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OU'RE in a fast-moving profes-
sion, as radio-TV serviceman.
Every day, new situations arise where you
must know what to do to bring console-model
radio, television receiver, or other sets up to
par. Only by greater knowledge of methods,
can you increase your repair volume . . . make
your phone number the one owners dial when
trouble occurs.
TECHNI-TALK is G.E.’s helpful answer to
your need. Here’s a bi-monthly service maga-
zine edited by practical men for practical men—
concise, down-to-earth, with just enough
theory to give you the “why” of proved
methods and time-saving short cuts. Read
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every issue! Chances are, some prob-
lem awaiting vou on your next round of
service calls has been discussed, and
solved for you, recently in TECHNI-TALK.
Your General Electric tube distributor will
be glad to send you the latest TECHNI-TALK,
and put you on his list for future issues. Phone
or write him for your registration card! And
don’t forget: this expertly prepared magazine
comes from a leading manufacturer of radio-
TV equipment, in touch with service sources
nationally. Yo benefit from the sum total of
G-E experience on any problem! Elecironics
Department, General Electric Company,

Schenectady 5, New York.
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I Wit SEnd You

lustrated book tells how I give you  Read letters from men I trained,
practical experience with MANY telling what they are doing and
KITS of Parts I send. Read how earning.' See the fascinating jobs
ﬂou make EXTRA MONEY fixing RADIO-TELEVISION offers.
adios in spare time while learning. Book FREE with coupon below.

Same coupon entitles you to actual lesson, circuits work, three reasons why 1
“Getting Acquainted With Receiver Serv- tubes fail, ho“ to locate defects,
icing” also FREE. Shows you that learn-  repair loudspeaker, etc. Many b
ing Radio-Television at hcme is easy, pictures, diagrams. Get lesson
practical. Lesson tells how “superhet” FREE with coupon below.

See For yourself how / Frain 60 at home fo

BE A RADIO-TELEVISION TEcnmcmn

Want a good-pay job in the fast growing RADIO-TELEVISION In-

dustry? Want a money-making Radio- Television shop of your own? ou ul |s WI a S en
Here’s your opportunity. I’ve trained hundreds of men to be successful ¢ S c 14 th
Technicians. . . MEN WITH NO PREVIOUS EXPERIENCE. My Aio&a&i K ";y\ b rg;\l"g:gw °“§§fng‘s°?n bl\;lca] :;3

d . k
tested and proved train-at-home method makes learning ea?, distant statlons NRI. gives you ALL the
=

You learn Radio-Television principles from illustrated les- *

sons. You get practical experience building, testing, parts . . . including speaker, tubes, chassis,

experimenting with MANY KITS OF PARTS I send. transformer, sockets, loop antenna, etc.

All equipment yours to keep. - - You also assemble
i many other cir-

MAKE EXTRA MONEY IN SPARE TIME cuits with Kits
The day you enroll, I start sending SPECIAL BOOK- of Parts I send
LETS that show you how to make 35, $10 a week or you,
more EXTRA MONEY fixing neighbors’ Radios in
spare time while learning. From here, it’s a short
step to your own shop or a good-pay Radio-
Television servicing job. Or be a licensed
Radio-Television Operator or Technician. .

TELEVISION OFFERS BRIGNT FUTURE

Today there are nearly 2700 Radio stations on the air—
und within three years experts predict there wili be
over 1000 Television Stations. Then add developments
in FM, Two-Way Radio, Police, Marine, Aviation and
Microwave Relay Radio! Think what this means. New |
jobs, more jobs, good pay for qualified men,

MAII. COUPON FOR BOOKXS FREE

I TRAINED THESE ME

“Today I am con- Halfway thru
sidered an expert ‘ N.R.I. course, 1
Radio and Tele- »% ¥ made about $8 a
vision Technician. ¢ ,; week in spare
Have 4 employees o " time fixing Ra-
working for me.” dies.”—E. Streit-
—Paul Miller, Toledo, Q. enberger, New Boston, O.

“Was a bookkeep- “] have my own "
er with a hand-to- <) shop, am making -'!
mouth salary. 4 more money how

Now a Radio En- than ever be- .-
gineer with ABC A fore” — Curtis Vi
Network.”—N. Ward, N. J. Staeth, Ft. Madison, lowa.

Act now | oupon entitlea you to actual lesson, &
“GETTING ACQUAINTED WITH RECEIVER SEK-|
VICING," and book, “HOW TO BE

SUCCESS IN RADIO-TELEVISIOH
Send coupon in envelope or paste
on penny postal. J. E. SMITH, _
President, Department 9GR .

Nationa! Radio Institute,

You Build This
Pioneer Home Study Rad‘l:o )

School, Wanshington 9, o T'RANS M ITTER "’
D s ™y sl With Parts | Send |
2 —y A t of Com-
] - . min};ca;ti:ns m()l,o:;:;ue, yr:u
build this low-power

= : Broadcasting Transmitter.

= You also build many other
circuits with Kits of Parts
1 send you, that bring
to life Radio-Television
theory you learn.

b
-
2

MR. J. E. SMITH, President, Dept. 9GR
National Radio ‘Institute, Washington 9, D, C.

Mail me Sample Lesson and 64-page Book about How to Win Success
in Radio-Television—both FREE. (No salesman will call. Please
write plainly.)

Name......

GET THIS TRAINING Address....... ...
WITHOUT cosT Gty PR /1« TS State.....
UNDER G. I. BILL O Check if Veteran Approved Under G. ‘1. Bill

July, 1949 3
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HERMAN R. BOLLIN:

COVER PHOTO: Television is growing in

popularity outdoors as well as in the home.

R. H. . Matthews and wife with their

U.S.T. receiver and Ward antenna have

picked up telecasts from 200 miles away.
{Photo by W, Frank Jones)

& TELEVISION
NEWS

Radio News Trade Mark Reg. U.S. Pat. Office No. 378427
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Television's Impact............ . Herbert §. Lauffﬁan\ 30
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RADIO & TELEVISION NEWS is published monthly by the Ziff-Davis Publishing Company, 185 N. Wabash Ave.,
Chicago 1, Ill. Subscription Rates: in U. S, and Canada $4.00 issues), single copies 35 cents; in Mexic

South and Central America, and 8. Possessions, $4.00.(12 issues); in British Empire, $5.00 (12 issuesi—all
other foreigh countries $5.00 (12 isslies). Subscribers should allow at least 2 weeks for change of address. All
communications about subscriptions should be addressed to: Director of Circulation, 185 N. Wabash Ave., Chicago
1, Ill, Entered as second class matter July 21, 1948, at the Post Office, Chicago, Illmoxs under the Act of
March 3, 1879, Entered as second class matter at the Post Office Dept., Ottawa, Canada, Contributors should
retain a copy of contributions and include return postage, Contnbutlons will be handled with reasonable care but
this magazine assumes no responsiblity for their safety. Accepted material is subject to whatever revisions and
by-line changes that are mnecessary. Payment made at our current rates, covers all authors’, contributors’
or contestants' rights, title, and mteresc in and to accepted material, including photographs ‘and drawings.

RADIO & TELEVISION NEWS
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o Whish will YU hold?

Y

WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY?

Add Technical Training to Your Practical Experience

and Get Your "Ticket” in a FEW SHORT WEEKS.

I#'s EASY if You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME

Thousands of new jobs are opening up—FM, Television,
Mobile Communication Systems. These are only a few of
the radio fields which require licensed radio technicians and
operators. Get your license without delay. Let Cleveland

Institute prepare you to pass FCC license examinations, and
hold the jobs which a license entitles you to, with CIRE
streamlined, post-war methods of coaching and training.

Your FCC Ticket Is Always Recognized in ALL Radio Fields As Proof of Your Technical Ability

More than ever before an FCC Commercial Operator License
is a sure passport to many of the better paying jobs in
this New World of Electronics. Employers always give pref-

Hundreds of Satisfied,

“I now hold ticket Number P-10-3787,
and holding the license has helped me
to obtain the type of job I've always
dreamed of having. Yes, thanks to
CIRE, I am now working for CAA as
Radio Maintenance Technician, at a far
better salary than I've ever had before.
I am deeply grateful.”
Student No. 3319N12

“Transmitter engineering is great,
especially on the job I am on.
Thanks again for all you have
done, and you can take the cred-
it for the fact that my ‘ticket’
is now posted on the wall of a
1000 Watt broadecast station.”

Student No. 3678N12

OTHER

L.ow-Level to College-Level,
man with Practical Experience!

erence to the license holder, even though a license is not
required for the job. Hold an FCC ‘“ticket” and the job
is yours!

Successful Students

“T took the FCC examination on
March 4th and received my second
class radiotelephone license March
9ih. I go to work for the Trans-Texas
Airways in the maintenance depart-
ment.

“I take grcat pleasure in in-
forming you that I have taken
-the examination for radio tele-
phone first class license on June
29th, and passed and have re-
ceived my license. 1 am_ now
working at WCNH. a local 250
watt station.”

Student No. 3171N12

Thanks for all the assistance.”
Student No. 2394A1

Cleveland Institute Home Study Courses Of-
fer Complete Technical Radio Training from
for the Radio-

Get this

COURSE Master Course in Radio Communication—A complete course ;
covering the technical fundamentals of radio-electronics, for
A the radioman who wants a general review. Includes prepara-
tion for Broadcast station employment.
COURSE Advanced (i)loursel.in ll’lmhio Communication Engineering—A
genuine college-level radio engineering course, completely 5  ARDS 0
B mathematical in treatment. For the advanced radioman with LEI.}I[-’uot;Tg:'_c::;ﬂ.:f;E[:|gEi;m
considerable practical experience and training. MW OFEM TG FCC LICENSE HOLDERS
COURSE Specinl Television Engineering—An advanced college-level TELLS HOW YOU WILL BENEFIT BY
course for the radioman who has had formal training equiva- HOLDING AN FCC COMMERCIAL
C lent to A and B. LICENSE.
TELLS HOW YOU CANGET
COURSE Advanced Radio Telephony—An advanced, specialized 30 :2‘;‘}5%‘;23‘:@‘;:“&
course covering broadcast station engineering and opera- My CENSE IN A FEW SHORT
D tion. Covers the engineering knowledge and the tech- T WEEKS — EASILY AND
nical duties required of the studio control operator, MAKING QUICKLY, BY USING CIRE
the master control operator, and the F SIMPLIFIED TRAINING AND
transmitter operator. € ¢ LicEnse COACHING AT HOME IN

YOUR SPARE TIME.

TELLS OF HUNDREDS OF OUR
4 SUCCESSFUL STUDENTS WHO
® NOW HAVE LICENSES AND
NEW, BETTER -PAYING JOBS.

TELLS HOWWE PREPAREYOUTO PASS
THE NEW FCC COMMERCIAL LICENSE
EXAMINATIONS, WHICH NOW IN-
CLUDE FM AND TELEVISION.

INFORMATION

| Mail Coupon At Once
GET ALL 3 FREE

Approved for Veteran Tralning under ‘““G. |. Bill of Rights”

TEETOTRAIN

J° O mm um SN SN SN G G G SN W SN GED G G B OGN O W mn O W OW OW O mn MR O BN o oW oW By 6. TiL YOU GET

§ CLEVELAND INSTITUTE OF RADIO ELECTRONICS AT O (L T Mo |
g DESK RN-T, 4300 Euclid Building, Cleveland 3, Ohio (Address to Desk No. to avoid delay) MELP YOU 10 GET A
QPlease_send'me your Catalog C, ‘“Money Making FCC License Information’”; your Booklet B, ‘‘How to Pass FCC I - “EENE‘_E';' JOE. WITH
I Commercial License Examinations’ (does not cover Amateur License Examinations), and a sample FCC-type exam. I QUR FHEE AR EXCLUSIVE SERVICE.
O Please send me your Catalog A, describing all of your home study radio-electronics courses. I desire training in WHICH PREPARES YOUR EMPLOY-
g course 0OA OB OcC 0OD. 1 Y 1
I NAME I
ADDRESS
: CITY I LFACTURERS, FPOLICE RADID 5TA-
..................................................... s \ L T4 . ANE AADD . EQUIPPFED TAXI
{J Veterans check for enrollment information under G. I. Bill. I ¥ o WIES
NO OBLIGATION—NO SALESMEN BUS AND PUBLIC UTILITY COMPANIES
----------------------------------l
July, 1949 8
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Supersensitive electron tube, developed by RCA, makes possible
more accurate measurement of minute vibrations.

Can o éoz/se//y make o é_aafa’ bounce 2

Surprising though it seems, a fly—
when it lands on a board —causes
distinet vibrations. They can be
detected by a remarkable new
RCA electron tube.

Slimmer than a cigarette, and only
half as long, RCA’s tube picks up vi-
brations with a pin-sized shaft—and
these vibrations may then be con-
verted to visible or audible signals.
More important, the new tube can
be used to make measurements of

the degree of vibration.

Scientists predict many practical
uses for this electronic transducer.
Airplane designers can hitch it to
engines or whirling propellers and
locate vibrations which might lead
to trouble. Oil men can use it to
measure the sound waves with
which they scout for oil.

And your smooth-running automo-
bile of the future may be an even
better car when the facts gathered by
RCA’s new tube are put to work.

www americanradiohistorvy com

Another RCA “first’’:
The electronic transducer, first of
its kind, is one of many research
achievements pioneered at RCA
Laboratories. Such leadership in
scienceand engineering adds value
beyond price to any product or
service of RCA and RCA Victor.

Examples of the newest developments in
radio, television and electronics can be
seen at RCA Exhibition Hall, 36 West
49th St., N. Y. Admission is free. Radio Cor-
poration of America, Radio City, N. Y. 20.

RADIO CORPORATION of AMERICA
World Leaaer in Radio — First /n Television

RADIO & TELEVISION NEWS
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o BULLETIN!

Fires, Sporting Events, Major happen-
ings and other news events are being
covered by Television Camera Crews
in a growing number of areas. Let us
show you how to prepare to enter
the profitable and exciting technical
phases of Television, Radio, Electronics.
Mail coupon. Get Free information
about our greatest offer in 17 years.

Send for OSILL.
¥4 FREE Information ™

See HOW—in your own home — DeForest’s
Training, Inc,, now brings you one of today's
most complete combinations of major home
training aids. You (1) Learn-by-Seeing from
D.T.L’'s exclusive instructive Home Movies.
You (2) Learn-by-Reading from well-illustrated
lessons. And (3), you set up your own HOME LABOR-
MATORY where you Learn-by-Doing from 16 shipments
. . of Radio-Electronic parts which you use and KEEP
o w“’ to work over 300 instructive...fascinating projects.
4 /wThls includes building the valuable 6 tube“Superhet”RADIO
and commercial-type OSCILLO-SCOPE, R-F SIGNAL GENER-
ATOR, and Jewel-Bearing MULTIMETER, pictured at right.
You may use this test equipment to help you earn real
money—both in your spare time and later when working
full time in the field either in a good job or your own
business. Get complete facts. Mail coupon today!

EMPLOYMENT
SERVICE MODERN CHICAGO LABORATORIES
/ Whenyou completeyourtraining, ¢ you prefer, you can get ALL your preparation in our new Chicago
§ our'effective Employment Service training laboratories—among the finest of their kind. Train quukly, using

xs avmlahle to you without extra
. cost—o valuable aid to help you
i gn swﬂed

a wide variety of commercial equnp- -
ment..ample instructors..every major ! y i
training advantage. Write for details.

, Yo_u afso use HOME MOVIES!

.a D.T. L Exclusivel.
ey D 1. L, alone, includes !he use
of one of today’s most effective
training aids...MOVIES.,.to help
you learn important
fundamentals faster, ;
easier at home. See : f ‘
electrons on the march, : 7
and other fascinating L= MAll THIS OPPORTUNITY COUPON NOW’
“hidden action”"—a re-
markable home train-

DeForest’s Training, Inc.

ing advantage that 2533 N. Ashland Ave., Dept, RN-F7 §

speeds your progress. Chicago 14, lllinois §

Please give me complete facts showing how | may 1

prepare to moke my start in Television-Radio-Electronics. | |

o ] , l
DeFOREST’S TRAINING, INC. Name Age ;
CHICAGO 14, ILLINOIS Street Apt i

Affiliated \with the DeVry Corpor,at%on. Builders of Electronic and Movie Equipment City. Zone. State. B
July, 1949 q
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How to Solder Around

Corners...and Between

Wiring...

FLEXITIP—loop
tip easily formed.

LONGER:
REACH—38"
from housing to
tip: gives great-

BUILT.IN er reach.
TRANSFORM.
ER—-compoct,
complete. 3 SECOND
HEATING—no
waiting; saves
SOLDERLITE — X power. -
spotlights the )
work. \ o
DUAL HEAT—

single heat 100
watts; duval heat
100/135 watts;
115 volts, 60 0
cycles.

Form the FLEXITIP on your 8" Weller Gun
into any shape you want and see how it slides
around corners, between wiring, into the
tightestspots even when the job’s buried deep.

Solderlite and 5-second heating mean
hours and dollars saved —your Weller Gun
will pay for itself in a few months. And be-
cause the transformer is built in—not separate
—the Weller Gun is a complete, compact
unit, easy to use. There's no need to unplug
the gun when not in use; heat comes "on" only
when the trigger is pulled.

For laboratory and maintenance work, we

recommend the efficient 8" model—DX-8
with dual heat; or 4" types S-107 single heat
and D-207 dual heat. Order from your dis-
tributor or write for bulletin direct.
Be sure fo get your copy—
SOLDERING TIPS, the new
Weller Handy Guide to
easier, faster soldering—20
pages fully illustrated. Price
10¢ at your distributor's or
write direct.

WELLER
MANUFACTURING COMPANY

810 PACKER STREET « EASTON, PA.

THE

EDITOR

MATEUR radio is often taken for

granted as a hobby by many and
is placed on a par with such pursuits
as model railroading, model shipbuild-
ing, and photography. Those who
think of ham radio in that light must
not overlook the very reason for the
existence of amateur radio.

Our government sanctioned ama-
teur radio as a program that would
provide for the development of ad-
vanced skills in both technical and
communications phases and furnish
the public with a non-commercial, vol-
untary communications service, par-
ticularly with respect to providing
emergency communications.

The armed services have always
been keenly interested in the ad-
vancement of the radio-electronic art
from a communications standpoint.
They know that America must depend
upon a reserve of skilled personnel to
handle all types of communications in
periods of stress.

It is no secret to those close to the
situation that the amateur has done
little in past years to contribute to the
technical advancement of the art. We
hams have hesitated to use equipment
of high efficiency and confined band-
width, and we phone hams have ig-
nored the use of speech clippers, fil-
ters, and other devices although they
are readily available.

Again, it is no secret that many
amateurs are greatly exceeding the
power input limitations of 1 kw.
Others have not examined the possi-
bilities of the ultra-high- frequencies
for local communications and continue
to use high-power rigs for local rag-
chews.

Accordingly, the Federal Communi-
cations Commission has proposed new
amateur regulations. On page 60 of
this issue, we give a brief summary of
what may come. It must be pointed
out that these regulations have not,
as yet, been adopted, and no action
will be taken by the Commission be-
fore July 20, 1949. All interested par-
ties have until that date to voice their
opinions.

Since the announcement of these
proposed regulations there has been
much wailing and gnashing of teeth
among amateurs. Some have gone so
far as to claim that adoption of the
regulations might actually mean an
end to amateur radio.

After a careful examination of the
proposed changes, we find little cause
for alarm. It is true that present li-
censes must be renewed, pending the
successful passing of an examination,
but this should not present much diffi-
culty to anyone who has the experi-
ence of a licensed term behind him.

It has always been the rule in ham
radio that the greatest privileges go to

www americanradiohistorv com

those hams who possess the highest

. qualifications. This is the logic behind

these rules.

The code test will be a problem to
many operators who have used phone
exclusively, but in those cases a short
brush-up period shpuld restore the lost
code speed without too much difficulty.

Another point that has been raised
is the fear that hams Wﬂ\l\discontinue
operations because of the stiffer tech-
nical requirements for phone€ .opera-
tion on the 75- and 20-megter bands.
Surely no one can have valid objec-
tions to limiting the bandwidth to that
required for intelligibility. The use of
a simple filter in a speech amplifier
will greatly improve operations on
these overcrowded bands.

To our way of thinking, the greatest
benefit that will come from these new
regulations, if adopted, will be the
long-awaited “break” for beginners.
They will be greatly encouraged by
the new code requirement of five
words-per-minute in straight language
and will be further encouraged with

the simplified examination proposed -

for the novice class. The possibilities
of beginners creating interference will
be greatly minimized by power and
frequency limitations, together with
the requirement for crystal control.

Amateur radio as a whole can be
greatly benefited if these new regu-
lations are approved. All of us will
have to be more alert to things tech-
nical, many of us will have to brush
up on our code, and we will finally be
forced to employ the latest technical
contributions in the transmission art.

