIONEER PRECISION AUTOSYNS
AYLMD, vew with eslibration eurve.
PRICE—WRITE OR CALL FOH SPECIAL
WUANTITY PRICES
new with calthration curve
PRICE $35.00 FACH NET

AY 131D,

GENERAL ELECTRIC

D. C. SELSYNS
¥TII-PDN Transmiitor. 24 volls, PRICE $3.00
FACH NET

ADJLL-POY  Indicator, 24 volts, Dlal muaked
—10* |65, PRI $4.00 EACH NET
RN -POY 24 volts, Dial marked

O to 360", PRICE §6.50 EACH NET

PIONEER TORQUE UNITS
TYPE (2602-)-A. PRICE £20.00 EACH NE'
TYPE 12606-1-A. S ¥35.00 EACH NE
TYPE 13627-1-A° PRICE $70.00 EACH NET

PIONEER TORQUE UNIT

AMPLIFIER
TYFE [2073-1-A. PRICE $§1Y.60 EACH NET

L

“UHF" COAXIAL CABLE CONNECTORS

(X0 ]
83 SERIES
No. An. No. Description Price
83-1SP  (PL259) Plug sane- . B 22¢
83ASPN (PL25SA) Plun ........ . ea 22¢
83-168  (UG176U) Reducing adapler for

RG 29. 55 and 58U tise with

83-ISP or 82-1SPN. . Lootn, 138
83-1R {50239)  Reteplacle .03, 28¢
¥3-JAP  (M359) Angle Ploy adapler.ea. 22¢
83-17 (M358) Connector . ..BX $132
83.-22R  (UG103Y)) Receptacle . .ea 35¢é
83-22SP (UGLO2U) Pluy _eA. 85¢
88-1J (PL-258) Junction B my 10¢

Minimum Quantily — 100 of A type
COAXIAL GABLES
= RG5U .... \por 1000 fr.. $70.00
RG&U ......... por 1000 fr. 120.00
RG7U ....... per 1000 f%.......... 70.00
RGAU .per 10004y, .. .. .., 40.00
RGSU -per 1000 #1.. 135.00
RGIOV _per 1000 f1.__ 90.00
RGI1IU ., per 1000 6. . .100.00
E RGI2U ..per 1000 1., . . 17500
= RGI13U Loper 1000 AL .. .., 125,00
= ...per 1000 f¢.. . .320.00
~ . per 1000 fe.. 112000
..per 1000 ft.. 37,50
. 175.00
. .per Y000 .. 55.00
... per 1000 f1.. .. 40.00
..per 1000 .. . . 65.00
RGS7U ........per Y000 H.. . ., ... 75,00
RGS58U ... ... per 1000 fv.. ... ... .. 59.00
RGS9U . ... .per 1000 f1.. oo, 4500
RG62U . ....... per 1000 6t.......... 50 00
RG7YU ........per 1000 f1. 120.00
£ Prices based on a mimimum nu‘mlily of 500 Y.
= old St,
= Life Electronic Sales, X7y,
5 Tel.: D|gbv 9-41%4
Zall R RN
TELE-TECH * Decembear. 1948
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RATE GENERATORS

I'M2, Elecirie Inddicator Compuny, 0175 V. per
R P, M.
PRICE §%.25 EACH NET

F1¢, Electric Indiculor Compuny, two-pliusa,
22 V. per phase at JA00 R. P. M.

FRICE 31%.00 EACH \E.i
B-G8, Klectric Indicator Company, Deag Cup,

110 volts, B0 cvele, one phuze,

PRICE £14.00 EACH NET

3264, Emstern Alr Devives, .02V, per RPN,
PRICE §4.00 EACH NET

SPERRY PHASE ADAPTER
681102, 115 vells, 400 cycle, Used for
nE X phase equipment from 2 single
=olree. PRICE §6.50 EACH NET

INVERTERS
121171, Pjoneer tnput 24 yvolls D C. Outpul
26 volls. cyele, PRICE $15.00 EACH MWET

Tosput 12 volts D. C. Outpul 24

cvole. PRICE S17.00 KACH NET
Pioneer. Input 24 vol D. €. Dut-
volts, 400 cyele, A pling 100 V. A,
Price §I5.00 E
153F, Hr}iL.c«.-r (,xlu.r Input 24 volls ), C. Out-
pul 26 valts, j0u ecyele, 260 V and 115
volts, 400 cyele. ¥ phase. 750 V. A. PRICE

S150.00 En. Net
MGT&, Winchurger, PULG
. C. Outpnr 114 volls, 400 cyele,
amps PRICE 53500 EACH NET
149H. Holtzer Cabol. Tnput 28 volts st 44
amps. Quipnl 26 \Ollsvzd 2 -l'lmx A, 1:0‘?1'-'1%;&]5

P 15 wulls ar 500 A cve!
ALd ; §30.00° EACH NET
VISF. Holtze:r Calol dppul 2 voltz at 36
AMps . Output 26 1ts mt 2350 V. A. 400 ecyele
and 115 yolts =1 500 V. A 400 avele PRICE
82900 EACH NET

SINE-COSINE GENERATORS

(Resolyers)
115 vrlts,

Inptit 24 vollx
1 phuse, 6.5

400 cycle. PRICE
32000 EACH NET

D C. ALNICO F'ELD MOTORSRJ!‘E
b v 0
5063127, Delen V.. ab qu 'lo L R}_g%‘
oo, 27 V. 230 M.
30695600, Delen, v 5 R&:j o e WL
10,000 R. . M. PRICE
£3.00 EACH NET

D. C. MOTORS

3069625, Deeo Constanl Speed, 27 volls, 130
R. P. M. Bult-ln ro:g._('ogﬁmrns and gov-
wnor. PRICE 54,25 BEACH NE
IA-1 155, Delen Constant Speed Shunt Motor, 27
volts. 2.4 amps,, 3600 R, P, M., )/30 l-lx Pi
Bullt-1n povernor. PRICE $6.25 II'ACH RET
5BA10J18D, General Eleetric. 27 volts, 0.7
amps., 110 B P, M. PRICE $2.00 EACH NET
5056565 Delco  Bhunt. Molor 27 volts. 4090

M. Raversible, nange mount. PRICE 84.50
l‘ _61' A, Jobp Oster Shunt Motor. 27 valis,
0.7 wmps.. g

FIE 43-6, Diehl,

3063166, Dwlco, 27 V.,

7000 R P, M., 1'100 H
PRICE $3.73 E£ACH NET

A. C. MOTORS R
3071530, Deleo, 115 volts, 80 cycle, 700 P.M.
x PRICE $1.30 SACH NET

46228, Hayden Timing Moter, 115 volls, 60
wele, 1 R. P M.

i PRICE $£2.85 EACH NET

SERVO MOTORS
PIONEER
DIEHL
MINNEAPOLIS—HONEYWELL
IN STOCK

4757 415t AVENUE _

NS

i 7 il i <
FLUSRING NEW YORK Telephone INdependonce mls

DUMONT wpe 5027A lmoage
Orthicon Pickup Heads. with type
S047A  Elecironic  Viewfinders.
These cameras wre complete with
all wbes, including 2P23 Image
Qrthicons, 90 M.M. 3,5 EKTAR
coated lens. Factory recondmnned
— perfect operaling condition.
Immediate Dolivery.

Alee
Surplius  Laboratory Test Equip-
ment — General Radio, Booni(on,
Feeris, L&N, W.E., Weston, ete.

Subject 10 prior sale —

B. N.Y.C.

For Sale
TELEVISION CAMERAS

For complete information WIRE — WRITE

THE NATIONAL INSTRUMENT COMPANY

Far Rockaway, New York
Cable Addross — NATINSTRU, NEWYORK

www americanradiohistorv com

77


www.americanradiohistory.com

ANNUAL INDEX —1948

The Annual Index hus been arranged by subjects for easy ceferecuce to related topies. The first

figure indieates the month in which the article uppeered: the second figure indicates the poge

AERONAUTICAL RADIO, RADAR
"Ere-Calan Badbe Gaawevan civiohidy 767

AMPLIFIERS

Amplifier Load Impedance Reduction. ... Hadfield.