Our country will have greater se-
curity with a more alert and aggres-
sive backlog of trained operators. It
is going to take a lot to convince many
hams that these new regulations are
for their own benefit. These will prob-
ably be the same ones who are op-
posed to “new amateur blood” in our
ranks.

We are 100 per-cent in favor of any
regulations designed to encourage
youth to take up ham radio. We are
glad to see some concrete action being
taken which may serve as the missing
link in this respect.

We know that our feelings are
shared by some of the best technical
and military brains in the country.
They have seen what amateur radio
can do under pressure, but they also
know its limitations.

The rapid strides made in radio,
television, and electronics in recent
yvears demands that any service de-
serving of space in the radio spectrum.
should contribute its share to the use
and development of frequencies which
are each day becoming more in de-
mand. We hams had better contribute
our share or we will be sorry. . O.R.

RADIO & TELEVISION NEWS
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hallicrafters $-38
the Super-Value
All-Wave Receiver

The all-star, all-wave value that amazes even the ex-
perts. Covers 4 full wave bands, continuous range from
540 kc to 32 mc. Features: full electrical bandspread;
Noise Limiter; Band Selector; BFO pitch; Voice-Code
switch; Speaker-headphones switch; Standby-receive
switch; latest PM speaker; In handsome furniture-steel
cabinet; 12x7x8'’. Complete with all tubes. For 105-125
volts, 25-60 cycles AC, or 105-125 volts DC. Shipping

weight, 15 lbs. .
97.565. Model S-38 Receiver. Only. ... ... . . $3995

Hallicrafters S-72 All-Wave Portable Radio

Enjoy powerful all-wave reception wherever you go—with this
superb new universal portable. The S-72 covers 540-1600 kc, 1500-
4400 ke, 4.3-13 me, and 12-31 mc. Receives standard broadcast
programs, foreign and domestic short wave broadcasts, aircraft,
police and Amateur stations. Has two built-in antennas—loop for
standard broadcast and 27’ whip for short wave. Automatic Noise
Limiter; sensitivity control; AVC; BFO; main and fine tuning con-
trols; tone control; phone jack; provision for attaching external
antenna. Brown leatherette-covered plywood cabinet, 14’ wide,
1214'" high, 714'’ deep. For 105-125 volts DC, or 60 cycle AC, or
self-contained batteries. Complete with tubes, less batteries. Shpg.
wt., 16 lbs. 95
97-505. Hallicrafters S-72 All-Wave Portable. NET. .. ... $79

80-584. A-B Battery Pack for above. NET.. ..

ALLIED STOCKS ALL HALLICRAFTERS MODELS

Hallicrafters $X-42 {less speaker) .............. $275.00
Hallicrafters $X-62 (less speaker) .............. 269.50
Hallicrafters $X-43 (less speaker) .............. 189.50
Hallicrafters S-51 (complete) . ................. 149.50
Hallicrafters $-53 (complete) . ................. 89.50
Hallicrafters HT-17 Transmitter . ................ 39.50
Hallicrafters HT-18 Oscillator . .. ............... 110.00

'_'._ _;:‘-:- . R J .:.ﬂ
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Available on Easy Payment Terms

hallicrafters
T-64 TV Chassis

Complete with
10” Picture Tube

ONLY

1795

Tops for custom installations at low cost—a complete direct-
view chassis for 10 or 12-inch tubes. With new Dual-Focus switch
—10"’ tube gives you choice of big 64 sq. in. telescopic view for
dramatic closeups, or large 56 sq. in. full-range view. Either way,
you get a sharp picture, with fine stability and superb contrast.
Features: 12 channel push-button tuning; RF amplifier; 3 IF
amplifiers; 2 video amplifiers; improved sync circuits; AGC;
static-free FM audio system. Complete with power supply,
speaker, picture tube and 15 tubes, plus 3 rectifiers. For 105-125
volts, 50-60 cycles AC. Shpg. wt., 60 lbs.

Hallicrafters T-64 Television Chassis, complete

with 10" picture tube. Only. . .................. $17950
Hallicrafters T-64 Television Chassis, complete with 12/ pic-
turetube. Only ... ... . ... .. . . . ... $199.50

Available on Easy Payment Terms

ALLIED RADIO

ALLIED RADIO CORP., Dept. 1-G-9 [ ]
833 W. Jackson Bivd., Chicago 7, lllinols ]
B Send FREE ALLIED Catalog I
Enter order for Hallicrafters Model. ......_.. i
Enclosed $....o0vviiiiennnennnn. [J Full Payment I

{J Part Payment (Bal. C.Q.D.) i

[ Send ALLIED Easy Payment details and order biank. :
1

NGttt ittt iiee e ritteeteteesessncsessncsssasssonnnns 1
1

[}

D U :
&

Lo 7 N Zome........ State.ouioon.. :
9
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SERVICEMEN: WE'LL PROVE YOU'LL SAVE
TIME AND EARN MORE WITH PHOTOFACT-

AT NO COST TO YOU!

e oo We’ll send you absolutely

THIS PHOTOFACT FOLDER

oN THE RCA 630
TELEVISION RECEIVER
OR
A PHOTOFACT FOLDER ON
ANY POST-WAR AM OR
FM SET OF YOUR CHOICE

(as listed in the PHOTOFACT Cumulative Index)

NOW, you can discover for yourself—at our ex- ice data gives you PHOTOFACT'S outstanding ad-

pense—how PHOTOFACT can make your service
work quicker, easier, and more profitable! Examine
an actual pHOTOFACT Folder. Use it. You'll learn
first-hand why this indispensable service data is
used exclusively by thousands of successful service
technicians. These men-in-the-know subscribe to
PHOTOFACT year after year because it helps them
every minute of every working day. No other serv-

vantages: completeness, accuracy, uniformity and
ease-of-use. PHOTOFACT and PHOTOFACT alone, is
the only radio service data prepared from labora-
tory analysis of the actual equipment it describes.
Know the facts—get your FREE Folder now.
Examine it—use it—compare it with others—and
you will understand why no modern service shop
can afford to be without PHOTOFACT.

"33' s

ICURRENT PHOTOFACT BEST-SELLERS

The Recording and Reproduction of SOUND, by Oliver Read. The com-
plete, authoritative treatment of the entire subject of Sound, written
by the editor of Radio & Television News . .....$5.00

Photofact Television Course. The book used by thousands; gives you a
clear understanding of TV principles, operation and practice . $3.00

Television Antennas. Shows you how to select and install the proper
antenna, and how to overcome antenna problems . . . . .. .S1.25

1948 Record Changer Manual. Covers 45 models made in 1948, including
new LP and dual-speed changers, plus leading wire recorders
Based on actual analysis of the equipment . .. ..$6.75

Auto Radio Manual. Complete Photofact service data on more than
100 post-war auto radio models—a time-and-money-saver. .$4.95

HOWARD W. SAMS & €0., INC. inpianarous 1, 1o,

|
1
i
1
1
I
1
I
B

wwWw americanradiohistorv com

NOTE: This FREE offer is limited to
Service Tachnicions. AHach coupen be-
low to your leHerhead ond mantion the

name of your jobher. f you have no
letterheod, send coupon te your jobber.
Experimenters and others may obtain
the Phatefact Folder by remiMing 50c.

---1

HOWARD wW. SAMS & CO., INC.
955 N. Rural St., Indianapolis 1, Ind.

I am a Service Technician:
0 Send FREE Photofact Folder on RCA 630 TV

]

Receiver I
[0 Send Photofact Folder for set model..........

I am an Experimenter: '
O Send Photofact RCA 630 Folder. (50c enclosed)

O Send FREE Photofact Cumulative Index |

(Offer expires Sept. 30, 1949. Good only in U. S. A.)
I N N I N I e N O .
RADIO & TELEVISION NEWS
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Give your nerves, sweat glands, and fried fin-
- gers a rest! Lift ’em all the e-a-s-y way from
meanest sockets. Tubes — GT, G, standard,
metal, lock-in. Also vibrators and plugs—
Jones, Amphenol. And snap-in trimounts
holding back covers of radios, etc. Hand

knob puller too. T

Stainless steel. Comfortable rolled edges. An-
other Hytron time-and-money saver by and
for servicemen. Only 15¢ from Hytron jiobbers.
Get your Hytron Tube Lifter today.

et 1008 e hma o o S e

FUTREN AURE CELED -ﬂ?

15¢ net

SIMPLE AS ABC— Disconnect set from line. Tip tube
(vibrator or plug) slightly. Insert tapered end of
Lifter under base with one hand. With other, guide
tube vertically. Press Lifter handle backwards or
sidewise. Effortlessly, out comes tube pronto!

Right-angle end of Lifter for compact auto radios.
Pulls knobs when hooked around back of knob

w1t,h thumb and forefinger steadying sides of knob.

Slotted 45-degree-angle end reaches tubes from rear
of cabinet. Slot fits around one pin of lock-in apply-
ing leverage near center of metal base — safely away
from glass seals. This end lifts snap-in trimounts.
And stubborn knobs, if cabinet is protected from
heel of angle by cardboard.

NEW HYTRON ALL-WAYS CARTON

Has type number of tube imprinted fwice on both ends. Half the
dual imprint (generously large, easily
read) of the type number is always
right side up. Stack the All-Ways
carton any way; you can’t go wrong.

MAIN OFFICE:
1949

July,

SALEM,

Handy way to buy and stack tubes. Holds 10 cartons neatly
—safely —compactly. Inventory where you can see it. Choice
of horizontal or vertical stacking. Removal of cartons leaves
shelves still neat; yet reminds you to re-order. Two Stackers:
For miniatures; for GT, metal, lock-in. Free from your
Hytron jobber.

MASSACHUSETYTTS

1R
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MODEL 12CL TV-FM KIT

TRANSVISION, INC., Dept. RN, NEW ROCHELLE, N. Y.

f For
NEW YORK, N. Y.
TRANSVISION OF MANHATTAN
75 Church St.

BRONX, N. Y.
TRANSVISION OF THE BRONX
1425 Boscobel. Ave.

BROOKLYN, N. Y.
TRANSVISION OF BROOKLYN
485 Coney Islond Ave.

LONG ISLAND, N. Y.
TRANSVISION OF LONG ISLAND
167-01 Hillside Ave.
Jamaica, N.Y.

200 $q. imn.
PICTURE

TV-FM KIT
MODEL 12CL

Has DuMont Inputuner
IMAGE ISEQUAL fo that of a 20~

tube—even sharper and clearer—
visible from ail angles.

EQUIVALENT OF $1000 SETS!

Price of the new Transvision 12CL

electromagnetic kit includes these

outstanding features:

® 12147 picture tube with specicl
fitted built-in  All-Angle Lens
and color kit

¢ DuMont TV-FM Inputuner

® Streamlined Console Cabinet

Includes Cab-
inet, Lens,
Indoor or
Qutdoor
Antenna, 60

ft. of Lead-In Wire.

WESTCHESTER, N. Y.
TRANSVISION OF WESTCHESTER
606 Central Pork Ave., Yonkers, N. Y.
NEWARK, N. J.
TRANSVISION OF NEW JERSEY
601 Broad St.
PHILADELPHIA, PA.
TRANSVISION OF PHILADELPHIA
235 North Broad St.
BOSTON. MASS.
TRANSVISION OF NEW ENGLAND
1306 Boylston St.
BALTIMORE, MD.
TELEVISION CENTRE, INC.
1912 North Charles St.

(R _R_&R_§R N &R _§ &R _E B B _E B B B E B - B B8 B 8§ §F_ |

ELEVISION KITS
AND INSTRUMENTS

MODEL 12A-TV KIT with

12" PIC

* FAMOUS TRANSVISION
TELEVISION KiIT, glvmg the

finest television money can buy.

*» NO INSTALLATION COST. You
can install assembled kit yourself in
about an hour.
------------m---“--------

TURE TUBE

179

|
|
N
T,

less cabinet*

NEW! TRANSVISION Model W15RS TV KIT

SEMI-WIRED and ALIGNED

Can be completed in one day!

This hlgh quality Transvision TV Kit has

a 16" picture tube.

219 ..

*CHOICE of BEAUTIFUL CABINETS from $29

For example, a “Modular” Console Cabinet, which can easily be
assembled in about an hour, costs $29.

ELIMINATE the VARIABLES in TELEVISION
Installation with the TRANSVISION

FIELD STRENGTH METER

Improves Installations! Saves /2 the Work!!

Has numerous features and
advantages, including —
(1) Measures actual pic-
ture signal strength . . .
(9) Permits actual plcfure
signal measurements with-
out the use of a complete
television set . . . (3) An-
tenna orientation can be
done exactly . .. (4) Meas-
ures losses or gain of vari-
ous antenna and lead-in
combinations . . . (5) Useful
for checking receiver re-
radiation (local oscillator)
...(6)12 CHANNEL SE-
LECTOR . .

. (8) Weighs only 5 Ibs. . .
Housed in aftractive metal carrying case . .
this unit is covered after only 3 or 4 installations . . .

on 110V, 60 Cycles, A.C.
Model F$M- 1, with tubes .

CINCINNATI, OHIO
TRANSVISION OF CINCINNATI
Fourth ond Plum Sts.
CLEVELAND, OHIO
TRANSVISION OF CLEVELAND
2001 Euclid Ave.
COLUMBUS, OHIO
TRANSVISION OF COLUMBUS
53 W. Norwich Ave.
CHICAGO, ILL
TRANSVISION OF CHICAGO
1002 South Michigan Ave.
SYRACUSE., N. Y.
TRANSVISION OF SYRACUSE
622 North Solinc St.

. new law price. ..

MIAMI, FLA,
TRANSVISION OF FLORIDA
42 Southeast Eighth St.
DALLAS, TEX.
TRANSVISION OF TEXAS
700 Commerce St.
HOLLYWOOD, CALIF.
TRANSVISION OF CALIFORNIA
8572 Santa Monica Blvd.

SAN FRANCISCO, CALIF.

TRANSVISION OF CALIFORNIA
3471 California St.
CANADA
TRANSVISION-TELEVISION LTD.
465 Church St., Toronto, Oniario

. (7) Amplitudes of interfering signals can be checked
. (9) Individually calibrated . . .
. (11) Initial cost of
(12) Operates

Net $1950

All Transvision Prices are fair traded; subject to chonge
without notice. Prices 5% higher west of the Mississippi.

FREE 20-page TV BOOKLET and CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET!

o)

W

12

RADIO & TELEVISION NEWS
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FIVE NEW 77 MODELS
P7-T $T-804 P7-T ST-807
pP7-U ST-806 F7-T ST-809

F7-U ST-808
FIVE NEW 6”x9” OVAL MODELS
P69-S §T-812 P69-T ST-811
P69-V ST-810 F69-T ST-814

— g F69-U ST-813

ONE NEW 5%, MODEL
P525.V  ST-803

The addition of these new models brings the
number of speakers in the Jensen Standard
Series to fifty-three — the most complete array
in speaker history. In addition are the Jensen
Concert Series, Special Series, Coaxial, and
Professional Series. There is a genuine Jensen

available for every purpose.
Write for Catalog 1010-F

%
N _Bensen

MANUFACTURING COMPANY
Division of the Muter Company
6617 SOUTH LARAMIE AVENUE
CHICAGO 38, {LLINOIS
In Canada: Copper Wire Products, Ltd., 351 Carlaw Ave., Toronto

July, 1949 1%
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MERIT

NOW! MORE

MERIT

VIBRATOR
TRANSFORMERS

Ford— Genera! Motors— Motorola— Philco
—EQUALS—

First to give you exact replacement vibrator
transformers for all popular auto radios.
Dependable, top quality reproduction of
charatteristics and performance specified by
manufacturers. Merit's faithful design’ and
engineering assure quick, easy mountings.
Potted in steel cans. Include built-in filter
choke and condenser where required.

ADD THEM TO YOUR MERIT STOCK TODAY

MERIT VIBRATOR TRANSFORMER EQUALS
D.C. Volts

Type No. List 1o filter Secondary MA
P3068 $4.50 0 60
P4076 5.60 265 55
P4077 6.00 280 65
P4078 7.00 70 60
P4069 6.75 150 40
P4070 7.25 225 40
P4071 | 7.50 250 50

Type No. H w b Mounting

P3068 234¢" 2% 174" c

P4076 31, 2% 254 )6

P4077 3154 21 2% T

P4078 2% 2% 2% i

P4069 3 23 2346 T

P4070 3 234 234¢ i

P4071 3 2% 2%ie T

For complete listing of replacements—see
Howard W. Sam’s Red Book, Photofacts and
New Avuto Radio Manual AR-1 (auto re-
placement transformer section}.

All catalog items in stock.

‘& PRODUCT OF

RAN

S @%W\\

FINE
RADIO

COIL & TRANSFORMER CORP.

4437 NORTH CLARK ST., CHICAGO 40, iLL.

14

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

TV CONTINUES to serve as a key-
note in addresses by leading members
of industry and government, particu-
larly FCC Chairman Wayne Coy. The
spokesman for the Commission, who
has become the radio industry’s best
good-will ambassador, showered plau-
dits on the might of television during
his round of talks around the country
in the late spring and early summer
months.

In New York before the Rotary
Club, Coy quoted TV as the . ..
powerful and most versatile medium
ever developed for the communication
of ideas, for the dissemination of infor-
mation, education, culture, and en-
tertainment.”

Describing TV as a “revolutionary
new type of broadcasting,” he said
that . . . “by speeding our industrial
processes, by facilitating our merchan-
dising methods, by stimulating and in-
forming the mass of our population,
this electronic miracle will raise our
American standard of living to new
heights.”

Analyzing the progress achieved by
TV, the chairman said that four years
ago we had only seven stations on the
air, and today we have sixty operating,
and as many more under construction.
He pointed out that within the next
two years, there will be one or more
TV stations in every one of the na-
tion’s 140 major market areas, and
that by the end of 1951, there will be
close to 400 stations on the air.

Then Coy went on to detail the atti-
tude of the listeners to TV, saying
that . . . “the American people have
taken this new art to their heart with
such enthusiasm that they have dug
down in their pockets and purchased
more than a half-billion dollars worth
of sets. They are, in fact, buying the
sets as fast as they roll off the assem-
bly lines. Industry leaders estimate
that by the end of this year there will
be 3,000,000 sets produced, and that
by the end of 1952 there will be sets in
17,000,000 homes, or half the homes in
the nation.”

Describing the feelings of adver-
tisers for TV, Coy declared that . . .
“we were told by some that television
was so costly that few advertisers
would be able to afford it. Yet today
more than a thousand advertisers are
using television. Moreover, it is now
becoming increasingly evident that be-

www americanradiohistorv com

“most -

cause of its effectiveness, television
advertising may prove to be the cheap-
est forni of advertising, cheapest when
measured by sale made per advertising
dollar invested.”

Although building a television sta-
tion is an expensive business, the FCC
headman said that the Commission
has far more demands for channels
than it can supply, and . . . “we need
more channels for more stations. We
have been working for months with
the foremost experts in the matter to
resolve the technical problems in-
volved. I am hopeful that we can find
the solution in the very near future.”

In another television progress talk,
this time before the Institute for Edu-
cation by Radio, at Columbus, Ohio,
Coy predicted that ... “five years
from now most Americans will be get-
ting most of their broadcast informa-
tion, education, and entertainment
from television, and five years from
now, 40 per-cent to 50 per-cent of the
homes in America will have television
receivers.”

Coy’s enthusiasm for TV has alerted
many in industry to his potential vir-
tues as a leader for the art, perhaps
as prexy of an industry association
like the Television Broadcasters Asso-
ciation. There have been conferences
within the TBA to study the possi-
bility. It has been reported that Dr.
Allen D. DuMont, first TBA president,
was strongly in favor of Coy, if he was
available, with quite a substantial
salary as an incentive to join the
group, perhaps up to three times as
much as Uncle Sam is paying now.

THE POSSIBILITY that Coy might
accept an industry appointment ap-
peared in his FCC budget report to
Congress, in which he declared that
he has had to dig into his savings on
many occasions to pay for expenses
incurred during government trips. Ex-
panding this point, he said . .. “my
present salary as a member of the
Commission does not meet my per-
sonial living expenses, and my re-
sources are inadequate to continue for
any great length of time the expendi-
ture of personal savings in order to
maintain myself and my family.”
FCC salary-increase bills have been
introduced, providing boosts of $2000
to $5000 for each commissioner, in the
hope that such increases would keep

RADIO & TELEVISION NEWS
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What a show!

A recent intensive survey discloses that among the major television
set manufacturers, more than 75% use Sylvania cathode ray tubes!
This impressive showing is a tribute to the rescarch and
quality production techniques employed by Sylvania in
the making of picture tubes that are unsurpassed.
If you wish full information about the entire Sylvania line
of television picture tubes made by the manufacturers of
highest quality radio tubes and electronic equipment, write

Sylvania Electric Products, Inc., Cathode Ray Division, Emporium, Pa.