The Design of Audic Compensation ’\Liuulkn‘.,_S‘\\'or\
The Design of Audio Compensation Networks, Part 11.
The Design of Awdio ('omp{:ﬂsalmn ,\"Ll\nurl\s. Part II1,.
How High is High Fidelity?....Camras, . ..
Method for ]):lcrmmmg Rcu’nr_r Noise F

VOTY . .
Avory,

Allen. .,

~frm e g e 1t e
RS R

a8
Noise ‘\tuualmu; Detector Cirenit, ... Hings, Garstang, . 10
Reducing Stray Input Pickup. . RIichmas . . o ovevreresn 32
Voltage Amplification Formulas.. .. RedkEl (Dy1aidyues 248
ANTENNAS
Antenna Design for Low-Angle FM Propagation, .. Viel, .. ... .....2.30
FM Ring Antenna Design... . Kees, ... ..... o 66

Unusual Seven-Teower D:rc-'.tlﬂn'!l ]Srmrlmslum Au \
Wideband  Antenna  Design. .

ot

BROADCAST STATIONS

Eliminating qnunom Radiations fromt BC Transmitters, e nddrew, 222
FM Station WWHG oL Lan
KOMO Station with the “New Laok™. L 637
Salate 0. WPEX .. ... veancvivhes . a7-33
Sound Measpremeuts in BC SOIH0E. 0 JUCK. it oo s nmos v iia 638
Talk-Back  System, ... Kelley. . ; e AN S % T s 8.37
Unnsnal Seven-Tower Dlrucn/;n.d I‘!rmn.lalmg .\rm- .127
WFAS Engineering an FM-AM Station....Oshaliv, ., ....o00eeno ... .30
CABLES, TRANSMISSION LINES, WAVEGUIDES, CAVITIES

Cavity Tvpe Filters for Interference.,..Noble,....... .. 1-35
Eliminating_ Spurious Radiations from BC Transmsitters Spdrew | 2.22
Tmpedance Matching li:\lf Wave Transforwer, ... Dinger, Paive.. ... 3.4

Theary and Application of Micrnwaves. ... Inunm-ll il Sad droll s ufealy 32110
COMMUNICATION SYSYEMS

Bridged Circuits TFacilitate Police Radio,......... S RPN
Cenrral Television D!slnhulmn Svstem | nee l’lllg e 146
How High is High Fidelity?., .. Camras.. . __... 7426
How Rigid is the Hartley Lawz... 1-52
Mobile Communications Grows.............. 37
Mohile FM Equipment Design for Railroads, vy, 36
Mobile FM Eqmpment Desion for Railroads, Pmr H.A..( uryy A
New Telecommunications Equipttent on Parade . ... ... 4 -30
Radio  Attenuation 45
Talk-Back System. ... Kelley,, 37
Thevry and Application of -\Inmwn\:es dironwell, 10
Ultra- and Extremer Short Wave Rurplmu. Strutt 33
Warld’s Largest Airpart Under Radio Comitral.. . Hertzbers 48

CHARYS, NOMOGRAFHS, DIRECTORIES

Directory of Television Receiver Mannfactonrers. ... ., ... esva =58

Graphical Aid for Selectivity Calewlations. . .. Maiden J1-54
Performance Characteristics of IM Detector Systeins. ... L L1L30
Pulse Rise Time Response Chart... . Daracket........ PR I
TV Timetable for 1998, . ciciiaaiiiivitienecas SPT T
CIRCUITS, NEYWORKS AND FILYERS

Amplifier Load Impedance Reduetion. .. Hadield, ... ... v Arers M
Analyzing Electromagnetic Field Problems. . .. Spangenberg,

Wikl SOy G0k 2 o vl e i g et & k% e T £.22
Cavity Type Filters for Interfevence... Noble....ooouo i oo L. 1.35
Cause & Cure of Spurious TV l\cccwar 0<u!huun L'n,nmng!]. -36
Circuit Design for Gas-Discharge Regulator Tubes. | ..l'[o; e sn s

The Design of Audio Compensation Networks, Part 1.
The Design of Audio Compensation '\:ctwmks Part 1.
The Design of Aundio Compensation Networks, Part 1.