These leading television set manufacturers
use Sylvania Television Picture Tubes

Admiral * Air King * Andrea * Ansley * Automatic S ]-/ I ‘ ) %NI .'\
Bendix * Crosley * DeWald * Emerson * Fada Az f’
Farnsworth * Garod * Hallicrafters * Hoffman .

Magnavox * Midwest * Motorola * National * Olympic
Packard-Bell * Philco * Pilot * Raytheon-Belmont
Regal * Scott * Sentinel * Silvertone * Sparton

Stromberg-Carlson * Tele-King * Tele-tone * Temple
Trav-ler * Westinghouse * Zenith

CATHODE RAY TUBES; RAD!O TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS
duly, 19149 15
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P-4064

fllustrated

R

STANCOR

Exact Duplicate
AUTO RAD|o
VIBRATOR

TRANSFORMERS

EXACT replacements.

DIO technicians servicing automobile radios need
Now Stancor offers you

replacement vibrator transformers specifically designed
to provide the EXACT electrical and physical dupli-
cate for most popular models of auto radios—as listed
in the following table. Every unit carries the RMA
guarantee and meets the regular Stancor requirements

JUST PUBLISHED ! of quality workmanship and superior performance.
o ¢ Don’t take a chance on a “universal” replacement!
rite For The New Stancor . B
Transformer Catalog Listing Insist on Stancor EXACT Duplicate replacements and
Over 400 Replacement ltems. be sure. Your Stancor distributor has these:units in
stock for immediate delivery.
tan
Psart hog_ Trade Name ”;::;‘fﬁ:"r":;:rs Description Year
| _P-4064 | United Motors (Delco) 7240519 Buick 1946-47
P-4065 United Motors (Delco) 7255881 Cadillae, Chev., Olds., Pontiac 1946-47
G j S — i 140 V. @ 50 Ma. 2-11/16” H x
Regal (5-tube Univ. Series) 140-111 2-11/16" W x 2-3/32" D 1946-47
P-6471 Motorola (408, 508, 608) 25B472533 6 tube Ford 1946-47
Colonial-Detrola No. 8072 D 71014 Ford 8A-18805-A 194748
P-6472 Colonial-Bendix M1 C 217020 Ford 8A-18805-A 1947-48
Colonial- Motorela C 71014 Ford-FD6, Nash 1947-48
Motorola (405, 505, 605, 705) 25B70950 Standard 1947-48
. . Ford, Mercury, Lincoln
P-6473 Zenith 95-1073 (8-tube) 1947-48
P-6474 Zenith 95- 1066 Hudson 1947-48
P-6476 COInnjal-Detrola Neo. 7070 D 70267 Ford No. 51A-18805-B2 1947-48
Colonial-Motorela-Detrola No. 8030 C 70267 Wittys Neo. 67077 1947-48

ELSTON, KEDZIE & ADDISON

e CHICAGO 18, ILLINOIS

A AR R
16

2
£
=

NEW ‘‘TANDEM NEEDLE’’ CARTRIDGE

FOR 2 SPEED CHANGERS

Lear announces the Model MP107 “Tandem needle”

variable reluctance cartridge for

high fidelity in

Webster 246 and 256 changers, and other arms.

1 Response = 2db 50 to 10,000 cycles.

OUTSTANDING FEATURES 4 Standardlearkneeacti

2 Tracks with lowest recommended stylus force.

3 One mil and 3 mil retractable sapphire stylii.

" stylus susp
5 Easily installed without special tools.

LEAR, INCORPORATED

11916 West Pico Blvd., Los Angeles 34, California

www americanradiohistorv com
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the men in the Capitol. There were
doubts whether these increases would
be sufficient to hold the chairman and
one or two others to their desks at the
New Post Office Building, where the
officials preside.

No decision on the part of the chair-
man is expected for many weeks, since
he is scheduled to appear at several
pertinent international meetings, the
first one in Paris as leader of the
American delegation to the Interna-
tional Telegraph and Telephone Con-
ference.

NILES TRAMMELL, NBC prexy,
echoed Wayne Coy’s deep interest in
TV, in an address before the conven-
tion of the American Newspapers As-
sociation, when he cited the progress
made by the video art in its short life,
in comparison to other industries. For
instance, autos and refrigerators were
substantially behind in unit sales and
are expected to fall behind even more,
during the TV spiral, the broadcast
network headman reported.

Trammell also showed that in the
early spring there were 1,356,200 sets
installed in the ten top cities, with
600,000 in New York, 165,000 in Phila-
delphia, 126,000 in Los Angeles, 145,000
in Chicago, 81,600 in Boston, 57,700 in
Baltimore, 55,500 in Detroit, 44,400 in
Washington, 52,000 in Cleveland, and
29,000 in St. Louis.

Additional figures presented dis-
closed that TV now blankets over 42
per-cent of the nation’s families, and
around 60,000,000 people are living
within service range of TV trans-
mitters. Quite an audience!

AN ULTRA-MIGH plan which could
be set up immediately and uses but 10
per-cent of the ultra-high band was
described a few weeks ago before the
FCC by James A. McKenna, Jr., who
offered the plan on behalf of his client,
the Helm Coal Co., operator of WN-
OW and WNOW-.FM, York, Pa., who
is seeking Channel 8 for TV.

In the McKenna plan, six channels
in the 475-890 mc. band would be
spotted in about thirty cities which
are not adequately provided for in the
present very-high allocations. This
approach, McKenna pointed out,
would begin to provide the extra
channels so urgently needed now, per-
mit the use of the present very-high
standards and allow simple convert-
ers for pick-up work. Others saw the
plan as an answer to the ultra-high
test problems now worrying the FCC
and industry committees. For with
these stations in operation it would be
possible to compile invaluable propa-
gation data and other pertinent trans-
mission information now being sought.

THE BRIDGEPORT, Conn., area
will soon be the first ultra-high-satel-
lite-station test site, when NBC’s 529
mec. transmitter goes on the air. The
station, which is expected to radiate
about 15 kilowatts, will pick up WN-
BT programs from New York and re-
(Continued on page 111)
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The Sucrcess Story of lel sztb. . R E_OU !

Mails coupon to National Schools in
Los Angeles, and receives Free Lesson
and hook of information about Radio,
Televislon and Electromcs training.

Completes Course and receives anloma
. is now a qualified Radlo, Television
and Electronics Techniclan,

A NATIONAL SCHOOLS

You Build This Superheterodyne
Receiver With Parts We Send

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress

2 T

Enrolis...

personal attention from instructors, in-.
teresting material and practical equip-
ment all mcrease hxs |nterest.

Applies for—and GETS-—a good pay,
full time job in industry. Finds that
employers know National Schools and
tike to hire their graduates.

studies in spare time. Finds

and installation work.

'(ﬁ!hs;,au

Or he opens own profitable Service
Shop, with valuable counse! and aid
from Nationa! Schools. New for real

happéness and success!

and ElECTRONICS by

Never in history has such rapid prog-
ress been made as in the great Radio,
Television and Electronics Industry
today! This exciting, fast-moving de-
velopment means new and greater op-
portunities for the trained, skilled man
—for you—in Television and Radio
Broadcasting, Installing, Servicing; in
Frequency Modulation; in Applied
Electronics in many industries;. in a
business of your own!

Natioral Home Training is Practical Books shown be-

Your National Schools Course fully low tell you more APPROVED
covers basic, advanced and specialized about National FOR
instruction in all phases, including Home Training, VETERANS
basic radio principles, receivers, am- Use coupon today!

/¢ THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL
,\ TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES!

SHOP METHOD
HOME TRAINING

plifier systems, transmitters, televi-
sion, aviation radio, electronics. You
get complete instruction material, in-
cluding shop manual, tube manual, job
sheets, radio dictionary, special labo-
ratory experiment lessons, experimen=-
tal equipment. You receive complete,
modern television lesson texts.

Your Home Study is supervised by
our staff of highly trained instructors
who daily teach our resident students
here. Let the Free

i e
st e

A S S e B

Builds actual unlits as part of Course.
Earns money doing spare time repair

i

step by step until you build a com-
plete Superheterodyne Receiver. It is
yours to use and keep.

Professional Multitester
Included!

This portable instrument (see
right) enables you to perform
many practical tests, make del-
icate adjustments and do serv-
ice work. Complete with test
leads.

You receive a series of special laboratory
experiment lessons to guide your practical ex-
ercises with your equipment. These lessons have
been prepared with a special technique of illus-
trating radio principles by numerous easy-to-
understand examples.

Both Resident and Home Study Courses Offered

July, 1949

NATIONAL SCHOOI.S

LOS ANGELES 37, CALIF. » EST.1905

National Schools, Dept. 7-RN
4000 South Fxgueroa Street
Los Angeles 31, California

(Mzail in envelope
or paste on
postcard)

» Mail me FREE the-book, “Your Future in Radio,”
¥ and a sample lesson of your course.

NAME. AGEe e
ADDRESS.

CITY. ZONE STATE

[J Check here if veteran of World War 1T :

17
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EXPLORING AND

Your telephone receiver should
treat each tone in the voice alike;
that is important to you, because
proper balance makes pleasant
listening and easy understanding.
Naturalness in receiver perform-
ance is pictured in a matter of sec-
onds by the apparatus shown at left.

The receiver is clamped in place
and an oscillator feeds into it fre-
quencies representing all talking
tones. Then a bright spot darts
across an oscilloscope screen leav-

— It listens so

YO

can hear better

\\\ —

ing behind it a luminous line which
shows instantly the receiver’s
response at each frequency. It is
precise; and it is many times faster
than the old method of measuring
receiver performance point-by-
point and then plotting a curve.

At Bell Laboratories, develop-
ment of techniques to save time
parallels the search for better
methods. For each time an opera-
tion is made faster, men are freed
to turn to other phases of the Labo-
ratories’ continuing job — making
your telephone. system better and
easier for you to use each year.

BELL TELEPHONE LABORATORIES

INVENTING, DEVISING AND PERFECTING, FOR CON-
TINUED IMPROYEMENTS AND ECONOMIES IN TELEPHONE SERYICE.

RADIO & TELEVISION NEWS
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 MEASUREMENT
of QUALITY

LMOST since the earliest days
1- when it was possible to repro-

- duce the human voice and music
with reasonable accuracy, the question
arose as to what was most to be desired
in the reproduction of sound and what
basis to use for judging the results.
This question has been the subject of
considerable controversy, and various
observers at different times have found
widely conflicting results in attempting
to obtain quantitative data which would
represent the best type of audio repro-
duction. Closely tied in with this is the
additional question of whether the elec-
tronic engineer is justified in using the
means at his command to improve what
he may feel are faults in the original
sound. With all the progress that has
been made in techniques and methods of
sound reproduction, these are still live
issues today, and occupy a good deal of
the audio engineer’s attention.

All tests to determine quality of sound
reproduction are based essentially upon
the human ear as the standard measur-
ing instrument, with the listener indi-
cating which of several types of repro-
duction he prefers. If a sufficiently large
number of listeners is used, individual
errors and psychological effects tend to
cancel out on a statistical basis. Accord-
ing to this testing procedure the prefer-
ence of the greatest number of listeners
represents the best type of reproduction
under test. This is a perfectly logical
and reasonable method of testing for
sound quality, since public acceptance
is the ultimate criterion of any type of
sound or auditory stimulus.

However, great care must be taken in
performing such tests, in order to obtain
proper control of the measurement vari-
ables to insure that misleading results
are not obtained. This factor is of espe-
cial importance in listener-preference
tests, because they involve a wide va-
riety of listening conditions and a large
sampling of individuals, and the results
depend upon many variable factors.

Earliest measurements tended to in-
dicate that the average listener pre-
ferred reproduction having a restricted
frequency range, rather than wide-
range reproduction. This result was
taken as the explanation of why most
radio receivers in the home are found
to have the tone-control knob set for
minimum high-frequency response, and
seemed to justify the manufacturers
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By DAVID FIDELMA
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Front panel of RA-1258 inter-
modulation signal generator,
to be used with the intermodu-
lation analyzer shown on p. 5.

REPRODUCTION

Part 1 of a 3-part article describing the various
types of andio distortion and how they are measured.

who designed their receivers with prac-
tically no response above 5000 cycles.
However, later investigations indicate
that this conclusion is not valid from
the data upon which it is based. A large
number of variables were left uncon-
trolled, and quite different results would
have been obtained if they had been
taken into account.

In the most recent listener-preference
tests, much greater care has been taken
to control accurately all the variables
which are not under test. For example,
a recent test was performed to test for
frequency-range preference, in which
all factors but frequency range were
rigidly controlled. The sound was pro-
duced by a live orchestra in the same

Fig. 1. Basic theory of measurement con-
sists of applying a standard test signal to
the input of the system and measuring the
resulting response intc a normal load.
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room with the listeners, but hidden be-
hind a curtain and separated from them
by a variable acoustic filter. When the
test is properly set up in this manner,
no other conditions of reproduction of
sound enter into the measurement since
the audience hears the sound of the or-
chestra directly. The only variable is the
high-frequency response which is con-
trolled by the acoustie filter.

From such tests, as well as from oth-
ers in which proper precautions were
taken to eliminate the various spurious
uncontrolled factors, results show that
in the absence of other disturbing fac-
tors the listener prefers the widest fre-
quency range in reproduction of speech
and music.

These findings confirm the audio engi-
neer’s intuitive opinion—that the best
type of sound reproduction is that in
which the listener hears as nearly as
possible an exact reproduction of the
original sound. In other words, it is not
the engineer’s task to attempt to im-
prove on the sound of musical instru-
ments (for example, by making it sound
like “juke box’ reproduction).

A comparative study of the results of
the various listener-preference investi-
gations indicates that frequency-range
is only one of the important factors in

3
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Fig. 2. Wave analyzer method of
measuring each individual harmonic
by using a variable tuned circuit in-
stead of the rejection filter of Fig. 3.

the reproduction of sound. A number of
other factors are involved, some of
which may be considerably more impor-
tant than frequency range in determin-
ing the acceptability and fidelity of re-
production. What these factors are, how
they affect the quality of reproduction,
and how they can properly be evaluated,
will be discussed in the following sec-
tions of this article.

General Techuiques of
Aundio Measurements

Any type of measurement consists es-
sentially of causing the system under
test to perform its function under con-
trolled conditions, and to measure the
success with which it performs this
funection. The accuracy of the measure-
ment is determined by the degree to
which the input test signal represents or
simulates the true operating condition,
and by the accuracy with which the op-
eration of the system and the relevant
variables can be measured.

When applying this principle to the

testing of sound and audio reproducing
systems of any type, a true test would
mean the measurement of the fidelity
with which complex sounds such as
speech and music are reproduced. The
most basic audio test attempts to do
this—a sound is applied to the input of
the system, and the reproduced sound is
measured by using the ear as the meas-
uring instrument. This test is actually
the criterion in determining most pur-
chases of audio equipment, but it is com-
pletely subjective and is not capable of
accurate quantitative measurements for
scientific and engineering purposes.

For accurate measurements the aver-
age sound is much too complex a fune-
tion to permit a ready determination of
its characteristics. It is therefore neces-
sary to simulate sound by simpler types
of signals which are capable of direct
measurement and which simulate the
characteristics of the sounds which are
of interest. The complete testing of an
audio system requires measurements on
several different types of input signals,
in order to represent accurately the va-
rious factors known to be important in
determining the quality of reproduction
of a complex sound. Some of these meas-
urements require the use of a single
steady sine wave, others require two
such sine waves of different frequencies,
while still other tests require the use of
more complex signals having certain
transient characteristics similar to
those occurring in natural sounds. By
using such simplified signals which can
be generated and measured fairly easily,
the more complex relationships which
occur in sound are separated and simpli-
fied into a form capable of exact meas-
urement. Proper correlation of these
simplified measurements will then give
an indication of the extent to which the
gyvstem under measurement can repro-
duce complex sounds.

When carrying out such measure-

Fig. 3. General method of measuring the total har-
monic distortion introduced by the reproducing system.
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ments in practice, the tests can in gen-
eral be performed either over the com-
plete system or for any individual
sub-component of the system. For ex-
ample, the measurements may be per-
formed over-all from microphone to
loudspeaker, or over any individual
phase of the system such as the ampli-
fier, the phonograph pickup, the loud-
speaker, ete. The over-all measurement
has the advantage that it measures the
interactions as well as the characteris-
tiecs of the individual components, and
gives an indication of the complete re-
production quality. However, the method
of individual measurements has the ad-
vantage of being generally simpler and
more convenient to perform, and serves
to localize any deficiencies which may
exist. With this method each component
should be carefully matched into the
proper input and output impedances, to
approximate as closely as possible its
interactions with the over-all system.
Then the over-all quality can be ob-
tained by correlation of the individual
measurements.

The basic setup for any type of meas-
urement is shown in Fig. 1. A known
input of the proper form is applied
through a generator of the desired im-
pedance to the input of the system, and
the resulting output is measured across
the desired load impedance. Each dif-
ferent type of audio unit will, of eourse,
require the correct type of input signal
and the output must be measured by the
proper type of measuring instrument.
A listing of all the various types of
audio units which it may at times be
necessary to test is given in Table I.
This table represents an over-all picture
of the general techniques of audio meas-
urements.

Great care must also be given, in per-
forming any measurements whatever,
to the selection and characteristics of
the test equipment itself. All equipment
and instruments used for the measure-
ments must be sufficiently better than
the system under test so that their de-
fects can reasonably be neglected. This

factor should always be given careful
_ consideration,

and if any auxiliary
equipment must be used in making a
particular measurement or set of tests,
precautions should be taken that the
equipment used should not introduce
errors which might be large enough to
make the readings unreliable or mean-
ingless.

General Problem of Audio Quality

An indication of the various factors
which determine the quality of audio re-
production can be obtained from an
analysis of the many listener-preference
tests which have been performed. Close
study of the manner in which some of
the tests have been performed, and of
different effects which were considered

JULY, 1949
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in some cases and not in others, points
to a number of distortions in the repro-
ducing equipment that are extremely
important in determining the quality
of the reproduction. Certain of these
distortions are much more distasteful to
the ear than restricted frequency range,
and when they are present the listener
prefers the restricted range in order to
reduce their effects. (This factor ex-
plains the results of some of the earliest
tests in which listeners were found to
prefer narrow-band reproduction, since
in these tests no attempts were made to
remove the various forms of distortion
which were related to the frequency
range.)

The measure of quality of reproduc-
tion by any audio system must there-
fore take into account all forms of dis-
tortion of the original sound by the
system. Certain of these (frequency re-
sponse, amplitude non-lineavity, and
noise) have long been known and used
as a measure of fidelity of reproduction.
However, it is now known that such a
measurement must include other fac-
tors, and can be quite erroneous if based
only upon these three factors. Thus, a
complete specification of the quality of
any system should include accurate in-
formation about each of the following
types of distortion which are at the
present time known to have an impor-
tant effect on the final reproduced sound:

(a) Frequency-amplitude distortion

(b) Harmonic distortion

(¢) Intermodulation distortion

(d) Transient distortion

(e) Phase distortion

(f) Frequency modulation distortion

(wow and flutter)

These types of distortion are capable
of measurement and analysis in any
audio reproduction system. There are,
of course, certain other fundamental
limitations which are present in any
attempt to reproduce sound:

(g) Differences in acoustics between
the room in which the sound originates
and the room in which it is reproduced

(h) Spatial distribution effects

(i) Limited dynamic range in re-

production
However, these last three are not
strictly defects of the audio system,

Fig. 4.

Front panel of RA-1257 intermodulation analyzer. When used with the signal gen-
erator shown on page 3, this equipment accurately measures intermodulation content.

since they are inherent in any attempt
to reproduce natural sounds from one
place to another. Efforts have been
made to correct for spatial distribution
and dynamic range errors by means of
multi-channel systems for the reproduc-
tion of auditory perspective, and vol-
ume expanders for increased dynamic
range.

For accurate and faithful reproduc-
tion of any sound, the various distor-
tions which have been described above
should be kept below the level at which
their effects can be detected by the
average listener. At the present time
no standards have been set in regard to
some of the more recently studied forms
of distortion, and previous standards
for some of the others are being re-
vised in the light of further knowledge.
However, experience has indicated cer-
tain distortion levels which may be
accepted as the requirements for good
reproduction, and the degree of success
with which a system meets these re-
quirements may be considered as a
measure of the quality of reproduction.

Complete reproduction of all the
fundamentals and harmonics which are
present in music produced by a sym-
phony orchestra would require a fre-
quency range of approximately 20-
14,000 cycles. However, for almost all
practical purposes a frequency range
of 40-10,000 cycles with satisfactory

distortion characteristics is quite ac-
ceptable to about 909 of the listeners
to all types of speech and music. While
such a reduction of bandwidth will re-
move some of the highest frequencies
present in the original sound, this dif-
ference is not noticed by large numbers
of listeners, and is in general felt to
be not objectionable.