Dynamito: Tmpedancs TPt « oo Y1 - o oo vvems 8/mem o alvnesiresed s piss
Formulas for Image RL}tCllnll (ﬂcuimtoue CNadimi

Reducing Stray Input Pickup. .. Riehman, . ooieeeueeiaiiii s

Series Mode (rysl’.\d Cirenits, .. . Goldberg, Cri:uch_\'

Voltage Amplifieation I rmmtkn. S -1 e e S S

COMPONENTS

Component Parts Standardization. .. ....ooiiii, gy o o Pl
sraphical Analysis of Speakers and Mic rophones, . .. Smnial. ... 0002042
Oil-Filled Miniatare Tuning Capacitors., . . Wald........... 43
Prienmatic Heat Detector. .., Zahl, Gola ;

Speaker Production Technies. ... . ..... o i -

Transistor May Replace Vaeuntm Tube, . ooy iieiiiieniinrneasn -

CONVENTIONS AND MEETINGS

Chicago IRE Conference Report.........i.viveeirnorens
Engineers Reveal New Developments at IRE.

Engineers Reveal TV I’h\'e]r-pmrms....B.ﬂLh('r

78

O Hears TV Realloeation Vicws-
I \‘I A C uu\'tnI:Lm

\Tmru\\ ve Lowc: L S U
National Conference Urges Bigeer Research Prn).mm ......
Report on TV Tearing.. .. Francis..., .. a
TV ool af National ('cunu.nhmh . Gerstin.
lwrnlu th Fall Meeting of 1RE at Rocliester, NV
ITRSEIRE Review Radio Developments. ., oovueeie.ov. s

DETECTION AND RECTIFIERS, DISCRIMINATORS

.\’nis_r Neotralizmg Detector \“_H'(_.'l]ll“ . Hings, Garstang. oo, 140
Performance Chavicteristics of FM Detector Systems, . .. Loughlin .. 1.0

FREQUENCY ALLOCATIONS
Will Clear Channel Broadeasi Plan be Changed?, | | Francis... .. L2034
INSTRUMENT AND MEASUREMENTS, TEST METHODS

.tl...uh H'n Oseilluseope ‘\]:N|rh.'itlou .....................

Calibrator for OF and VHY.. . Gordon.
M ’\Iumhn Design Speeds Cutpoe. . " Travis.,

Freguenev and Modulation '\Iummr for TV aud FM. it .
Intpedance Matching Half-Wave Transformer. ., D|mer Pamr ,..5-41
Lal Testing TV Receivers. .. Bailey.......... : siala 436
Method for Determining Receiver Noise Figure. .'\Hen.... -y wawgR
New Circuit Design for WOW Tester. .. Nicholson.....ooo000u.. 6-26
MNew \h.--unng Circuit for Conductange \Iclu .7 T o0 (e . (.30
Noise Neutrahizing Detectar Cirenit. ngw (mr.-'tang.. ..... 1-4D
Rezotance Indicator for Passive llrcmts . 339
RE“Spectinm Anlpasr. i (B, vo s covinas s e s v reamesns v 7-30
Sound Mn.:\:.nr(mulh in BC Studios. . 6-38
Television Enginvering & ‘v{.dl!lll.lf_(uflll*(; a: i”inicu ...... 11-61
Variable Frequency Standard Signal Generator....Stokes..........%44
MATERIALS, PROPERTIES OF
Tasulator Amplifies Carrent 300 "Times.. ..., 5w GaEe T AT
Operating Characteristics of Film Resistoes, \l,xrﬁtvn Pugh...,..346
Temper re Cocfficient Efcvets for RE Cail ||n1‘-hc- Pasi 1

7 | PN RS e i ad & e e ne B e v APPSO 1. )

GENERAL

Chianges in Huadio Reception During Sunspot Periaid, 4547, .

\mn.d Corps  Procurenent, .He Il’hrn, -

Television l- wineering & M: mt:rmlumu, A PEISET, srdperrs

To Pur UL Radio Factories on 25% Military Production Ba .
Where 1o '\(<H to Unele Sam._.......,. i T e S e T
MODULATION

New Moaidalatar Peiveiple for FM.oo. oo R A e s L1039
NUCLEAR

The Science and Eogineering of Nuelear Power. .. Gowlmaw, oo .. 710
OSCILLATORS

Crystal Calibrator for HF and VHF...Gordom. coovoiniidiia,nis
Ricke Diagrame for Oscillater De m._,n =5 .‘SLIJ“.“—U, .....

Series Mode Crystal Civenits, . . .Goldbers, Crosby oo oo

OSCILLOGRAPHS

Monitoring “Seope for Television Produetion Lines, ... DeCola, ... 240
RECEIVERS

Cause & Cure of Spurious TV Recerver n":u[hnuuc ..A('u\;:\nnn_gh 5.36

Converor and Test Systems Speed TV Ser A 536
Lah Testing TV Recetvers. . ]’i:\ﬂr._\'. P S i L4930
Low Cost FM-AM Receiver Cir cuiL..,(n wtafson, Rennick, ... 10-36
Low Cost FM-AM Receiver i)(‘:lﬂll CFranERATE . oo vae enaris oo o440
TV Receiver Specifications. ....... AeE i i ka e by . Insert
What's Alead in TV Receiver Engineering. .. Murray. oo ... .3:26
RECORDING AND TRANSCRIBING

How High is High Fidelity®.... (651 1 O e o g 726
New Circuit Design for WOW Tester. i 626
Performance Features New Magnetic Tape Recorder. ... Ranger. ... .10 40
Recorder, Equipment and Turntable Specifications. .. .....oeveionn. 34
Test Characteristics of Recording Wire. ... Carter, Koontz. (... 0. 5-38
SYAYISYICS

How Mueh Pay iz an Engineer Worth?

How Much Pay is un Engincer Warth?, ... - 2
Profit-Sharing Pay Plan for Engineers............ TR ) 12.26

TELE-TECH -+ December, 1948
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.STANDARD SIGNAL GENERATOR
Frequency range: 75 ke. 1o papg
30 mec. Ouiput 0.7 microvolt 65B
lo 2.2 volts.

STANDARD SIGNAL GENERATOR
Fraquencey range: 2 mc. fo MODEL
400 mc. Ovtput 0.1 microvolt 80
s 0.1 volt.

SQUARE WAVE GENERATOR
5 10 100,000 cycles. Recom-  aapEL
mended for AM, FM and telo- 71

vision Yésting.

MEGACYCLE METER

A versatile grid-dip
oscillafor ¢overing
the lrequency ronge
of 2.2 mc. 10 100 mc.