Harmonic and intermodulation dis-
tortion have been found to be extremely
important factors in most of the equip-
ment in current use. At the present
time these are perhaps the most im-
portant types, since when they are high
they tend to mask other forms of dis-
tortion because their effects are more
unpleasant. For many years it was be-
lieved that 5% total harmonic distortion
was acceptable in a high-quality system.
However, it is now felt that this figure
is too high (especially in amplifiers us-
ing beam-power tubes or pentodes, since
5¢, total harmonic distortion from them
appears to be much more objectionable
than 5% from triodes). Present think-
ing in the field of sound reproduction
tends to indicate that the total harmonic
distortion should not exceed 2%.

Although intermodulation is produced
by the same non-linearity which causes
harmonic distortion, there is no simple
relation between the two, since inter-
modulation depends upon the order as
well as the amount of harmonies. There-

Block diagram showing composite signal generator, device under test, and the intermodulation analyzer.
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fore both should be specified as an indi-
cation of reproduction quality. In gen-
eral, it is the intermodulation rather
than the harmonies which is responsible
for the disagreeable quality when a
system is overloaded. This may be be-
cause harmonics are contained in vari-
ous amounts in the sound of all musical
instruments, whereas intermodulation
products do not oceur in natural sounds.
From general experience it seems Tea-
sonable to rate an amplifier having 10%
intermodulation with 29 harmonics as
fair-quality, and one having 5% inter-
modulation with 2% harmonies as good.

The noise introduced by the reproduc-
ing system should naturally be kept as

low as possible, both because of its dis-
agreeable quality and because of its
limitation of dynamic range. The high-
est noise level is generally found in
reproduction from phonograph records,
due to the record scratech introduced by
the surface of the dise. Considerable
effort has gone into the development of
circuits and other means to eliminate
as much of this noise as possible, with
varying degrees of success. Other parts
of the system, however, should intro-
duce practically no noise. Thus, for a
system of good quality the noise and
hum level (except for the phonograph
disc) should be of the order of 50 to 60
decibels below full output.

If the noise and distortion of the
system are within the limits required
for good reproduction, then the various
other forms of distortion are not masked
and become important. Measurements
of steady-state response are often not
completely indicative of the quality of
a system. It has been found that two
systems with identical steady-state re-
sponses may sound quite different when
tested with a dynamic signal such as
speech or music. The difference be-
tween the two systems is generally
found to be in the transient response.
This effect is found especially in the
electromechanical components of the sys-

(Continued on page 29)

TABLE I — Summary of the types of input and ouiput signals and measuring equip-
ment which must be used in testing the various units of an audio reproducing system.

wWWW americanradiohistorv com

\
Type of audio | Input Output Comments, and precau-
reproduction Tvne of tloﬁls which I?USt  be
unit Type of Source of | Terminal Type of ype o Terminal |2%€n 10 periorming
signal signal impedance signal gﬁ;ﬁé&% impedance measurements.
) Acousties of measuring
room must be planned
- R to avoid acoustical reso-
. e oltage Vacuum- esistance | nances. Signal source
Microphone Sound lgsgllsbrezﬁfgr Arz)lc‘)nlan or tube or and measuring meter
p current voltmeter [transformer|must not introduce in-
accuracies. Calibration
of loudspeaker must be
[ accurately known.
| |
Input and output impe-
’ " dance must be properly
. Electrical
Amplifier | Voltage signal | Resistance | Voltage l Vacuum- | Resistance i%a;(é}tlggl g%eﬁngfzpf&d
or other electrical or generator | or or | tube or o av i
P o ) . N . ditions. If auxiliary am-
transmission circuit| current . olliﬁer transformer| current voltmeter |transformer plifiers areused in meas-
p urement, they must not
introduce inaccuracies.
|
Recordine head Electrical .
: = Voltage | signal Resistance Mechanical, :
£1lsc or generator | o Optical, | Calibrated Record
ilm = i i
Mlagnetic current or transformer Mag(;)rll‘etic pickup GBS SED Mechanical drive should
amplifier be free of flutter. Ef-
fects of record noise
S i __|(and flutter must be
taken into account.
| Characteristies of cali-
Record Mechanical, ) Mechanical, brated pickup must be
Dise Optical, Re(}ior(iimg Optical, | Calibrated accurately known.
Film or ea or pickup
Magnetic | Magnetic Magnetic
Mechanical driveshould
. be free of flutter. Ef-
ey Mechanical Voltage v - | Resi fects of record noise and
pire Optical, | Calibrated || Cor®" | uba” | er' |futer must be taken
Magnetic Magnetic current voltmeter [transformer, istics of calibrated rec-
ord must be accurately
known.
) Acousties of measuring
room must be planned
’ Electrical to avoid acoustical reso-
? . nances. If auxiliary am-
s | Voltage s1gnatl Resistance Calibrated Air in |plifier is used in meas-
or (e300 or Sound | microphone room urement, it must not in-
current OII:ﬁ transformer | troduce inaccuracies.
CRLQIZ ST Characteristies of cali-
brated microphone must
f | be accurately known.
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YNCHRONIZATION of two wide-
S ly separated frequencies, required

in many FM and TV transmitters,
and desirable in many other applica-
tions such as PTM equipment, can be
simply accomplished through the use
of the high-ratio frequency divider
described in this article. This divider,
which is capable of giving stable fre-
quency division as high as 300 to 1
(for example 4.5 megacycles to 15 kilo-
cycles), requires but one tuned circuit
and two tubes.

It is well known that in television
transmitters a synchronization genera-
tor is required to properly time the
blanking, horizontal syne, and vertical
sync signals so that accurate interlac-
ing of the scanning pattern is accomp-
lished. To achieve this proper timing,
the 60 cycle power source signal is em-
ployed as the basic reference frequency
and all other signals synchronized with
it. This means, for example, that a
31,500 cycle signal must be compared
with a 60 cycle signal and the only
way this can be accomplished is to
either frequency divide the 31,500 sig-
nal to 60 cycles; frequency multiply the
60 cycle signal to 31,500; or simultane-
ously frequency multiply the former
signal and divide the latter until a
common frequency is obtained. Of
course, all of these operations must be
designed with care, otherwise the pri-
mary objective of the circuit would not
be achieved.

In this case, since frequency multi-
plication of the 60 cycle signal would
be very costly, the frequency division
method is chosen. However, heretofore,
in order to assume stable frequency
division, frequency dividers of the
order of 7 (maximum) had to be em-
ployed. Thus, for a total division of
the order of several hundred, a number
of divider cireuits had to be cascaded,
with the result that 10 tubes or more
are frequently required to compare the
two signals. With the high ratio, pre-
cision divider described in this article,
the same result can often be accom-
plished with two tubes, or in extreme
cases with four tubes.

Simple Multivibrator Divider

In order to fully understand the
operation of the high ratio divider, a
brief description of the conventional
multivibrator divider, shown in Fig. 1,
is helpful. This circuit operates in the
following manner: When plate voltage
is applied to the circuit, one tube tends
to draw slightly more plate current
than the other. As a result of feedback,
this current will increase rapidly and
the plate current of the other tube will
decrease to cutoff. The drop in plate
voltage across the conducting tube
causes a negative step of voltage to
appear at the grid of the cutoff tube

JULY, 1949
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By MARTIN SILVER
Senior Project Engineer
Faderal Telecommunication Laboratories

Stable frequency divisions of as high as

three handred to one may be obtained in

one multivibrator stage with this eircait.

through its coupling capacitor. Because
of the amplification of the tubes, the
grid voltage is driven well below cutoff.
The coupling condenser tends to main-
tain this negative voltage, but its
charge leaks off through the grid re-
sistor in an exponential manner with a
time constant equal to C.Rg, increasing
the grid voltage. As this voltage
reaches the cutoff value, plate current
begins to flow, decreasing the plate vol-
tage. The negative voltage thus de-
veloped at the plate is then applied to
the grid of the other tube, driving it
to cutoff and repeating the above pro-
cess. Fig. 2A shows the grid voltage
on the first tube for this free-running
multivibrator.

A free-running multivibrator of this
type can be synchronized with another
pulse source whose frequency is either

Fig. 1. Typical multivibrator divider.
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slightly higher or a multiple of the free-
running frequency. This is done by
applying positive synchronizing pulses
to one of the grid circuits. These pulses
should be of sufficient amplitude to
raise the negative grid to the trigger-
ing potential at the desired multiple.
Thus the cycle is initiated at the time
of application of the synchronizing
pulse. This is shown in Fig. 2B. In
this form the multivibrator is a fre-
quency dividing network.

It it apparent that as the order of
frequency division 1is increased, the
values of the amplitude of the synchro-
nizing pulse plate voltage, and that of
R and C., become increasingly critical.
A slight change in any of these factors
may cause a 20/1 divider, for example,
to divide at 19/1 or 21/1. For this
reason, this circuit cannot be used for
high order frequency divisions where a
high degree of stability is required.

Introduction of Tuned Cirecuit

A frequency divider system that does
not contain factors as critical as those
of the multivibrator shown in Fig. 1
and therefore permits stable division of
the order of several hundred can be
achieved by replacing the feedback con-
denser, between the plate of V. and the
grid of V,, with a tuned circuit whose
output is clipped. To illustrate the
effect of the tuned circuit on the multi-
vibrator action, its effect on a simple
two stage amplifier system, which can

7
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Fig. 2. (A) Grid voltage in free-
running multivibrator circuit. (B)
Grid voltage in a conventional
frequency-dividing multivibrator.

be more readily visualized, will be con-
sidered first.

A signal impressed across the grid
of V, of the two stage amplifier circuit,
shown in Fig. 3, appears in the plate
of V. shifted in phase by 180°. Assum-
ing that the RC constant is sufficiently
high so that no appreciable phase shift
occurs through the coupling condenser,
this signal will then appear in the plate
circuit of V., delayed by 360° but in
phase with the applied voltage. If the
plate of V. is then coupled to the grid
of V,, the circuit will oscillate.

The presence of a tuned circuit in
the feedback system between the plate
of V. in Fig. 3, and the grid of V,
means that oscillation will occur only
when the input signal is of the same
frequency or a harmonic of the tuned
circuit as illustrated in Fig. 4A. The
frequency of such a circuit, however,
is a function only of the tuned circuit
and not of.the applied signal. The ob-
ject of a frequency divider is, of course,

Fig. 4. (A) Transmission characteris-
tics of tuned circuit. It should be noted
that, for practical considerations,
teedback will only occur at f,.. (B)
Transmission characteristic of tuned -
circuit and clipper coupling circuit.
It should be noted that in this case
teedback occurs from f =1, to f = ko,
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to obtain an output that is subharmonic
of the input frequency. Hence this cir-
cuit, as it is, could not serve this
purpose.

However, by clipping the sine wave
output of the tuned circuit, the range
of oscillation can be extended. For with
this output, oscillation is permitted to
occur as long as the peak of the appro-
priate subharmonic of the input ap-
pears within the flat, or clipped, portion
of the sine wave as illustrated in Fig.
4B. As seen in these figures, the fre-
quency of oscillation of this circuit is
directly dependent upon the frequency
of the applied voltage, assuming that
its subharmonic falls within the flat

- portion of the clipped sine wave. It is

also readily seen that if the wavefront
is steep, a high degree of frequency
division stability is achieved, with very
little likelihood of variation due to in-
put signal or plate voltage changes.

High-Ratio Multivibrator
Frequeney Divider

Fig. 7 is the schematic diagram of

QUTPUT

INPUT
<

a

Fig 3. Two stage amplifier
with tuned circuit feedback.

the multivibrator of Fig. 1 in which
the feedback condenser is replaced with
a tuned circuit followed by a two-stage
clipper. The output of the second clipper
is fed back to the first grid. Resistor E
has value in order that the @ of the
tuned circuit may be high, and the bias
on the first clipper is made high enough
to prevent the flow of grid current. The
condensers employed in the clippers all
have comparatively high values of
capacitance.

As in the circuit shown in Fig. 3, it
is seen that this circuit will oscillate
only in the immediate vicinity of the
resonant frequency of the tuned circuit,
with or without synchronizing voltage
at the input. A sine wave will be ob-
tained at output A, while one side of
the sine wave will be clipped at the
grid of the second clipper stage. At
output B, and in the multivibrator cir-
cuit proper, a square wave will be ob-
tained. If a synchronizing voltage of
a frequency close to an integral mul-
tiple of the tuned circuit is applied
across the input, the multivibrator will
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adjust itself to an exact subharmonic
of the input.

The operation of this circuit is simi-
lar to that occurring in the two-stage
amplifier with the clipped sine wave
feedback. The action here is that of
a lock-in of an unstable oscillator to a
stable oscillator; a necessary condition
for lock-in is that the two oscillators
have a harmonic frequency in common;
this is the purpose of the double-clipper
stage, which generates harmonics by
squaring the sine wave. The frequency
of the synchronizing voltage (the stable
oscillator) must be close to one of the
multivibrator harmonics for lock-in to
occur; the higher the order of division
desired, the more important it is that
the wave be square. Since it is difficult
to obtain good square waves at high
repetition rates of several hundred ke.,
it is correspondingly more difficult to
obtain good division at the higher fre-
quency. The actual lock-in forces are
produced by third-order non-linearities
in the tube operating characteristic.

Lock-In Range

For any given order of division, there
is a range of synchronizing frequencies
at which proper division is obtained.
This synchronizing frequency range is
directly proportional to the multivibra-
tor operating range, the latter being
determined by the @ of the tuned cir-
cuit. If the multivibrator is driven at
a different frequency from the exact
resonant frequency of the tuned circuit,
a phase shift is introduced in the tuned
circuit; the phase shift for a given
deviation in frequency increases with
increasing @, and proper division no
longer occurs when the phase shift ex-
ceeds a certain critical value. This
process can readily be observed by plac-
ing the output of the clipper across an
oscilloscope and varying the input fre-
quency about the resonant frequency of
the tuned circuit. In this way the exact
range of the multivibrator can be de-
termined for any given value of @,
which of course is essentially equal and
can be varied readily by varying R.

For example, assume that an appli-
cation arises in which it is desirable to
frequency divide a 600 kec. signal to
15 ke. (40 to 1). Assume also that the
limits of frequency variation of the
stable oscillator are from 599.400 ke.
to 600.600. This means that the fre-
quency range of the multivibrator must
be from 599.400/40 or 14.985 to 600.-
600/40 or 15.015. Within this multi-
vibrator range, the synchronizing range
of 39/1 frequency division would be
584.415 to 585.585 ke., while that of a
41 to 1 division is 614.385 ke. It should
be noted from these figures, which are
graphically presented in Fig. 5, that
the center frequency must deviate ap-
proximately 15 kc. before an error in
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frequency division would occur. For
higher orders of frequency division,
where adjacent synchronizing ranges
come closer to each other, it is necessary
to restrict the multivibrator operating
range to smaller regions by using
higher @’s.

The transmission characteristic of
the circuit is shown in Fig. 4B. This
curve may be obtained by removing the
capacitor between the input grid and
the second clipper plate, applying a
variable-frequency constant-amplitude
wave to the input, and examining the
output at the second clipper. The out-
put voltage will reach the maximum
value at a very low input voltage (of
the order of millivolts) and will then
be in the form of a square wave. The
plateau width can be varied by chang-
ing the bias of the first clipper. Actual
tests indicate that this plateau width
bears no relation to the multivibrator
lock-in frequency, and it is only the
extent to which this plateau is ab-
solutely flat that is of importance where
high ratios are required. However, the
width of the plateau should not be so
large as to cause the multivibrator to
lock-in width with another mode, i.e.
if 40 to 1 division is desired, multi-
vibrator range should not be so wide
that 39 to 1 or 41 to 1 division is
possible. For example, consider the
synchronizing frequency range of 600.6
to 599.4 ke. shown in Fig. 5. If the
multivibrator range were 15.4 to 14.6
ke., then a 599.4 ke. signal could be
divided by either 39 (giving 15.37 ke.)
or by 40 and still fall within the proper
multivibrator range.

Final Circwit

Fig. 6 is the detailed schematic of a
circuit that gives stable frequency divi-
sion ratios as high as 300 to 1, in this
case 4.5 megacycles to 15 kilocycles.
The output frequency can be adjusted
by the variable condenscr in the tank
circuit. Adjustment for the proper divi-
sion can be made most easily with an
oscilloscope at any of the plates. When
the multivibrator locks-in with the syn-
chronizing frequency, it is possible to
count the number of synchronizing-
frequency pulses per maultivibrator
cycle. Of course, where frequency divi-
sion of the order of hundreds is involved
this latter procedure is not convenient.
In this case the output of a standard
frequency generator should be applied
to the divider input, and the frequency
division ratio determined by noting the
input and output frequency within the
lock-in range.

The circuit deseribed has the out-
standing advantage of simplicity. It
requires but one tuned circuit and two
tubes, and 1is quite insensitive to
changes in operating conditions. In
fact, since the values of resistance and
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capacitance have so little effect on the
frequency, it would seem incorrect to
call the circuit a multivibrator, except
that it is derived from the conventional
multivibrator circuit, and it does pro-
duce easily synchronized square waves.

Applieation of the High-Ratio
Frequency Divider

The high-ratio divider should find
wide application in many phases of
electronic equipment design. One out-
standing application is its use to pro-
vide a precise, low cost, low-frequency
generator. It is well known that crys-
tals provide an excellent method of
achieving high frequency stability with
relatively simple circuits. Hence, it is
desirable to utilize crystals wherever
possible. However, a crystal whose
fundamental frequency is 8 ke., for ex-
ample, is both bulky and expensive.

A logical alternative would therefore
be to utilize a 96 ke. crystal, which is
relatively small and economical, and by
frequency division develop a stable 8 ke.
signal. Heretofore this was not prac-
tical since it involved at least two multi-
vibrator and two isolating stages and
included highly critical factors. How-
ever, through the use of the high-ratio
frequency divider circuit described in
this article, this can now be done simply
and economically.

This 8 ke. generator is now being
applied in pulse time modulated micro-
wave radio links where the repetition
rate of the pulse is 8,000 times per
second. In this application it is ex-
tremely important to maintain the 8 ke.
signal generator frequency constant be-
cause modulation of the pulses is a
function of the position, and a varia-
tion in the signal generator frequency,
which is used to establish the basic tim-
ing, would appear in the receiver in the
form of distortion.

FM Transmitters
This circuit can be used in FM trans-
mitter design to save as many as 10
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Fig. 5. Illustrations of synchro-
nizing ranges of multivibra-
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Fig. 6. Circuit dividing from 4.5 mec.
to 15 kc.. a 300-to-1 range. Inductance
I consists of 800 turns of No. 28
AWG wire on a powdered-iron toroid.

tubes in the center frequency stabiliza-
tion system. To comply with the re-
quirements of the Federal Communica-
tions Commission, the mean frequency
of an FM transmitter must be main-
(Continued on page 19)

Fig. 7. Modified circuit of Fig. 1 in which capacitor
is replaced by tuned circuit and two clipper stages.
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Fig. 1. Disassembled view
of the decade counter.

BY W. W. SNYDER

Sylvania Electric Products Inc.

ECENT developments in the
R electronic computer field have
stressed the reduction in num-
ber of electron tubes, improved methods
of channeling instructions and the im-
portance of making more compact ma-
chines for wide application. Because of
the relatively large number of tubes
and circuit components required for com-
puters in their simplest form, exten-
sive development has taken place in the
miniaturization of electronic counters.
A recent development of a sub-
miniature decade ring counter devel-
oped for the U. S. Army, which is
hardly larger than a 6L6 tube, and
which replaces a unit approximately
ten times as large, is shown in Fig. 1.
The subminiature unit is only 2” in
diameter, 2%” high and weighs only
41 ounces.
This unusual compactness has been
accomplished through the use of a com-

10

DECADE

than a 6L6 tube.

bination of printed circuits, subminia-
ture tubes and resistors, wafer capaci-
tors, ceramic card sub-assemblies and
plug-in-terminal mounting. It contains
eleven subminiature thyratrons, eighty
resistors and twenty-three capacitors.

The decade counter, which operates
on a base ten system, is more complex
than binary types which use two as a
base and are of relatively simple de-
sign being essentially “on” and “off”
systems.

A mechanical counterpart of the de-
cade counter is found in the commercial
adding machine with rows of keys cor-
responding to our number system of
multiples of ten. When the unit key is
actuated ten times the register in the
tens column advances to one. Likewise
ten actuations of the tens key advances
the hundreds register to one.

The same statistical process oceurs in
the electronic decade counter but actua-
tion is electrical rather than mechanical.
Instead of the force of the finger on the
key, the electronic counter is actuated
by a voltage pulse applied between two
input terminals. Ten input pulses are
required before a single pulse is trans-
mitted to the next decade circuit.