MANUH\G"IURERS of
standard Signa Generators
Pulse Generstors
M Signal Generators

s
Square Wave Qenet
v:cuum Tube Vol\me“l:;s °
] letd
¥ Radlo Hoise &

L strength Me! ers
Capacity Bridges
Megohm Metels

phase Sequence lndicators

Televislon and FM Test
fquipment

MEASUREMENTS CORPORATION

BOONTON

CIRCULARS
ON REQUEST

6 NEW JERSEY

TELE-TECH * December. 1948

TELE-TECH

Advertisers Dec. 1948

Amplifier Corp, of Amerita ... .............. 68
Anaconda Wire & Catile Co. ............ .... 19
Bel)l Telephone Labs. ..8. 9
Bitd & Ceo.. Int.. Richard H. ................ 68
Blaw-Kmox Co. .................. ... .. ... 22
Boonton Radio Corp. ..................... .. 68
Bud Radio, Tne. ...l 66
Burke & James, Inmc. ........................ 76
Clare & €o.. C. P. ... ... ....... R
Clarostat Mfy. Co.. Imc. ... ..o v 73
Commonications Equipment Co. ............... 77
Cornell-Dubllier Electric Corp, .. .«...Cover 2
Curtis Development & MIg. Co. .. ............ 72
Dazor Mig. Corp. -.... ............. . ...... 16
Distiltation Products, Ime. .................. 55
Dumont Labs., Inc.. Allen B. ........ ...... 5, 53
Eisler Ewpineering Co.. Inc.  _........... ... &7
Eitel-McCullounh, Inc. ................... Cover 3
Electro Motive Mfg. Co.. In¢ .23
Electro-Voice, lnc. ......................... 12
Federal Telephone & Radio Corp. A T 1
General Efectric Co. .......... 20, 2L, 73, 75. 79
General Industries Co. ...................... 67
Guarilian Electric Mfg. Co. ..... . oiiiininnn 76
Inslrument Associales . ...................... 77
International Resistance Co. ............... 10, 11
Jones Oiv., H. B., Cinch Mfg. Corp. .......... 74
Kahle Engineering Co. (......... . ....i.... 68
LaYoie Libfe . rap v gns snmep e nras b meiba et 69
Life - Elnttronte: S wviioy dwavamisiniih aran 77
Machiett Labs,, (Tuec . ooeeliiiidaaiin, 2 3
Mallory & Co, Inta, Pi B «ooycpnnnmcnncinss 13
Measurements Corp. ...... B Py R Ny 79
Milo Radio & Electronie Corp. ............ o]
Nationzl Instrumenl Co.  ............... 77
North American Philips Co., Inc. ........... 58
Panoramic Radio Corp. . ... ccvuvvriunianains 71
Paramownt Paper Tube Coep. ................ 65
Precision Paper Tube Co. ... ... ..ot i, 76

Radio Corp. of America Cover 4, Part I 1, 4, 5. 8

Revere Copper & Brass, Ing, . ........ R 7
Sylvania Electric Products, Inc. .............. 17
Synthane Corp. ... .. oo oL e 74
Television Utilities Carp. .. ..... ... 75
Trangradio Lid. ........ “ .72
Universal Gemeral Co. .....ovvvvvvoooo ..., 76
Wells Sales, Int. o.oovin i 18
Weslern Electric Co.  ........... ...... 8, 9 24
White Dental Mfg, Co., S. S ...............- 85
Zophat IS TOG, socaivbps rmatosmnvrsdnass 7
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FOR EC"N 0 MY IN

LABOR . ...
ENGINEERING . . .
SPACE.. .. :

ACTUAL
SIZE

GERMANIUM
DIODES

EASILY INSTALLED, General Efectric Diodes
ace space-saving . . . provide outstand-
ing advantages over othec rectifiers in many
applications,

These advantages can be quickly trans-
lated into dollars saved in production and
improved equipment operation. The features
listed below are only a few of the reasons
for the rapid increase in the use of G-E
Germanium Diodes,

® Welded Contact — The welding of
the platinum whisker to the germa-
nium pellet improves electrical sca-
bility. Neither mechanical shock nor
vibration affecr is. Operation may be
conducted ar higher than ordinary
temperacures since no filler, such as
wax, is required to hold the point
in place,

@ Plastic Shell-More cconomical than
previous metal type and yet it retains
mechanical ruggedness.
Use of plastic gives a lower lead-to-
!end_capacuance. permitting its use
in circuits of very high frequency.

® Small Size—Requires no more space
in eircuit than nn ordicary Y4 watc
resistor,

® No Heater Connections—Eliminares
hum sometimes associnted with vac-
uum type rectifiers.

@ Easy Instuallotion — Insulated shell
and only (wo )eads 1o connect.

® Quick Recovery—Remrns to normal
quickly after sudden applications of
excessive voltage when not accom-
panied by excessive current, provid.
ing the source of high voliage is
rernoved at once,

® Low Shunt Capacltance

Five (ypes of G-E Germanium Diodes are
available 1o meet practically all require-
ments. For complete information write:
General Electyiv Company, Electyonics Park,
Syvacuse, New York.