Typical counting tubes in the sub-
miniature decade counter are T-3 thyra-
trons shown in Fig. 4. They serve as
electrical one-way switches actuated by
an increase in grid voltage which makes

SUBMINIATURE

COUNTER

Conunter features 11 subminiature thyratrons.
eireunit eomponents and

plug-in strueture only slightly larger

the tube conductive. The grid closes the
circuit, but once it is closed it cannot
be opened by grid effect. In order to
return the tube to a non-conducting
state, its anode or plate voltage must
be lowered for a short time to permit
deionization and subsequent return of
grid control.

The resistor network, R:, R. R; is
a voltage divider supplying —4 cathode
volts for tubes B and C and —38 grid
volts for tube C. When tube A is con-
ducting, current flows through the tube
and resistor R: so that A cathode be-
comes positive at about 37 volts, voltage
divider R., R. in tube A circuit will bias
tube B grid at —13 volts. In this condi-
tion tube C grid voltage, with respect
to its cathode, is —34 volts but the cor-
responding value for tube B is only
—9 volts.

Since the pulse input line is connected
to all grids each tube will receive the
same pulse but tube B will be fired by a
pulse of about 15 volts positive, a much
lower pulse than would be required by
tube C. This leaves a good margin of
safety, as the biasing of tube C is —34
volts and with the 415-volt pulse net
bias is —19 volts on that tube.

After tube A has been conducting for
a few microseconds, capacitor C. is
charged to the cathode potential of
+37 volts. When tube B fires, an addi-

(Continued on page 31)

Fig. 2. Circuit of a portion of the counter. showing principles of operation.
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By nsing the t(extile material ander test as the

dieloctric of a calibrated condenser, the amount of

wear may be measured by the ehange in capacity.

o~

CONVENIENT, nondestructive
f method for measurement of the

“ abrasive wear of textiles' has
been developed by Dr. Herbert F.
Schiefer, Lawrence E. Crean, and John
F. Krasny of the National Bureau of
Standards as part of a program spon-
sored by the Office of the Quartermaster
General, Department of the Army. De-
pending only on the change in capaci-
tance of the specimen with wear, the
method is simple, rapid, and highly
sensitive. As capacitance is measured
without disturbing the specimen, read-
ings may be taken at frequent intervals
during a test and the rate of wear thus
evaluated.

Although resistance to abrasion is an
important factor in the serviceability
of textiles, the laboratory study of this
property has been hampered by lack of
a satisfactory objective method. In ad-
dition to visual estimates of wear and
measurements of the time required to
abrade completely through a sample, a
number of specialized procedures have
been devised, based on changes in thick-
ness, air permeability, light transmis-
sion, and breaking strength of the
abraded material. However, none of
these techniques has proved entirely
adequate. Measurement of reduction in
breaking strength has been widely used
but has the obvious disadvantage that
the specimen must be destroyed in or-

JULY, 1949

der to determine its breaking strength.
Thus it is not possible by this inethod
to plot a consistent wear curve with
data obtained from a single specimen.
Variations in thickness, while of some
significance with heavy-pile materials,
are not necessarily indicative of wear
in ordinary fabrics. Changes in air
permeability and light transmission are
difficult to interpret in terms of wear
since these properties may be altered by
flattening of the nap with use. The
method developed at the National Bu-
reau of Standards, on the other hand,
measures a property of the sample—
namely, it capacitance-——which is very
closely related to the amount of ma-
terial remaining in the portion of fabric
tested. Since the specimen is not de-
stroyed nor altered in any way during
the capacitance measurement, a com-
plete set of data may be obtained, show-
ing the rate of abrasion at all times
during the life of a single specimen.

The new method requires only three
capacitance measurements to determine
the extent of wear in a specimen over
any interval of time. The electrodes of
a precision capacitor are first adjusted
to be slightly farther apart than the
thickness of the thickest specimen to
be studied. The capacitance C. of the
intervening air space is then measured.
The capacitance C, with the unworn
specimen between the electrodes is next
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CAPACITANCE
METHOD ol

An improved Schiefer abrasion testing
machine designed and used at NBS.

obtained, and finally the capacitance Cx
of the abraded specimen. The measure
of destruction or ruin, @, is then given
in percentage by the formula:

,Co - CIC
= s

As the dielectric properties of textiles
vary markedly with the percentage of
adsorbed moisture, the moisture content
of the specimen should be kept constant
throughout any given series of capaci-
tance measurements by working in a
conditioned room.

In the laboratory testing of textiles,
Cr is taken as the capacitance of a
specimen after it has undergone E rota-
tions against the abradant in an abra-
sion machine. If a number of values of
@ are obtained for various values of E,
then a wear curve may be plotted which
is found to be characteristic of the
fabric tested. In general, woven fabrics
become unserviceable when @ approaches
a value of 50 per-cent.

(Continued on page 20)

Abrasive wear in textiles is determined by
measuring change in capacitance of specimen.
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By JOKN B. LEDBETTER
Station WKRC-TV, Cincinnati

The design and construction of a flexible

mixer unit for use in dubbing sound on

special-feature television or movie film.

P NHANKS to the present demand for

good television film, hundreds of
- small, independent film and sound
studios have been given the opportunity
to expand in a way never before possi-
ble. Most of these are, or soon will be,
in a position to provide custom-made
film of sports, news and other special-
events features of both local and na-
tion-wide interest. Although many such
films, including musicals, dramatic
shows, ete., already are being produced
by at least two networks and by a num-
ber of recently-formed television-film
companies, the demand is far from be-
ing satisfied. Regardless of how many
network and other specially-produced
films are released in the future, there
will always be an insatiable demand for
timely, on-the-spot film recordings which
contain “local flavor”. These usually
must be supplied either by a local film
producer or by a field unit operating
from a larger film agency. In most
cases, an established, adequately-
equipped local company will be in a
better position to select, film and edit
local features; the wide-awake film op-
erator who proves this point will have
taken the most important step toward

12

building a thriving, lucrative business.

In film recording, there are two gen-
eral methods which may be used in
transcribing the sound. It may be re-
corded at the time of filming and ac-
cordingly edited along with the film, or
it may be “dubbed” onto the sound track
after the film has been edited and cut
to its required length. Both methods, of
course, have their advantages, the use
of either depending on particular or
individual circumstances. The first
method, for instance, is used in musical
productions, dramatic productions, in-
augurations, speeches and other fea-
tures where the true, original sounds
must be reproduced. This requires, of
course, extra time in setting up and
checking microphones and associated
audio equipment, plus in most cases a
sound engineer to operate the mixing
and gain controls. This, of course, is
normal procedure in the studio. In the
field, however, special or emergency sit-
uations often arise which preclude the
use of anything above the bare mini-
mum of equipment. Such cases might be
cited in explosion, flash floods, plane
crashes, ete. where the cameraman must
work at top speed if he is to film any
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Fig. 1.
uses three turntables for maximum

The special sound mixer

flexibility, Each is dual-speed
for either standard 78 r.p.m. or
« 33% r.p.m. discs and each has a
separate mixer and tone control. A
master volume control is included.

action at all. In other cases where re-
mote or field work is required, the bat-
teries or emergency power supply might
not be capable of operating the full
equipment for the required amount of
time. In these instances, it is often ad-
vantageous to make the film without
sound. Then, at the studio, it can be
edited and cut if necessary to meet pro-
gram requirements. Recorded back-
ground musice, fanfares, sound effects,
narration (live or recorded) ete. can
then be “dubbed” onto the sound track
in the usual manner. In this way, sev-
eral completely different film features
can be combined into one continuous,
smooth-running program.

It is at once apparent that some sort
of sound mixer or console incorporating
two or more turntables must be used for
cueing, mixing and fading the recorded
portions of the sound material. For sim-
ple recording one single-speed turnta-
ble, of course, may be sufficient. Such a
unit, however, lacks flexibility and is
actually a handicap in the more eom-
plicated setups.

The mixing unit shown in Fig. 1 was
constructed by the author for use in
recording sound on television and movie
film. Designed for maximum flexibility
and ease of operation, it was built for
G. Henry Thurmond, independent tele-
vision film producer of Cincinnati, Ohio.
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Like most independent producers, Thur-
mond personally supervises production
of all special events and television re-
cordings, and in many cases operates
the sound mixing unit.

In designing this particular mixer,
the following requirements were de-
cided on as being absolutely necessary:
(1) the unit must be portable (light
enough to be carried by one man); (2)
at least a three-table setup must be
provided; (3) mixer controls should be
arranged to allow either individual con-
trol of the turntables or simultaneous
control from a master gain control, and
(4) each table should be equipped with
a separate tone control so that any
combination of sounds could be pro-
duced, either for ‘‘special” effects, or
for matching the frequency response
characteristics of recorded sound effects
or transcribed commentaries. In addi-
tion, the controls should be arranged
for greatest simplicity and ease of op-
eration. All turntables, of course, must
be dual-speed to handle standard 78
r.p.m. phonograph records and commer-
cial 3374 r.p.m. dises. An important fac-
tor in deciding the layout and type of
components was governed by the over-
all cost, which was kept as low as feasi-
ble without affecting quality, efficiency
and ease of operation.

Requirement (1) was satisfied by
mounting the turntables and pickups as
close as possible (spacing between ad-
jacent pickup heads and turntable rims
was approximately one inch). Since no
16-inch transcription discs were to be
used, the physical size of the unit could
be kept to an absolute minimum.

The General Industries dual-speed,
dual-motor tables were selected for sev-
eral reasons. First, their 123%-inch rims
are fairly heavy, providing good regu-
lation and freedom from “wows”. Sec-
ond, the rubber idler wheels for both
speeds are thrown to a “free” position.
This prevents the occurrence of flat
spots, normally a common fault with
the lower-price tables employing this
type of drive. Last, the cost of the ta-
bles was well within the budget worked
out for the unit.

A three-table arrangement was se-
lected as being sufficiently flexible for
the majority of applications. (A typi-
cal setup might include one table for
recorded background noise, music or
sound effects, one for fanfare or musi-
cal bridges and a third for recorded
commentary). A jack on the front panel
of the mixer allows use of a fourth
turntable (for playing 16-inch tran-
scriptions, for example) when desired.
This jack is wired directly into the
master gain control.

The mixer circuit is extremely simple
and straightforward. The three gain
controls and the master are each 2
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megohms, paralleled to give 500,000
ohms output impedance. Interaction be-
tween controls is negligible even at
maximum settings. It is believed the
tone control circuits are novel in this
particular application, inasmuch as the
500,000 ohm, .01 pfd. series combination
is connected directly across each pickup
head. This gives the desired amount of
tone change, however, without seriously
affecting the output level. As in the case
of the gain controls, no interaction be-
tween individual controls is present.
This feature of course is desirable in
any sound-mixing setup, in that any of
the gain or tone controls can be cut
completely in or out without requiring
compensation of other control settings.

With the mixing arrangement de-
seribed above, all gain controls can be
operated individually, or they can be
pre-set and controlled simultaneously
through the master gain control.

The entire mixing unit is mounted
on a Y%-inch plywood board measuring
19” x 42”. Although the motor plates
in each table are shock-mounted, each
table was mounted on four live rubber
grommets in order, to reduce the possi-
bility of hum pickup or mechanical
“rumble” transfer to the pickup heads.

Since standard-length control shafts
were used, it was necessary to counter-
sink (from the bottom) through three
layers of the plywood in order to mount
the controls and pickup arms. This was
easily done by using a 13” circle cut-
ter and a drill press. In wiring, all a.c.
leads were run straight across the back
of the board, as far as possible from
the audio leads, to keep hum pickup to
an absolute minimum. All leads, includ-
ing those to the tone controls, were com-
pletely shielded and bonded to a com-
mon ground point. The a.c. and audio
output ecircuits were terminated in
midget Hubbell female and male sock-
ets, respectively. The 15-foot audio ex-
tension cord is in turn shielded all the
way to the plug.

It will be noted that three small holes
(temporarily plugged) appear to the
right and just in front of each turnta-
ble. These were cut out for small pilot
lamps, to illuminate the control panel
when the mixer is used in subdued
lighting.

Over-all dimensions of the case meas-
ure 6%” x 20” x 43”. The top and bot-
tom sections of the case, which are
31%” and 3” inches deep, respectively,
are covered with 1&” plywood. The sides
are constructed of 1-inch pine board in
order to reduce cost. The entire case
is covered with black leatherette and
equipped with chrome corner protectors
to give professional appearance as well
as added protection. The insides of the
case are reinforced with corner blocks
and braces at all points of stress, espe-
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cially at the handles. Sides are held to-
gether with wood glue and 172" screws.
The over-all cost of the mixer was quite
reasonable and performance has been
satisfactory in all respects, matching
that obtained from much more expen-
sive commercial equipment.

In Fig. 1, the three mixer controls and
master volume control can be seen at the
left front, while the three tone controls
are at the right front. Sufficient cord is
provided with jack J, so that an addi-
tional turntable and pickup, such as a
16 inch transecription unit, may be con-
nected in with this mixer and operated
at a considerable distance from the
mixer. A suitable nameplate indicates
the functions of the various controls.

Carbon-type controls often develop
noisy spots if left at their normal
operating settings. For this reason, the
gain and tone controls should be re-
turned to their minimum settings when
not in use. Occasional rapid rotation of
controls will serve to clean the wiper
surfaces and aid in preventing noisy
operation.

The various details treated in this
discussion may seem rather lengthy
and needlessly drawn out. They have
been so treated, however, in the hope
of covering all the problems, or at least
all the basic ones, which the film pro-
ducer or recording engineer will en-
counter in designing his own sound
mixer. The circuit and layout, of course,
can be extended and improved to meet
individual requirements. Applications
of such a unit are numerous, and a rea-
sonable amount of care in the design
and selection of components will be
more than worthwhile.

—~ &)
Fig. 2. Complete circuit diagram
of the sound mixer. excluding the
a.c. circuit for the turntable motors.
Note that jack J1 is connected chead
of the master volume control. The
tone control circuits are connected
directly across the crystal pickups.
which is rather unusual but has

proved to be very satisfactory.
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Electromechanical
PHASNE INDICATOR

"ETHODS of measuring the
D/ phase displacement between
" 7 two alternating potentials of
the same frequency have always been
important in electronie cireuit develop-
ment. Where the frequency is low and
the available power is ample, the elec-
trodynamometer type of instrument
has given satisfactory service. The
measurement of power factor and the
use of the conventional power station
synchroscope in paralleling alternators
are outstanding examples of phase
measuring instruments.

When, however, we are confronted
with high impedance, low potential
sources which are not capable of sup-
plying measurable amounts of power,
it is obvious that new techniques are
required. This paper describes a novel
form of phase comparator which is
useful up to about 400 cycles per see-
ond and whose input impedance is of
the order of several megohms.

Fig. 1. Waveforms in the circuit
of Fig. 3A. These curves show
how the meter reading varies

when phase 2 is fixed and phase
1 (the gate—see Fig. 2) is varied.

©
Q

14

BY SIDNEY WALD

Engineering Products Dept.
RCA Victor Div.

A novel form of phase comparator useful

up to 400 cycles and usable with high

impedance. low potential enerqgy sources.

In its broadest aspeect, the circuit is
composed of a high-speed relay, such
as the Stevens-Arnold type 172, the
coil being driven by one of the input
phases and the contacts forming a syn-
chronous mechanical rectifier for the
other phase. A zero center d.c. micro-
ammeter forms the rectifier load and
may be calibrated directly in phase
shift, zero to 180 degrees, or —90 de-
grees, zero, +90 degrees.

Referring to the ecireuit shown in
Fig. 3A, the armature of the relay being
driven from phase 1 opens and closes
the meter circuit with the frequency
and phase of the signal voltage on the
left triode. Thus we have in effect
formed a “gate” whose position is de-
termined by one of the input voltages
and whose width is fixed at approxi-
mately 180 degrees. The exact width
of the gate depends on the pull-in and
drop-out voltage of the relay. Fig. 2,
showing the development of the switch-
ing gate, indicates that the current re-
quired to close the relay should be
roughly equal to the steady state plate
current of the tube with no signal on
the grid.

Let us now examine the circuit to
which phase 2 is applied. Here we
find a small audio transformer with its
primary connected to the right triode as
a cathode follower and its secondary
connected to a d.c. current measuring in-
strument in series with the gate already
discussed. The indication on this meter
is the average value of the a.c. wave-
form of phase 2 bounded by the closed
gate due to phase 1. Fig. 1 shows how
the meter reading varies when phase 2
is fixed and phase 1 (the gate) shifts
over a range of 180 degrees.

When the two input voltages are in
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TIME INTERVAL DURING WHICH
CONTACTS ARE CLOSED

I

i

T
E

S

i |

N AWNAN

1 o

B | N2 S
+

o2 /\

i VARV,

Fig. 2. Curves showing the switching
gate development. The current re-
quired to close the relay should be
roughly equal to the steady state plate
current of the tube with no signal
on the grid. The position of the
gate is determined by one of the
input voltages, and the width is
fixed at approximately 180 degrees.

phase, the meter gives maximum de-
flection, say to the left. As the gate
shifts to the right, the average current
reading decreases, dropping to zero or
center position at 90 degrees. Then as
the phase continues shifting, the meter
indication inereases toward the right,
reaching a maximum again at 180 de-
grees.

While a display similar to Fig. 1
is quite informative, it fails to show,
of course, exactly how the meter read-
ing varies with the phase difference
between the input voltages. Fortu-
nately, a simple analysis serves to clar-
ify the relationship. Fig. 4 represents the
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portion of the phase 2 included in the
gate due to phase 1. Let the width
of the gate be 180 degrees or .
Then the meter reading will be pro-
portional to the total area (in a positive
and negative sense) included under the
sine wave and bounded by the vertical
lines representing the switching gate.
If I... represents the peak value of
the sinusoidal current in the meter
circuit, then the meter current is:

Liwe fO. .

Iove == *sin
on ] O in « dx
Imar

—[cos 61— cos ©O:] (1)
2

Since 0. — 6, always equals =, 6: ==
+ 6, and the integrated gate area be-
comes:

I"“”[cos 6:— cos (w4 61)]

Iavs o

T4 cos 6

= .(2)

m

If we plot meter current I.., versus 6
from zero to 180 degrees, we get the
result shown in Fig. 5. This curve gives
an indication of the non-linearity which
would be present in a conventional cur-
rent meter, and also indicates how such
a meter might be ecalibrated without
performing such a calibration experi-
mentally.

Thus far we have discussed the ap-
plicability of the electromechanical
phase comparator as a calibrated meas-
uring instrument. In many instances
what is desired is not so much a phase
measurement but rather a stable and
sensitive null indication when the phase
difference is some pre-determined value.
For example, let us assume we are de-
signing an electronic servomechanism
which functions as an automatic cor-
rective device to maintain phase co-
incidence between two 400 cycle signals.
(See Fig. 6A.) The circuit we have de-
scribed becomes ideally suited for use
as a phase error detector provided we
insert a fixed phase shift of 90 degrees
in one of the signal input voltages.
Thus the desired condition of zero phase
difference is presented to the circuit as
a 90 degree condition which, of course,
results in a null d.c. output. Phase
deviation of either of the input signals
causes mechanical rotation of the servo
motor to correct the error. Such a sys-
tem obviously requires great zero center
stability to be of maximum utility.

In another typical circuit application,
it was desired to observe the phase
difference between two 30 c.p.s. voltages
with exceptional accuracy (plus or
minus 1 degree). The grid voltages
were approximately 5 volts r.m.s. and a
500 ohm 500-0-500 microammeter was
used as an indicator. Some idea of the
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Fig. 3. (A) Circuit of the phase comparator, using a high-speed relay such as
the Stevens-Arnold type 172. The solid lines show a series meter connec-
tion. and the dotted lines a parallel meter connection. (B) Phase com-
parator with a full wave meter connection. This provides greater sensitivity.

sensitivity obtained may be deduced
from the fact that a 10 degree phase
difference was sufficient to give maxi-
mum meter deflection.

Instead of using a calibrated meter,
it will usually be more desirable to use
a sensitive zero center null indicator
and read the phase difference on a cali-
brated goniometer or resolver which is
placed in the circuit of one of the input
voltages. See Fig. 6B.

The high speed relay is obviously the
most important unit of the system from
the standpoint of accuracy and stability.
Reference has already been made to the
Stevens-Arnold type 172. This device
has single pole double throw contacts,
a coil resistance of 1400 ohms, and is
useful up to approximately 500-600
c.p.s. If more sensitivity is desired, the
meter circuit may be arranged full-
wave as shown in Fig. 3B. This circuit
is advantageous in that the size of the
meter bypass capacitor may be reduced
and the d.c. output per degree phase
shift will increase by a factor of two.

—~ @
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Fig. 4. Plot showing how meter
current varies with phase of gate.
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Fig. 6. (A) Circuit of a phase comparator servo. (B) Circuit of a phase
comparator using a meter as a null indicator with calibrated phase shiiter.
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Theory and practice of broadbanding bolometers
for r. f. power measurement from 20 to 10,000 me-.

BROADBAND BOLOMETRIC
MEASUREMENT of Microwave Power

By HERBERT J. CARLIN

Research Supervisor, Microwave Research Institute
Polytechnic Institute of Brooklyn

V <SHE MOST usual practice in the
application of bolometers for the
" measurement of r.f. power is to
use a substitute procedure which equates
low frequency power to microwave
power. It is therefore desirable to
consider the effect of r.f. vs. d.c. power
distribution on measurement errors.
Also since the bolometer may be therm-
ally non-uniform along its length, this
effect coupled with bolometer non-
linearity, i.e., deviation from square
law, must also be examined.

If the resistance of a bolometer per
unit length is » (z), where x is the
bolometer length coordinate, then » ()
will be a function of the power dis-
tribution w (x).

r(x) =re+7Ff (w,x) . . . . (1)

16

where 7, is the constant resistance per
unit length under ambient conditions.
If the bolometer is used in a Wheat-
stone bridge circuit, the substitution
principle of measurement gives:
R=R. e

where R is the resistance with no

(2)
r.f.
impressed, and R is the resistance with
microwave power substituted for a por-
tion of the bias power. The bias power
withdrawn is presumed equal to the
microwave power, and the validity of
this assumption must be examined.
From Eqts. (1) and (2):

*The material in this paper was presented at
The AIEE-IRE conference on High Frequency
Measurements in Washington January 18, 1949.
It is the result of research at the Mierowave Re-
search Institute of the Polytechnic Institute of
Brooklyn, sponsored by the Watson Laboratories,
AMC, USAF under contract W-33-038ac-13848.
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! % e -
Ey :_/07'(9«‘) dx :_/O'r(oc)da‘ =Ry
so that:

S tw s ~f 1@, wram - -

where [ is the length of the bolometer.

Eqt. (4) follows if the distribution
of r.f. and bias power over the bolo-
meter cross-section are the same, i.e.,

(3)

(4)

negligible skin effect, for then #, = 7,,
and the functional form of “f” remains
the same when either bias power o
microwave power is applied. i

In general Eqt. (4) does nmot imply
equivalence of r.f. and d.c. power, that
is, the conclusion:

7 7. _
P:_/OWdWZ_/owdx:P « . (4a)

where P is total power, does not follow
unless certain special conditions are
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satisfied. Some of these will now be
considered.

Suppose the r.f. and bias powers dis-
tribute along the bolometer length in

the same way, then:

7?(:!')*aw(x) B €53 ]

where « is a constant.
Then from Eqt. (4):

! ‘
/Uf('E,x)d.v =_/<0f(a’“’;93)dﬂ’ . . (8)
and if f is monotonic in w, that is,
changing w changes the bolometer re-
sistance in a fixed direction—a property
true of all bolometers whether non-
linear or not—then for Eqt. (6) to be
valid, @ must be unity. Hence at bal-

ance, w = w, or:

o 1 -
P:.P:fuw dx :f()w da

That is, for similar r.f. and bias power
distributions, the substitution method
is valid independent of bolometer non-
linearity.

If the r.f. and bias powers are not
similarly distributed, then Eqt. (4a)
will in general not be true. But suppose
the bolometer resistance is linear in its
response to w. Then:

ra) = ro Fa(x)w(x). . . . . (7)
At r.f. balance Eqt. (2) is satisfied, and

therefore:

1]
/U(L(a:)w(x)do; :fia(x)u—;(x)dx

. (6a)

(8)

If the bolometer is thermally non-
uniform, that is, @ varies with x, then
if w and w distribute differently, Eqt.
(8) does not imply P = P, even though
the bolometer is linear in w. However,
if the bolometer is thermally uniform,
then @ (x) = constant, and it follows
immediately from Eqt. (8) that P = P,
independent of the way in which r.f.
and bias powers are distributed.

If the bolometer is energized with
pulsed r.f. power, additional errors may
result. Consider Fig. 2A which shows a
static resistance-power curve of a bolo-
meter. When pulsed power is impressed,
the resistance swings from its initial
bias value R, and has an average value
over the cycle of R.. If the E-P curve
is linear, it can be shown that R.. is the
value corresponding to an abscissa Pu.
(average of pulsed power). However,
if the R-P curve is non-linear, then
R,, differs from this and is located as
shown in Fig. 2A. In applying the sub-
stitution scheme under ideal conditions,
the bias is reduced until R., coincides
with R,, and the decrease in bias power
is equated to the r.f. It can be seen
from Fig. 2B, that if this is done with
a non-linear bolometer curve, w;, the
retracted power, is somewhat larger
than the true average of the r.f. signal.
Hence the bolometer non-linearity leads
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Fig. 2. Bolometer non-linearity error under pulsed power conditions.

to readings which tend to be high, if
the R-P curve is similar to that shown
in Fig. 2. This shape, incidentally, is
typical of Wollaston wire and other
positive temperature coefficient type
bolometers.

Another cause for error due to modu-
lation of the pulsed signal was pointed
out by Moreno and Lundstrom.! This
error is inherent in the usual Wheat-
stone bridge arrangement used in the
substitution method and is present even
with a perfectly linear bolometer. Fig. 3
is an oscillogram of bolometer resist-
ance variation over the pulsing cycle.
Because of this time variation of re-
sistance, the Wheatstone bridge is con-
tinuously unbalanced, and an alternat-
ing component of current flows in the
bridge detector. If R (t) is the bolo-
meter resistance, then the galvonometer
current is given by:

R.— R(1)
CLR(t) -

where A and C are constants of the

Lw=A (9)

BOLOMETER
RESISTANCE

(A)

R.F.SIGNAL

JE—

8)

Fig. 3. Bolometer response to
pulse power (Wollaston wire).

bridge, and R, is the bolometer resist-
ance required for balance.

The condition of balance requires that
the average galvanometer current be
Zero or:

*LfT' 1 frR—R()
Le=7 ) wdt="7p | CIER)
—0 ... (10)

Fig. 4. Microwave power meters with outer casing removed. Bottom, 4000 to
10,000 mc. unit; left, 20 to 1000 mc. unit; and right, 1000 to 4000 mc. unit.
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Fig. 5. Typical VSWR curves of broad-
band bolometer power meter heads.
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Fig. 6. (A) Assembly of bolometer
power meter. (B) Wollaston wire bo-
lometer. (C) Metallized film bolometer.

but R (t) is non-linear in time, so that
although at bridge balance Eqt. (10)
is satisfied, this in general will occur
when:

Re= Zl,f:R (t) dtRo % R, . . (11)
In other words under pulsed conditions,
when the resistance excursion of the
bolometer is large, the galvonometer
current is not a straight line function
of the bolometer resistance. Therefore
the null of the detector does not corres-
pond to the required average value of
bolometer resistance, R,, and an error
must result. Referring to Fig. 2B; bias
power w: is withdrawn until the de-
tector indicates a null, but the result-
ant average bolometer resistance due to
the effect just discussed is R’ instead of
R.. Effectively then, insufficient power
is withdrawn, and the reading is low.
It is clear that this error occurs with a
linear R-P curve, but is smaller the
larger the time constant. An analysis
of this problem which takes into ac-
count both the finite bolometer time
constant and R-P curve non-linearity
has been carried out by Mariotti,2 and
it is shown that the non-linear error
and the “average” detector error tend
to cancel when a typical Wollaston wire
bolometer is used.

Summary of Desirable
Bolometier Properties

1. Make bolometer short compared to

wavelength, to insure similar r.f. and..

bias power distribution along the bolo-
meter length.

2. Make bolometer thickness less
than skin depth at the highest operat-
ing frequency and avoid proximity
effects to insure similar r.f. and bias
power distributions over the bolometer
cross-section.

3. Make bolometer long compared to
cross sectional dimensions to get uni-
form thermal properties.

4. Bolometer resistance vs. power
curve should have a minimum of non-
linearity.

Fig. 7. Performance of bolometer power meter without series tuning.

JX[VSWR
2.0

ZzrdiX ———— T2y R

EQUIVALENT CIRCUIT OF
BOLOMETER MOUNT
(4)

LENGTH OF
UNDERCUT LINE
Zot
Qo=0.8 1.0 L2
q
(8}

14 52Q, _]
(1— o) + 32|

SIS
I

t

Qo

Q =w, L/R
w, = 1/\/LC

%= w/w,

—_x —_—
LS 25|10
B0 x
75 1A
1.00 |

13

ENGINEERING DEPT.

www americanradiohistorv com

5. Bolometer should have long time
constant to minimize “average” null
detector error.

6. The bolometer in its casing should
be matched over broad bands, with a
fixed tuning adjustment.

Broad Band Operation
of Bolometers

Broad banding of a bolometer is listed
above as a desirable characteristic, and
this deserves further consideration. An
input standing wave ratio of 1.30 leads
to a reflected power loss with a matched
generator of 0.1 db. and this VSWR is
felt to be a reasonable maximum value
for broad band operation. A series of
bolometer power meters has been de-
veloped at the Microwave Research In-
stitute of the Polytechnic Institute of
Brooklyn which meet this requirement
and cover the frequency band 20-10,000
me., and a power range of 25 micro-
watts to 5 watts. Typical VSWR curves
for three of the power meters are shown
in Fig. 5, and a photograph of these
units is shown on page 17. Three addi-
tional units are used to complete the
range coverage and standing wave ratio
curves for these are similar to those
shown in Fig. 5.

The development of these extremely
broad band units represents the eco-
operation of many individuals, and
acknowledgement of important contri-
butions should be made to J. Ebert of
the Polytechnic Research and Develop-
ing Co., and M. J. DiToro and D. LeVine
of the Federal Telecommunication Lab-
oratories. The basic principles of de-
sign may be understood from Figs. 6
and 7. Fig. 6 shows the general con-
struction of the bolometers and casings.
There are two types of bolometer. One
of these, the Wollaston Wire, is for the
low range of power from 25uw. to 1 mw.
(a 10 db. attenuator extends the range
to 10 mw.). This has a sensitivity of
approximately 6000 ohms per watt of
r.f. The other is a metal film bolometer
with a range from 1 mw. to 50 mw.,
(a 10 db. and a 20 db. attenuator ex-
tend the range to 5 watts) and a sensi-
tivity of approximately 60 ohms per
watt r.f.

Figure 6A shows the bolometer in
its 50 ohm line casing. The resistance
of each half is 100 ohms, and the bolo-
meter is isolated from the outer con-
ductor by means of the bypass con-
densers shown. Hence, the resistance
to the external bridge circuit is 200
ohms, and the resistance to the r.f. line
is 50 ohms. Associated with the bolo-
meter mount at r.f. frequencies are
parasitic reactances. Thus, the resist-
ance element can be regarded as a short
length of transverse transmission line
which acts essentially as an iductance
in series with the bolometer resistance.
The conducting slug is effectively a

JULY, 1949


www.americanradiohistory.com

ground plane, and the inductance is

approximated by:
Dy

L=-2m=L.

o, . (12)

where D, is the “geometric mean dis-
tance” between the bolometer and its
image in the ground plane, and D; is the
“self geometric mean distance” of the
bolometer element. As the tuning slug
is moved back, the inductance increases,
and as the wire diameter decreases the
inductance also increases. In addition,
the slug also has the effect of introduec-
ing a capacitance which shunts the bolo-
meter, and the value of this capacitance
is increased as the slug approaches the
bolometer. Fig. 7TA shows the equivalent
circuit of the bolometer, and Fig. 7B
shows typical calculated loci of the im-
put impedance for various combinations
of L and C corresponding to different
slug positions. The curve for @ = 0.8
is the most desirable, for then a simple
inductance in series with the circuit is
capable of producing a broad band
- match. - This inductance is realized by
means of the undercut length of line
shown in Fig. 6A. A good match can
be obtained over a broad band by add-
ing this inductance. In actual practice
the inductance sleeve and the position
of the back end short circuiting slug
are adjustable as shown in Fig. 6A, and
the optimum settings are determined
experimentally by measurements over
the band. These settings are then locked,
and no further adjustments are neces-
sary. It should be noted that the bolom-
eter diameter must not be too small,
for then the slug must approach too
close to the element and the resultant
shunt capacitance will be too high to
permit proper matching at the high
frequency end of the band. This is of
major importance in the choice of prop-
er wire to use for the Wollaston wire
elements. In addition the slug must not
be located too close to the bolometer
wire since this affects the losses ad-
versely. Assuming a wire above a con-
ducting plane, the loss in the tuning
slug is approximately given by:

Slug loss = A

h (@5

where A is a constant which includes
the effects of conductivity and skin
depth, and h is the distance of the wire
from the slug. If h is a minimum of
1/16”, the losses in the slug are less
than 1%. In the case of the metalized
glass bolometer, the larger area asso-
ciated with the metal film introduces an
increased shunt capacitance effect and
this must not be too large, for then the
slug. must be withdrawn too far for
broad band matching. The final de-
signs, with typical curves given in Fig.
5, were obtained by a long process of
cut and try to effect the best com-
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promise among all the factors involved.
On page 16 is a photograph of one
of the power meters (shown enclosed
in its casing) being used to terminate
a high power attenuator. Shown in the
picture is a d.c. bridge?® which in con-
junction with the bolometer gives a
direct reading of microwave power.
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Frequeney Divider
(Continued from page 9)
tained to within 0.001 per-cent of its
assigned frequency. However, basically
the center frequency oscillator circuit
in an FM transmitter (direct modula-
tion) is unstable in order to permit a
shifting of its frequency in accordance
with the modulation. Hence the prob-
lem here is how to make the oscillator
insensitive to random effects but respon-
sive to the modulation voltage.

A common method of locking in the
center frequency, without affecting its
ability to vary in frequency in accord-
ance with the audio, is to lock-in its
mean frequency with that of a stable

oscillator—such as a crystal oscillator.
The two frequencies—that of the M
oscillator and the crystal oscillator—
cannot be compared directly, however,
since the FM signal contains a large
number of sidebands, and therefore the
carrier frequency cannot readily be de-
tected. By frequency dividing the FM
signal, most of these sidebands can be
minimized—the higher the frequency
division, the greater the percentage of
carrier power in the signal.

For this reason, the center frequency
of the Federal FM transmitter, for ex-
ample, is divided 256 times. Hereto-
fore, this was accomplished by utilizing
12 frequency divider and buffer stages
and now it can be done in one stage.
The appropriate submultiple of the
center frequency is then compared with
that of the crystal controlled frequency.
Through the use of a balanced phase
detector, any difference between the
mean frequency of the carrier and that
of the crystal is reflected in the output
of the detector as a voltage whose
magnitude is proportional to the fre-
quency deviation. This voltage is then
applied to the oscillator circuit and acts
to correct or lock-in the center fre-
quency of this oscillator to its required
value.

The use of this circuit in television
transmitters was indicated in the intro-

“THAT'S THE LAST PLACE
I'D HAVE LOOKED

FOR THE TROUBLE !

IT'S IN THE Co/t BASES

Yet the base is the first

tion. However fine your

PRECISION
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factor of your coil construc-

coils are otherwise, they are
— no better than their bases.
Make sure with the proved

romeo PAPER TUBES

Today’s standard thruout electrical

Finest dielectric Kraft, Fish Paper,
Cellulose Acetate or combinations.
Spirally wound for greatest
strength. Precision methods insure
better heat dissipation—better in
sulation—moisture resistance—light-
est weight—space saving.

- PRECISION PAPER TUBE CO.

2063 W. Charleston St., Chicago 47, il
Plant No. 2, 79 Chapel St.

industry. Round, square, oval.

e rectangular, any shape, length, ID or OD, exactly to your specifications,

Get all the facts. Send for samples
and prompt estimate. New mandrel
list 1,000 sizes. Ask about New
Precision Di-Formed Tubes at no ex-
tra cost, for closer coil engineering,
automatic stacking, many other ad-

vantages. Wire or write.

Hartford, Conn.
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duction of this article. Here again a
substantial saving in tubes and a much
simpler, readily adjustable circuit can
be effected which means lower mainten-
ance costs to the broadcaster. Unques-
tionably, the reader himself will think
of numerous other potential applications
of the circuit. The applications de-
scribed are merely intended to serve
as illustrations of the capabilities of
the circuit. @

Measuring Wear
(Continued from page 11)

The Bureau’s apparatus employs a
capacitor of the guard-ring type. In
this device a high voltage electrode is
supported at a fixed distance from a
smaller measuring electrode, which is
surrounded by a guard ring to eliminate
fringing. The larger electrode is con-
nected to the high-voltage terminal of
a bridge, and the measuring electrode
and guard ring to the ground-potential
terminals of the same instrument. Only
that portion of the total flux from the
high-voltage electrode which reaches the
smaller electrode is measured by the
bridge. The island and guard ring are
so constructed that the specimen can
be clamped with its worn area over
these parts. The third electrode is
mounted in a heavy hinged 1lid which
can be swung down to a fixed position
above the specimen. This electrode
forms part of the micrometer head for
adjusting the distance between it and
the island electrode to precise known
values. The capacitor is very heavy and
rigid to withstand the shocks of fre-
quent use.

The capacitance method has many
applications in addition to its use for
simple abrasion testing. It may, for

example, be employed as a quick and
accurate means for exploring the uni-
formity of textile materials. Also, it has
been found very convenient for measur-
ing quantitatively the wear of different
parts of a garment that has been sub-
jected to a service test. Values of @ may
be obtained over an entire area of the
garment, and a map of the area made
by plotting “iso-ruin” lines through
points of equal Q.

The capacitance method of measuring
wear was developed at the Bureau for
use with the improved Schiefer abra-
sion testing machine’, which has been
adapted for testing a large variety of
materials under a wide range of condi-
tions. The original model of the ma-
chine was designed by Dr. Schiefer in
accordance with a mathematical solu-
tion to the problem of abrading a speci-
men uniformly in all directions.’? This
solution requires that plane areas of
abradant and specimen, in contact un-
der constant pressure, rotate in the
same direction with the same angular
velocity but on different axes. The later
model has been designed for greater
rigidity, and new types of abradants
and specimen holders have been devel-
oped. Abrasive wear produced on a
variety of materials with this model
has been measured by the capacitance
method and found to be extremely uni-
form over the abraded area. Results on
woven fabriecs have been shown to be
very similar to those obtained in actual
service.

REFERENCES

1. For further details, see “Improved single-unit
Schiefer abrasion testing machine,” Herbert
F. Schiefer, Lawrence E. Crean, and John
F. Krasny, which will appear in the May
1949 dssue of the NBS Journal of Research.

2. “Uniform abrasion in the testing of textiles,”
NBS Technical News Bulletin 31, 70 (1947);

Research NBS 39, 1 (1947)

@B

see also J.
RP1807.

Three views of the apparatus developed at NBS for measuring the abra-
sive wear in a textile specimen from its change in capacitance. (A) The
small cylinder at the left consists of the measuring electrode within a
guard ring. Above is a heavy hinged lid containing the high-voltage
electrode, and to the right is the specimen clamp with the specimen ex-
posed-at its center. The a. c¢. bridge below is used to measure capaci-
tance. (B) The specimen has been set in place so that it is supported by
the measuring electrode and gquard ring. (C) The high-voltage elec-
trode has been swung down to complete the assembly of the capacitor.
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NEW
TUBES

RCA TUBES

Fized-tuned oscillator triode

The Tube Department of the Radio
Corporation of America, Harrison, N. J.,
has announced the availability of the
RCA-5794, a fixed-tuned, u.h.f. oscilla-
tor triode with two integral resonators

for use in radiosonde transmitters op-
erating at 1680 mec.

One of the resonators is fixed-tuned
and is attached between grid and
cathode. The other is tunable over a
narrow range centering at 1680 me. and
is attached between grid and plate.

Features contributing to the useful-
ness of the 5794 in radiosonde service,
according to the manufacturer, include
its compact metal construction, low bat-
tery drain, small frequency drift and
high efficiency.

Multi-unit tube

Designed to provide for the detection
and amplification of either AM or FM
signals without switching detector cir-
cuits, the 1288-GT is a multi-unit tube
combining three diodes and a high-mu
triode in one bulb.

One of the diodes has a separate
cathode, while the other two diodes have
a single cathode in common with the
triode unit. The 12S8-GT is like the
6S8-GT except for heater rating of 12.6
volts and 0.15 ampere, as compared with
6.3 volts at 0.3 ampere.

Picture tube

The 16” diameter face of the 16AP4,
metal-cone picture tube, provides a pic-
ture area of 132 square inches which is
said to have high brightness and good
contrast.
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RCA's latest contribution to the tele-
vision industry is the first metal tele-
vision kinescope ever produced. The
cone of this new tube is metal; the neck

and face plate are glass. The weight of
the tube, 11 pounds, is substantially less
than that of a similar all-glass tube.