186-G3

csnsnu@mcmc
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STATISTICS (Continued)
TV m LR
1. 3

(75800 M., Fruesac:

J Ra 148 S22 aineering Standagds for
Wl n P t Engiice SThS S 1 24 Cust Stedy
Wiee Thes San Aboul Eugnieer 1 A3 | Juh Ratings. e o 3 T Reluy. .. F
Wl \I.u wt tor Kadio anwd Conmmurention Fagnipment Slieestin, 063y TV Transmitier,
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B Pieliits 1 radieG . ok b B emisiint & o g ge CRT Plagt Goared for
I‘.rr ish Devedopang 1 m-m.'l:.m "\ fulectiun Tibe

Couvevor gl Test Systems Spe
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Flying Spat Desizmed for I\h\m.,u "4111-’|I-I z
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Indirect Micvowive Relay Svstem.. . A0 S e 2 x
New Desten Tor Mediom Definion TN Comera ‘-.\\nm o Sher a3 RON Stndio Tmage Ortlueon.
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I
Ciswing Tahe for Codor TV .. Broowel)
It \ Studio nage
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5 llllc L
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'\ Interference, . ... o S
TV in UTHE 473890 M), IFranc

TV oo ot Nabooal Conventions. ., .
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WA LT \[uhll\ T d(‘\ FRICHU P ew it weny
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ATvirtioy ook - . 61T
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Production
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}‘n Apeering o A0 KW OEM
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Miss Qatpt
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New Viewing Tuhe for Coluy T\
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WA Tear Ul Dromdeast Plan o

('oln'r:_\ur and Test Systoms Speail TV Ney
CRT Plant Gepred for N

Lah Testing TV Receivers
\1u|nm/.mrm Steps-Up © R Tiube
eclitiics, ...,
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Transimitters,

Saskill

SZASHES i e e i
e \\mtr "=
Alveseel],

L U P AR, LERE|
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\esemhly,
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Bailey . ... o
Pradiiction . iz
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AUTHOR INDEX—1948

ALLEN, MORRIS
Methoad for Oerevnining Roveivin
Noise Figure o, e R 1 4
ANDREWS, DR. VICTOR J
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BC Transmitters . ... « g ummn g Y
BAILEY, WILLIAM F.
Lah Testiue TV Receivers (. .. L 86
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BATCHER, RALPH R.
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Chicaxn TRE Conference Report 1240
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How Iligh is High Frlehey® o _ 00 0.7 20

CARTER, GAIL §.

Test Chatracteristios of Recordne Wire 3238
CAVANAUGH, R. T.

Cange and Cure of Spmrions TV

Recerver: Oscillations . .o-.., ... ... 580
CROSBY, EDWARD L. IR,
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CURRY, A, A.
Maobile FM Equipment Design (o
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DEUTSCH, SiD
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FIET, O. O,
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FRANCIS, ALBERT
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Plan Be Changed? ., ..., 234
Renort om TV Hearing .. ..o, 433
FCC Hears TV Reallocation Views ., 106
TV in UHF (475890 MCi ...... A ST
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Low Cost FALAM Recviver Desipn A4
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Waorld Market § Radin and
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Pucunixtic Heat Deteator ... .......5-44
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THEY'RE BETTER BECAUSE ...

PYROVAC® PLATES, the revolutionary

Eimac developmant, withstand excessive sbuse. Manu-

factured by an advanced technique, these plates can handle
momentary overloads ia excess of 1000%,, consequently

they contribute appreciably to the tube's life.

APPLIED RESEARCH by Eimac engineers
has produced a thoristed tungsten filament

with ample reserve emission. Its instant heat-
ing characteristics make the 4-65A well adspted to
mobile application.

QUTPUT

EIMAC PROCESSED GRIDS, manufactured by
an exclusive technique, impart a high degree of opera-
tional stability, Both primary and secondary emission
are controlled.