Rectifier tube

Designed for usc in r.f.-operated,
high-voltage, low-current power sup-
plies, the new 5825 half-wave rectifier
tube is suitable for industrial and other
applications requiring a rectifier having
higher voltage-handling capability than
the RCA—1B3-GT.

Among the design features of the
5825 is its thoriated-tungsten filament
requiring only 2 watts. The filament can
conveniently be isolated from ground by
operating it either from a separate

winding on an r.f. transformer or from
a resonant transformer excited by the
capacitance current through the tube.

Beam power amplifier

For use in compact, low-power, mo-
bile transmitters and in the low-power
stages of higher-power, fixed-station
transmitters, RCA offers the 5763. It
is a v.h.f. beam power amplifier of the
9-pin miniature type, has a maximum
plate dissipation of 12 watts and can be
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.mum of 2500

operaled with full input up to 175 mec.

In Class C service at 50 megacycles,
the 5763 can deliver a useful power out-
put of about 7 watts (CCS) with a plate
voltage of 300 volts and a driving power
at the tube of 0.35 watt.

Oscillograph tube

Intended for general oscillographic
applications, the 3RP1 3-inch oscillo-
graph tube is only 9% inches long. It
utilizes electrostatic deflection and fo-
cus and its screen has medium persist-
ence, green fluorescence and high con-
trast.

This new 0s-
cillograph tube
is capable of
providing high
brightness
when operated
with an anode-
No. 2 voltage
near the maxi-

volts and good
brightness at
relatively low
anode-No. 2
voltages. Be-
cause of fea-
tures incor-
porated in the “zero-current first-anode”
gun, developed and introduced by RCA,
the beam current and grid-No. 1 cutoff
voltage are not affected by focusing
adjustment.

Pulse amplifier tetrode

The 715-C is a pulse amplifier tetrode
having a maximum plate-dissipation
rating of 60 watts, and a maximum
peak-plate-voltage rating of 18,000 volts.

It is also said to be capable of deliver-
ing a peak-plate-current pulse of 15
amperes in rectangular-wave modulator
service when the duty factor is limited
to 0.001.

V.H.F. power tetrode

Intended for modulator, power ampli-
fier, and oscillator service, the 4-65A is
a small, v.h.f. power tetrode with a max-
imum plate dissipation of 65 watts. The
4-65A. can be used with full input at
frequencies up to 50 megacycles and
with reduced input up to 250 mega-
cycles.

Features include a thoriated-tungsten
filament and low interelectrode capaci-
tances.

DEFLECTION AMPLIFIER TUBES

Hytron Radio and Electronics Corp.,
Salem, Mass., has announced two new
horizontal deflection amplifier tubes,
types 6BQ6GT and 256BQ6GT, designed
for use in television receivers.

(Continued on page 28)
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REGULATED

POWER SUPPLIES

DESIGNED for use
in industry, school and laboratory
these power supplies are ruggedly
constructed and conservatively rated
for long and dependable service. At-
tractively styled and priced, these units
have found wide acceptance. They are
also available in complete kit form
for maximum economy. The following
characteristics apply to the models
listed below:

Input: 105-125V/50-60cps/ 100 watts.

Output: Variable from 200 to 325VDC @
100ma regulated, 6/3VAC CT (@ 3A
unregulated.

Regulation: Less than 1% no load to full
load. Less than 1% for line voltage
variation 105 to 125 volts.

Noise and Ripple Output: Less than 10
mv rms for above ratings.

Tube Complement: 5V4G, YR-105, 6SH7,
2-6Y6G.

DC Output Connections: Either positive or
negative may be grounded.

BENCH MODEL 25

COMPACT AND LIGHT WEIGHT
Functionally designed for maximum con-
venience in operation. Six sturdy, insu-

lated, ‘‘5-way’’ output terminal posts.
Grey finish. 14”7 wide, 6” deep, 8” high.
Weight 17 pounds.

Model 25
Modei 25K Compleve kit

$39.95
29.95

RACK MOUNTING MODEL 28

COMPACT UNIT
FOR STANDARD RACK MOUNTING.
Rear access terminal board. Panel 19”7 x

5 ". Black wrinkle finish (grey op-
tiona!) . Depth behind panel 7Y,". Weight
16 pounds.

Model 28 $34.95
Model 28K Complete kit 24.95

f.o.b. Corona, N. Y.

BASIC REGULATED POWER
SUPPLY KIT MODEL 31K

Basic kit of parts for incorporation into
equipment comprises cased power trans-
former and filter choke, oil-filled capaci-
tors, sockets, resistors, tubes and sche-

matic diagram.

Basic Kit 31K $14.95

LAMBDA

ELECTRONICS CORP.

DEPT. ZD 103-02 NORTHERN BLVD.
CORONA NEW YORK
2
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CARNEGIE INSTITUTE
APPOINTS PROFESSORS

Five engineering and science faculty
members of the Carnegie Institute of
Technology have been promoted to full
professorships, effective September 1st.
Six new associate and three new assist-
ant professors were also named.

Appointed to professorships in the
College of Engineering and Science
were Doctors Gerhard Derge, Frederick
N. Rhines, Richard J. Duffin, James P.
Fugassi and Everard M. Williams.

New Associate professors are Doctors
John G. Fox, Roger B. Sutton, Charles
0. Williamson, Wayne S. McKee, George
R. Patterson, and Clara J. Douglas.
William J. Leivo and Lincoln Wolfen-
stein were appointed assistant profes-
sors of physies in the College of Engi-
neering and Science, and Althea L.
Johnson was promoted to Assistant
Professor of Chemistry in Margaret
Morrison Carnegie College.

NEW COLUMBIA PLANT

To increase production, expand facil-
ities and maintain a large stock on
hand, Columbiac Wire & Supply Com-
pany has moved into its own new and

larger building at 2850 Irving .Park
Road, Chicago, Illinois.

Columbia serves the radio, electronic,
electrical and many other industries
with a variety of cord sets, wiring
“harnesses and various types of wire
and wire products. The staff cordially
invites those interested to visit the new
plant.

FINISON JOINS ARMOUR RESEARCH

Former application engineer for the
General Electric Company, Harvey J.
Finison has been named assistant chair-
man of the electrical engineering de-
partment of Armour Research Founda-
tion of Illinois Institute of Technology.

Mr. Finison was previously engaged
in the development of electrical systems
for aircraft, industrial power system
engineering and industry application
engineering. From 1940 until 1944 he

22

was in charge of the test program on
electrical system performance on the
B 29 bombers and was active in the
development of electrical equipment for
other military aircraft for the Air
Material Command.

Mr. Finison will supervise Founda-
tion work in electrical materials and
measurements and the application of
electrical systems in industrial control.

"NBS PROGRAM

The National Bureau of Standards
has appointed George C. Schleter to

conduct an engineering development’

program on guided missiles, including
missile systems and components in the
Bureau’s Electronics Laboratories. Well-
qualified for the appointment, Mr.
Schleter has a background of research
in radio physies, mathematies and elec-
tronies, and was previously engaged in
microwave research at the Naval Re-
search Laboratory.

For its work on basic research, de-
sign and development of electronie com-
puters, the Buréau has announced that
Dr. Ralph J. Slutz has joined the Elec-
tronics Division. Formerly with the
Institute for Advanced Study, Dr. Slutz
has done extensive research in electron-
ics, electronic computers, elasticity and
terminal ballisties.

APPOINT ENGINEERS TO
IRE COMMITTEES

Six engineers of the Stromberg-Carl-
son Company have been appointed to
technical committees of the Institute of
Radio Engineers.

Those appointed and their respective
committees are: Oliver L. Angevine,
Jr., audio techniques; Benjamin Olney,
electroacoustics; Charles W. Finnigan,
modulations systems; Garrard Mount-
joy and Albert R. Hodges, receivers.

Also appointed to the committee on
receivers is F. H. R. Pounsett, chief
engineer of Stromberg-Carlson Limited
in Toronto.

NAME RESEARCH ASSOCIATE

Stanford Research Institute has ap-
pointed Frank W. Clelland, Jr., as a
research associate on its electrical en-
gineering staff where he has been as-
signed to projects on communications
equipments.

Mr. Clelland spent several years as a
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staff member of the Kerr group on
microwave propagation in the Radiation
Laboratory of Massachusetts Institute
of Technology where he undertook stud-
ies on the anomalous propagation of
microwaves, as effected by atmospheric
conditions.

A member of the Institute of Radio

- Engineers, Mr. Clelland received his

A.B. degree from Oberlin College, Ober-
lin, Ohio.

MONSANTO USES TV FOR PLANT TOUR

Monsanto Chemical Company used a
unique method recently when it pre-
sented a televised plant tour to visitors

at the American Wood Preservers’ As-

sociation convention in St. Louis. Fa-
cilities of Station KSD-TV were used
for this unusual program.

Remote television equipment was
moved into Monsanto’s new research
pilot plant and the -plant tour was tele-
vised to the convention headquarters
at the Hotel Jefferson where it was
received on both large-screen projection
and smaller direct view sets.

This first industrial on-the-spot tele-
vision program included interviews with
Monsanto chemists as they demon-
strated some of the functions of the pilot
plant and of their various products.

NEW PLANT

Resistors, Inc., Chicago, one of the
newer manufacturers of resistors for
radio and electronic circuits, has moved
into its new plant located on Chicago’s
industrial far west side.

The new building is a one-story day-
light plant and said to be designed

specifically for fast production of high-
est quality resistors. According to Jo-
seph J. Cerny, Founder and President,
Reststors, Inc., has made rapid progress
in its first three years of operation and
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the move to its new plant means one
hundred per-cent increase in production
capacity.

Their new address is: Resistors, Inc.,
59296 West 26th St., Chicago 50, Illinois.

ROGER M. WISE, INC., JOINS PHILCO .

The Philco Corporation of Philadel-
phia, which is acquiring the assets of
Roger M. Wise, Inc., has announced
that Mr. Wise and his group of experi-
enced tube engineers have joined their
technical staff. The personnel of the
Wise organization, formerly located at
Rockville Center, N. Y., will occupy
new laboratories in the expanded mod-
ern plants of the Lansdale T'wbe Co.

Mr. Wise was active during World
War II in designing special receiving
tubes, cathode ray tubes and transmit-
ting tubes, as well as development and
production of subminiature tubes for
the famous VT proximity fuzes. Among
other leading engineers who are joining
Philco along with Mr. Wise are H. Ken-
neth Ishler, Joseph J. Grabiec, E. J.
Hoffman, Dr. Philip Hambleton and
Stuart L. Parsons.

NEW LITERATURE

Instrumentation for Radioactivity

A complete new catalog of thirty-six
pages of instrumentation for radio-
activity measurement has just been re-
leased by Nuclear Instrument and
Chemical Corporation, 223 West Erie
St., Chicago 10, Illinois.

This Catalog J describes not only the
wide range of instruments and acces-
sories available, but also gives informa-
tion about applications, manufacturing
methods and other pertinent matters.
Copies will be supplied upon request.

Rectifier news

The International Rectifier Corpora-
tion, Los Angeles, California, has an-
nounced the publication of the first
issue of the “Rectifier News,” identified
as RN-349.

This four-page periodical will feature
technical articles, photographs, circuit
diagrams, etc., concerning new develop-
ments in the field of dry-plate (espe-
cially selenium) rectifiers for convert-
ing a.c. to d.c.

Regular subscriptions to this periodi-
cal are available to all qualified persons
in the engineering profession without
charge who send their request on com-
pany stationery to International Recti-
fier Corporation, 6809 So. Victoria Ave-
nue, Los Angeles 43, California.

Standard for instruments

The new American Standard for
Electrical Indicating Instruments,
€39.1-1949, presenting requirements for
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the individual sizes of panel and switch-
board instruments is now available.

In addition to definitions and detailed
requirements for each type of instru-
ment, the text of the standard includes
general requirements and test require-
ments for temperature, effect of over-
load, shock, vibration, humidity and a
dielectric test. This new standard is
Part 1, covering only panel and switch-
board instruments. Part 2, covering a
standard for portable instruments, will
be released later.

Copies of the American Standard for
Electrical Indicating Instruments may
be obtained from the American Stand-
ards Association, 70 East 45 St., New
York 17, N. Y. at $1.50 per copy.

FElectronic systems

The Office of Technical Services of
the Department of Commerce has re-
leased a report prepared by the Oak
Ridge National Laboratory of the
Atomic Energy Commission describing
devices used in measuring the energy
distribution of alpha particles released
from radioactive isotopes.

PB 964183, entitled “Electronic Classi-
fying, Cataloging and Counting Sys-
tems” has applications to any field of
observational science where the physi-
cal magnitude of the events under con-
sideration can be electronically recorded.

This report is 15 pages including

illustrations and diagrams and is avail-
able from the Office of Technical
Services, Department of Commerce,
Washington 25, D. C., at 10c per copy.

Medical X-Ray Protection

A handbook presenting recommended
standards of safety for the installation
and use of high-voltage x-ray equip-
ment, written by a subcommittee of the
National Committee on Radiation Pro-
tection, has been published by the Na-
tional Bureau of Standards.

Rules are given for working condi-
tions, survey and inspection of instal-
lations, planning an x-ray installation,
structural details of protective barriers
and specific types of installations. Also
included are tables and graphs for de-
termining the requirements of protec-
tive barriers and distance protection
in specific cases.

One of the most interesting chapters
is one on electrical protection which
treats such topics as high-woltage cir-
cuits, grounding inspection and mainte-
nance, warnings and instructions, and
first-aid and fire-extinguishing devices.

Medical X-Ray Protection up to Two
Million Volts, National Bureau of
Standards Handbook 41, is obtainable
from the Superintendent of Documents,
U. S. Government Printing Office,
Washington 25, D. C. at a cost of 15¢.
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\ WOUND

PAPER TUBES

Al Sizes in

Sauare and Rectangular Tubes

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

An economical electronic control sys-
tem for the stepless speed control of
fractional horsepower motors has been

il

developed by Servo-Tek Products Co.,
4 Godwin Avenue, Paterson 1, N. J.

Operating from either a 110 or 220
volt a.c. power source, the power unit
utilizes full wave gaseous rectification
to supply both the armature and the
field of a specially designed ball bearing
d.c. motor. Two models are available
which include various type motors up
to and including 3% hp.

Further information on this control
unit may be obtained by writing direct
to the company.

ISOLATION UNIT

RCA Engineering Products Depart-
ment has announced a new FM-AM
Isolation Unit for use to transfer FM
power across the insulating zone of an
AM antenna tower to feed an FM
antenna mounted atop the towenr.

Weighing less than half that of
RCA’s previous unit of this type, it
provides complete isolation of FM and
AM signals and efficient operation over
the entire FM frequency range.

Equipped with swivel flanges at both

input and output, this unit may be
easily and economically installed with-
out any special expensive coaxial fit-
tings.

24

Inquiries should be addressed to RCA
Engineering Products Dept., RCA Vie-
tor Division, Camden, N. J.

SURVEY METER

The Instrument Division of The
Kelley-Koett Mfg. Co., Covington, Ken-
tucky, has announced their new Model
K-320 Alpha-Beta-Gamma  Portable
Survey Meter. It is an improved ver-
sion of the original Landsverk-Wollan
survey-meter developed by the Man-
hattan District, predecessor of the
U. S. Atomic Energy Commission.

The manufacturer states that the
outstanding feature of the new survey-
meter is the greater accuracy of radia-
tion measurements obtainable. They

further state that the sensitive quartz-
fibre electrometer construction permits
unusually accurate measurements of
gamma radiation in the two ranges of
100 mr./hr. and 1000 mr./hr.

Further details, including description
of this unit, are available on request
from the Instrument Division, The
Kelley-Koett Mfg. Co., 212 W. Fourth
Street, Covington, Kentucky.

DISPLAY FACSIMILE

The Stewart-Warner Electric Divi-
sion of Stewart-Warner Corporation,
Chicago is producing a display fac-
simile receiver designed for use in pub-
lic places to be sold or leased by station
or publisher for programming news,
features and advertising.

The recorder, or receiver, receives
sound and faesimile programs simul-
taneously without interference to either
service and provides completely un-
attended service. The manufacturer
states that it will operate approxi-
mately three weeks, with four 15-
ENGINEERING DEPT.
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minute or four-page editions per cay,
on one loading of faesimile paper.
The FM sound transmission is car-
ried by the unit continuously during all
broadcast periods of the station to
which the unit is pre-tuned. A time
clock turns the entire unit on and off
at the beginning and end of the broad-
casting day. The unit conforms to all

FCC standards for faesimile and is
housed in a cabinet of hard wood con-
struction. It is 30% inches deep, 24%
inches wide and 73% inches high when
fitted with the four-page display top.

PHASE METER

A completely electronic instrument
for the direct measurement of the phase
difference between two voltages has been
developed by the Technology Instrument
Corporation, Waltham, Mass.

The Type 320-A Phase Meter, ac-
cording to the manufacturer’s reports,
makes possible phase angle and phase
distortion measurements which here-
tofore have been impractical to per-
form. Applications of the instrument
include audio facilities, supersoniecs,
servomechanisms, geophysics, acoustics,
aerial navigation, electric power trans-
formation and signaling.

A bulletin describing the Type 320-A
Phase Meter is available by writing
Technology Instrument Corp., 1058
Main Street, Waltham 54, Mass.

GEIGER COUNTER

A Geiger counter for prospecting
which is sensitive to both beta and

gamma radiation has been developed
by the Precision Radiation Instruments
Inc., Chicago, Ill.
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According to the manufacturer, this
Geiger counter is suitable for labora-
tory work where auditory monitoring
is used, but is designed primarily for
field use in locating radioactive ores,
where extreme light weight and small
size are important. The weight is ap-
proximately 2 lbs. complete including
battery and the size is only 2% ” x 3% "
x 6”.

Precision Radiation Instruments Inc.,
1101 North Paulina St., Chicago 22,
Tllinois will furnish further informa-
tion upon request.

SELENIUM RECTIFIER CELLS

High-voltage sclenium rectifier cells
designed for a d.c. voltage of 24 volts
per cell with an r.m.s. a.c. voltage of
33 volts per cell for single-phase bridge

circuits have been announced by the
Westinghouse Electric Corporation.

Available in six round sizes from
one to 43% inches in diameter and in
five-inch-square and 4% by 6 inch sizes,
these selenium cells are applicable in
radio transmitters, both sound and
video, communication services, electro-
static precipitator power supplies, in-
dustrial supplies for electronic control,
ete.

Further information on these selen-
ium cells may be obtained from the
Westinghouse Electric Corporation, P.
0. Box 868, Pittsburgh 30, Pa.

PHOTOELECTRIC CELLS

A complete new line of unmounted
selenium self-generating photoelectric
cells has been developed by the Inter-
nationel Recetifier Corporation, Los
Angeles, California.

According to the -manufacturer,
these cells have found wide use in such
applications as photographic exposure

@e
!!“‘ -

meters and illumination meters, since
no external battery or power supply is
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The individual
the rectangular
the round type

required for operation.
cell sizes vary from
23/32” by 7/16” to
13 ” in diameter.
Among the many
these cells are the reproduction of
speech and music on the sound track
of motion picture film, machine safety
devices, counting and grading of prod-
ucts on the conveyor line and operating
relays for turbidity and color control.
Additional information may be ob-
tained by writing the International
Rectifier Corporation, 6809 S. Victoria
Avenue, Los Angeles 43, California.

applications for

SYSTEM ANALYZER

Weston Electrical Instrument Cor-
poration, Newark, N. J., has announced
an analyzer designed specifically for
communication system maintenance.
Listed as the Model 779, Type 5, this
new analyzer measures low level speech
circuits with a minimum of disturbance.
It is entirely self-contained, requiring
no power line connection.

Designed in cooperation with railway
signal and telephone engineers, the
analyzer makes dbm. readings at all
audio and carrier current frequencies.
The instrument is protected by a solid
oak portable carrying case.

Complete information and technical
data may be obtained by writing the
Weston Electrical Instrument Corpora-
tion, 617 Frelinghuysen Avenue, New-
ark 5, N. J.

NOISE GENERATOR

The Type 810-A Noise Generator,
manufactured by Hermon Hosmer Scott,
Ine., Cambridge, Mass.,, is a compact
and inexpensive source of random noise
for use in research engineering and
production testing.

This noise generator is conveniently
operated with the Type 20-A Power
Supply and uses one 6C4 and one 6D4
tube. It has an audio-frequency output
voltage from 0 to 0.2 and frequency
range is 30 to 500,000 cycles in the

(Continued on page 26)
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ECENICATL,

OOKS

CHANDBOOK OF PATENTS®?
by Harry Aubrey Toulmin, Jr. Pub-
lished by D. Van Nostrand Co., Inc.,
250 Fourth Ave., New York, N. Y.
800 pages. $9.00.