SPECIALLY DESIGNED screen

grid effactively shields input and

output circuits,within the tube, withou excessive screen

power, All internal structures are self supporting without
the aid of insulating hardware,

These are but some of the- features that combine
to make the Eimac 4-65A a better tetrode. It is
unexcelled in its category as a power amplifier,
oscillator or modulator. For example,in typical op-
eration as a power amplifier or oscillator (class-C
relegraphy or FM telephony) one tube with
1500 plate volts will supply 170 watts of output

CONTROLLED PRODUCTION prac-
ticas include & slow oven-anncal to re-
mova the last vestige of residual strains, and four to
eight hourt of tasting uader savere VHF conditions.

“Trade Mark Reg. U. 5, Pal, Off.

power with less than 3 watts of driving power. Follow the Leaders 10
A complete comprehensive data sheet on the 4-65A
has just been released. Write for your copy today.
EITEL-McCULLOUGH, INC. 9‘5
204 San Mateo Ave., San Bruno, California (4 The Powor for R-F

Export Agents: Fracer b Ransen 110 Clay Skreed, Son Franchco I, Galltornia

www americanradiohistorv com
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s« presents three new types
of major importance

® Here are three new miniawure cubes. ..
additions to RCA's large family of minia-
ture types. .. that hA\e particular signifi-
cance in FM receiver design and voleage
reference applications.

RCA 6BA7 and 12BA7 are pentagrid
converters—alike except for heater ratings.
They have high conversion gain. becanse
of their high conversion transconduct-
ance: and a separate connection for direct
grounding of che suppressor. These fea-
cures in combination with the shore in-
ternal leads characteristic of miniature
tubes, result in efficient operation of either
cype in the 88 (o 108-megacycle FM band.
1n addition to realizing subscantial gains
at the higher frequencies, the RCA 6BA7

and 12BA7 contribute a highly favorable
signal-to-noise ratio.

RCA-5651 is a voltage reference tube
of the cold-cathode. glow-discharge type.
It maintains a dc operating potential of
87 volis, has an operating current range
of 1.5 to 3.5 ma.. an operating character-
istic essentially independent of ambient
temperature, and a voltage stability ac
any current level of better than 0.1 volt.

. . 3

RCA Application Engineers will be
pleased to consult with you on the incor-
poration of these new miniatures in your
equipment designs. For further informa-
con write RCA. Commercial Engineer-
ing. Section LR63, Harrison, N. J.

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HARRISON. N. J.

www americanradiohistorv com

RATINGS AND CHARACTERISTICS
8BA7 and 12BA7 Pentagrid Converters

6BA7 12BA7

Healer Vollage (ac

arde) . . . .. 63 126 Vels
Heoter Currenl . . 0.3 0.15 Ampore
Chorvactoristics — Separate Excitation®
Plote Voltage . . . (0D 250 Voirs
Grid No. 5 and Intar-

nal Shield . .Conncued ditedtly lo ground
Grids No. 2 and

Mo, &5, .- . 100 100 Volfs
GtldNo.3 . . . . —I1.0 —1.,0 Vol

Grid No. | Resislor 0.02
Plate Reslslance

0.02 Megohm

{Approxy . . . O35 1.0 Megohm
Conversion Transcoan-

duganze . . . . 900 950 Micromheos
Conversion Transean- .

duclance (approx.)

Grid Neo, 3 a1.—20

wolts. . . . . . a.s 3.5 Micromhos
Plote Cumrent . . . 8.6 3.8 Mo,
Grids Nos, 2 and 4

Curront, . . . . 10,2 10 Mo.

Geid No, | Curreni. 033 0.35 Ma.
Totol Cathode Current 14.2 142 Ma.
'Chmccrnm'lcs cortespond very clesely with
lrexcited croilintor cir-
with zero bios,

5651 Voltage-Recfcrence Tobe
Mla.  Av. Max.
DC$lorilag Valiage — 107 115 , Volis
DC Operating Voltago 82 87 92 Vobhs
DC Operating Current 1.5 _ 3.5 Ma.
Rogulation ().5 to 3.5
M

PR R R — 3 Valx
Stability™ . . . . . - - 0.1 Volt
Ambient Temperature

Rango. . . . . . =—5590 490°C

*Defined co the meoximuem voltage fluctvotian ar
any current level within opereting current ronge,
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