Here is a practical reference book
dealing with the essentials of patent
law which will serve as a guide for the
layman or the professional man to get
a clear, over-all view of the subject.
The steps that must be taken, from in-
vestigating the novelty of an idea
through preparing a patent application,
prosecuting it to an issued patent, and
thereafter protecting it by litigation in
the courts are all thoroughly covered.

Of special interest are the chapters
on foreign patents and the treaties and
conventions dealing with patents to
which the United States is a party.
Subjects covered include Constitutional
and Statutory Patent Laws, Patent
Fundamentals, How to Draft a Patent
Application and Prosecute It in the
Patent Office, How to Investigate Pat-
ent Records to Protect Rights, Misuse
of Patents and Unusual Penalties.

Several pages are also devoted to
questions and answers and an introduc-
tory orientation statement is placed at
the beginning of each major chapter for
easy reference.

*PATENT LAW,>” Second Edition,
by Chester H. Biesterfeld. Published
by John Wiley & Sons, Inc., 444 Fourth
Avenue, New York 16, N. Y. 267 pages.
$4.00.

Changes in patent laws during the
past five years and the considerable
number of important court decisions
have made the revised edition of this
text necessary.

Revisions have been extensive. The
chapter on “Uses” is entirely rewritten
with a more complete list of authori-
ties; also an article on ‘“Products of
Nature” has been added. The discussion
of “Double Patenting” is restated; and
that of “Disclaimer’ has been redrafted
in view of new decisions.

The second edition, like the first, has
been designed for researchers, chemists,
engineers, patent attorneys and inven-
tors, and presents the basic principles
of the substantive patent law complete
with a careful selection from the lead-
ing decisions in support of these prin-
ciples. Recent decisions are arranged in
groups to illustrate the various phases
of the subject of invention according to
the modern idea of the courts.

Here is an important volume of mod-
est size in terms the general reader
can understand.

—A ) me
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New Products

(Continued from page 25)

r.f. range and 30 to 20,000 cycles in
the a.f. range. A switch enables a noise
output to be obtained conforming to
“Noise of a General Character’” as speci-
fled by the American Standards Asso-
ciation. This range is particularly use-
ful for calibrating sound level meters.

Inquiries should be addressed to Her-
mon Hosmer Scott, Inc., 385 Putnam
Avenue, Cambridge 39, Mass.

TESTING INSTRUMENT

The Instron Engineering Corporation,
2 Hancock Street, Quincy 71, Mass., is
now producing the Instron Tensile
Tester, a precision instrument based on
electronic principles that make possible
the accurate load-elongation measure-
ments of plastic and textile materials,
wire, paper, rubber, adhesives and sim-
ilar specimens.

Full scale load range of this unit
extends from 2 grams up to 5000 pounds
in some models. A variety of unique
testing techniques is available for the
determination of special properties, as
well as for routine measurements, be-
cause of the flexibility of the controls.
Instantaneous starting, stopping, and
reversal of direction of travel of the

moving jaw are effected through fast-
acting computer-type magnetic clutches
operating on the reference unit.

Chart speeds range from 0.2” to 50”
per minute, which, in combination with
the available head speeds, provide mag-
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nification ratios up to one thousand to
one.

R. F. POWER SUPPLY

Embassy Engineering Co., New York,
has developed a high voltage r.f. power
supply for use in projection television,
cathode ray oscillography, electron pre-
cipitation, high speed flash photography,
insulation breakdown testing and gen-
eral experimental work.

According to the manufacturer, the
many features include: low and high
voltage units mounted on same chassis,
high voltage completely shielded in-
cluding external cables, tunable corona
free r.f. filament transformers, pilot
light indicator, and unconditionally
guaranteed.

The Embassy r.f. power supply comes
in two models. Model TV 201 is de-

«

signed for television use in conjunction
with the 5TP4 and other type projec-
tion tubes. Model ST 202 is the stand-
ard model for general research appli-
cation.

Additional information may be had
by writing Ewmbassy Engineering Co.,
224 East 204th St., New York 58, N. Y.

SOLENOID-OPERATED SWITCH

Soreng Manufacturing Corp., Chi-
cago, has announced a solenoid-operated
switeh designed to give synchronized
control of two separate circuits. This
unit consists of a normally open DPST
switch, with a powerful Soreng TT
type solenoid as the actuating mecha-
nism.

Ideal for use in a wide variety of
current control applications, this unit is
said to remain in perfect working con-
dition after 100,000 actuations carrying
a load of 25 amperes at 250 volts a.c.

Additional information may be ob-
tained by writing to P. H. Korrell,
Soreng Manufacturing Corp., 1901
Clybourn Avenue, Chicago 14, Illinois.

RECORDING ASSEMBLY

Offner Electronics, Inc., Chicago, 1ll.,
has announced that it is. manufactur-
ing a new direct ink-writing oscillo-
graph called the Dynograph. This re-
corder may be used for direct recordings
in a wide variety of applications when
used with Type 133 amplifier shown.
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Of the many features of this new
recorder, the sensitivity is approxi-
mately 150 microvolts per centimeter

and the response time of the pen is
less than 1/100 second. The Dynograph
paper drive is six speed and is operated
by a synchronous motor. Several Type
133 amplifiers may be used with a
single Dynograph assembly for any
number of recording channels desired.

DUAL BEAM OSCILLOSCOPE

The Beam Instruments Corp., New
York, has announced the availability
of two new oscilloscope models manu-
factured by Cossor in England.

Model 1035, illustrated, shows two
traces with independent vertical ampli-
fiers. Featured are precision direct
reading dial calibration of time inter-
vals and amplitude for all gain and
sweep switch positions, triggered sweep
and 10 me. bandwidth. Actinic blue,

visual green or long pe'rsistence screens
are available.
The other model 1049, not illustrated,
is similar but features d.c.amplification.
Complete details may be obtained
from Beam Instruments Corp., 55 West
42nd Street, New York 18, N. Y.

SMOKE INDICATOR ALARM

Ideally suited for hotels, factories,
hospitals, apartment buildings, ete.,
where breeching of the boiler does not
exceed 10 feet in width is the Economy
Smoke Alarm manufactured by De-Tec-
Tronic Labs., Inc., Chicago.
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This indicator alarm provides a low
cost photoelectric indicator of smoke
density passing through the flue of a
boiler and signals when density of the
smoke exceeds a predetermined value.

[ . e -

]

The operation and installation of this

smoke indicator alarm is said to be
simple.
For further information write De-

Tec-Tronic Laboratories, Inc., 1227 N.
Clark St., Chicago 10, IlL

OSCILLO-RECORD CAMERA

A new Oscillo-Record Camera in-
corporating a number of improvements
has been announced by Fairchild Cam-
era and Instrument Corporation, Ja-
maica, N. Y.

Among the improvements which have
been designed to provide better opera-
tion are: “Swing-away’” film rollers,
self-oiling bearings, extra support on
drive mechanism plate, additional foot
on camera cover casting, tell-tale indi-
cator, scparate transformer winding
and dynamic braking to bring film to

virtually instantaneous stop when elec-
tronic control unit is switched to “off”
position.

W. J. Schubert, Fairchild Camera
and Instrimnent Corporation, 88-06 Van
Wyck Boulevard, Jamaica 1, New York
will supply further information upon
request.

FLUTTER AND WOW METER

A Flutter, Wow and Drift Percent-
age Analyzer, Model 491, Type A, is
now in production at Amplifier Corp.
of America, New York, N. Y. This
sensitive measuring device was en-

. (Continued on page 28) .
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PR. ¥. STANLEY ATCHISON, who has been with the
National Bureau of Standards since 1942, has been ap-
pointed Chief of the Missile Intelligence Section. Dr. Atchi-
son has worked in nuclear physics, in the design of radio
proximity fuzes for bombs, rockets, and mortars, and in the
design of electronic systems for guided missile control at
NBS. He is a member of the American Physical Society
and Sigma Xi.

PAUL W. ERICKSON, formerly supervisor of production
engineering and then general foreman in charge of micro-
wave tubes of Sylvania Electric Products, Inc., has been
appointed manufacturing superintendent for the Electronics
Division at Boston. Mr. Erickson joined the staff of Sylvania
in 1933 as a product engineer on radio receiving tubes at
Emporium, Pa., and was later transferred to the company’s
radio tube plant at Salem, Mass.

ARTHUR B. GOETZE has been appointed works manager
of Western Electric Company’s Tonawanda Plant in Buffalo,
N. Y., the 42nd Street Shops in New York City and the
Allentown Plant in Allentown, Pa. Mr. Goetze, who has
served in various executive capacities during his many years
with the company, replaces William K. Wiggins who is re-
tiring. A World War I veteran of the U. S. Navy, Mr. Goetze
is a member of the Railway-Machinery Club of New York.

HARVEY W. LANCE has been appointed to the Missile
Intelligence Laboratory of the National Bureau of Stand-
ards where he will be concerned with electronic systems for
guided missiles. Mr. Lance was formerly on the teaching
staffs of George Washington University and Pennsylvania
State College. He is a member of the American Physical
Society, the American Association of Physics Teachers, and
the Institute of Radio Engineers.

FRANK R. NORTON, who has served as principal re-
search engineer at Bendix Aviation Corporation, Baltimore,
Md., has been appointed Chief Engineer of the Bendix
Radio-Television and Broadeast Division. Mr. Norton holds
original patents on television sweep circuits and has done
some development work in color television for Bendix Radio
Division. He is a senior member of the IRE, also the
Society of Motion Picture Engineers.

WILLIAM M. PIPER, formerly with the Office of Chief
Signal Officer, Department of the Army, will do research in
the Ordnance Mechanics Laboratory of the Electronies Divi-
sion at NBS. Mr. Piper has designed and built electronic test
equipment, including wide-range video amplifiers and high-
fidelity public address systems. A native of Coldspring,
Wisconsin, he is 2 member of Pi Mu Epsilon, and a past
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New Tubes
(Continued from page 21)

The 6BQ6GT with its 6.3-volt heater
is for use in transformer-operated sets.
The 25BQ6GT has a 25-volt heater and
is suitable for use in sets employing se-
ries heater connections. _

For further information write Com-
mercial Engineering Dept., Hytron Ra-
dio & Electronics Corp., Salem, Mass.,

SUBMINIATURE TUBES

A portable battery radio receiver com-
plement comprised of four types of sub-
miniature tubes is announced by the

Radio Division of Sylvania Electric
Products, Inc., 500 Fifth Ave., New
York 18, N. Y.

This subminature tube group includes
a 1ADS5 sharp cut-off-r.f. pentode; 1E8
pentagrid converter; 1T6 diode pentode;
and IAC5 output pentode. All four
tubes are designed for plate voltages
ranging from 30 volts to 67.5 volts and
plate currents ranging from 0.30 ma.
to 2.0 ma.

INDUSTRIAL RECTIFIER TUBE

National Electronics, Inc., Geneva,
Ill.,, has announced an inert gas-filled
2.5 ampere rectifier tube designed for
industrial electronic applications where
operation under
widely varying
temperatures is
required.

This tube, NL-
614, has a fila-
ment voltage of
2.5; filament am-
peres, 8%; d.c.
amperes output,
2.5; peak current
output, 15 am-
peres. The tube
is offered under
a long life war-
ranty policy guar-
anteeing the use
of a minimum of
one year’s opera-
tion regardless of hours.

BALLAST TUBE

A ballast tube for aircraft radio de-
signed to withstand the vibrations en-
countered in aircraft, as well as other
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types of mobile radio receivers and
transmitters, has been announced by
Amperite Co. Inc., New York.

This tube will withstand 40 g. and
can be supplied to dissipate up to 25
watts and in current values from 60 ma.
to 3 amps. Diameter of the tube is 1147,
weighs 2 oz. and has standard radio
octal base.

Amperite Company, Inc., 561 Broad-
way, New York 12, N. Y. will supply
further information upon request.

—ea @
New Products
(Continued from page 27)

gineered to comply with the tentative
standards set by the Society of Motion
Picture Engineers.

This analyzer was designed to fill
the need for a simple, rapid, foolproof
and accurate method of visual indica-
tion of wow, flutter and drift content
of all types of 33%4, 45 and 78 r.p.m.
discs; 16 and 35 mm. sound film mech-
anisms, acetate film recorders, magnetic
wire and tape recorders and playback
equipment.

&

For complete descriptive literature
and technical specifications, write to Test
Equipment Division, Amplifier Corp. of
America, 398-2 Broadway, New York
13, N. Y.

DUPLICATING MACHINE

A large volume Whiteprinter for re-
producing anything drawn, typed, writ-
ten, or printed upon translucent me-
diums at speeds up to 105 square feet
per minute has been developed by the
Charles Bruning Company, Chicago, Il

Called the Volumatic Model 93, it
produces direct positive prints directly
from the original drawing or document
without intermediate steps. Prints from
post card size up to those 42” wide and
any length can also be made on the
same machine.

Many useful features of the Bruning
Volumatic Model 93 include a built-in
constant voltage transformer as stand-
ard equipment which saves time, pre-
vents print spoilage and assures uni-
form prints at all times. The Volumatic
needs no special training to operate and
is easily installed as it is self-contained
and can be moved on its casters wher-
ever needed.
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Full information about the Volumatic
Model 93 is given in Bulletin No. A-1053

which can be obtained from the Charles
Bruning Company, 4754 W. Montrose
Ave., Chicago 41, Illinois.

MELTING FURNACE

A complete metal melting furnace
for babbitt, solder, lead or wax and in-
sulating compounds, the Metal Re-
Melter, has been introduced by The
Nolan Corporation, 1333 East Dominick
Street, Rome, N. Y.

The Nolan Metal Furnace is square
in design and requires less floor space
than the conventional round furnace.
Two standard models are offered, the
Nolan “2000” which has a one-ton ca-
pacity metal pot and the Nolan ‘650"
which has a 650 1b. capacity. Both ma-
chines are complete, compact units
equipped with hinged cover, ventilating
pipe connection and may be equipped
for heating by electricity, oil or any
type of gas. These furnaces can be fur-
nished with larger capacity pots in sizes
up to five tons.

Bulletin describing the Nolan furnace
may be obtained by writing to Nolan
Corporation, 1333 East Dominick St.,
Rome, N. Y.

TIMING MOTOR

A new primary time-power source for
direct current applications combining
the accuracy of a clock with the power
of a motor has been developed by The
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A. W, Haydon Company of Waterbury,
Connecticut.

Series 5500 and 5700 d.c. motors with
a specially designed marine-type clock
escapement governor are now being
produced by the company. This escape-

4%rq ~

#

ment has the great advantage of mini-
mum size and weight and is said to be
unaffected by wide variations in volt-
age, load and temperature.

RECORDING CAMERA

A photographic tool designed for
photo recording has been developed by
the makers of the Beattie Portronic
camera, Photographic Products, Inc.,
Hollywood, California.

Varitron Model C camera has all of
the features of the Portronic except the

parallax-corrected, full-sized viewfinder.
It is composed of three interchangeable
parts and may be used in a variety of
applications; such as, photo recording
of meters, oscilloscopes, etec.

More complete information on the
Varitron and prices are available by
writing Photographic Products, Inc.,
955 N. Mansfield Avenue, Hollywood
38, California.

TWIN POWER SUPPLY

Model 610-F is the new clectronically
regulated twin power supply manu-
factured by Furst Electronics, Chicago.
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Two independent and independently ad-
justable outputs, 0 to at least 325 volts,
which may be used separately or com-
bined, furnish the following ranges:
0-120 ma. as a single output and 0-60
ma. in each of two independent outputs.
Furst Electronics, 12 S. Jefferson
St., Chicago 6, Illinois will furnish
further information upon request.

H. F. WELDER

A new h.f. welder for inert gas arc
welding, the first of such types to receive
FCC approval, is being manufactured
by the National Cylinder Gas Company,
Chiecago, Ill.

The Sureweld Gasarc welder, using
a new tube-type oscillator and modified
torch, prevents interference with com-
munications by staying on its assigned
frequency.

The Sureweld Gasarc welder is pro-
duced in six models, ranging from 150
to 750 amperes in capacity.

Audio Quality
(Continued from page 6)

tem (particularly in the loudspeaker),
where a nunmber of resonances and
peaks in response may be present
throughout the audio-frequency range.
For good reproduction the system must
have good transient as well as steady-
state characteristics, and should have
no undamped vibrations which will ap-
pear with a dynamic signal and pro-
duce undesired reverberations that dis-
tort the effect of the sound.

When sound is reproduced from disc,
film or magnetic recordings the fre-
quency of the output sound is deter-
mined by the relative speeds of the
recording and reproducing drive motors.
These will in general not be the same,
due mainly to the difficulty of main-
taining an exact slow-speed rotation
reduced from the much faster motor
speed. The reproducer, in particular,
will generally not be running at the
true speed. If there is a constant dif-
ference in speed between the two, it
will however be relatively small and
result only in a change in the over-all
pitch of the music without destroying
the relative musical values. This effect
is not too objectionable, especially since
different orchestras are often known
intentionally to play in slightly differ-
ent pitches according to the personal
feelings of the conductors.

The driving motors have another
drawback, however, in that they do not
always run at constant speed. This
results in flutter or wow in the repro-
duced sound and is quite annoying and
serious. Its effects are apparent in the
reproduction of sustained steady tones,
where variations in pitch can most
ENGINEERING DEPT.
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easily be detected. Such speed varia-
tions can also be heard in the reproduc-
tion of percussive tones in dise record-
ings, where the sharp transients impose
very heavy loads upon the driving motor
and may cause it to change speed due
to this variation in load. Under some
conditions the ear can detect the pres-
ence of as little as 0.001% flutter. The
best systems which are being used in
broadcast and recording studios at the
present time maintain constant speed
to about 0.1¢% or better. About 1<
flutter or wow is acceptable for a home
reproducing system.

Analysis of the results of listener-
preference tests shows that distortion
in reproduction is at least as important
a factor as the frequency response.
Generally the listener prefers a narrow-
band system with less distortion over a
wider frequency range with greater
noise and distortion. The loss in quality
due to restricted range is less offensive
to the ear than the presence of certain
forms of distortion. Thus any accurate
measurement of quality in an audio
system should measure all the various
types of distortion in order to be com-
plete. A complete set of measurements
of any type of audio system would in-
clude measurement of all the following
factors:

(a) Frequency response

(b) Noise level

(¢) Maximum power output

(d) Harmonic distortion at differ-
ent power levels

(e) Intermodulation distortion at

different power levels

(f) Transient response

(g) Phase response

(h) Wow and flutter (in dise, film
or magnetic reproduction)

At the present time, methods and equip-
ment exist for measurement of all of
these quantities in all types of sound
reproduction systems.

Measurement of Specifie Factors
Affecting Reproduetion Quality

Refer again to the basic setup shown
in Fig. 1. In all cases the measurement
consists essentially of applying an ac-
curately known signal to the input, and
measuring the resulting output signal
for the desired characteristics. The spe-
cific form which the input and output
signals will take, and the specific ter-
minal impedances and measuring equip-
ment which must be used, will depend
upon the nature of the particular sys-
tem under test. The various types of
input and output signals, terminal im-
pedances, and measuring and signal
generating equipment which must be
used for all the different types of audio
units are listed in Table L.

For each unit the type of input and
output signal and the specific measure-
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ments which are performed upon these
signals will, of course, depend upon the
distortion factor which is under consid-
eration. The different test signals used
for performing the different response
and distortion measurements are shown
in Table II. The information in this
table represents a summary of all the
measurements of quality of audio re-
production and the various factors by
which it is determined. The specific
methods and experimental test setups
and equipment used in performing these
measurements will be discussed in fur-
ther detail in the following paragraphs.

Certain of the basic tests have been
in general use for many years—namely,
frequency response, power output, and
noise level—and are so well known to
engineers and technicians that they do
not require any greatly detailed dis-
cussion. However, other measurements
which have long been standard pro-
cedure among audio engineers (for
example, measurement of harmonic dis-
tortion) are not very well known to
engineers who are not audio specialists.
The remaining measurements which
have been described (particularly those
whose importance has only recently be-
come clearly understood) are certainly
not very well known to the average
electronic engineer, since they are in
many cases not sufficiently understood
even by many audio specialists. In fact,
techniques and equipment for measur-
ing some of these factors are at the
present time still in the development

stage. However, wider knowledge and
recognition of the methods of measuring
and evaluating the various distortion
factors will be of considerable impor-
tance in helping to improve the general
over-all level of quality in all types of
audio reproducing systems.

(a) Frequency response, power out-
put, noise level. Frequency response is
measured by applying an input signal
of known amplitude and measuring the
output amplitude at different frequen-
cies in order to determine the output-
input ratio throughout the frequency
range that is of interest. Maximum
power output is measured by inecreas-
ing the input (at full gain), and observ-
ing the output signal (either aurally,
or by means of an oscilloscope or a
meter) to determine the output power
level at which the system overloads or
becomes excessively distorted. The noise
level is measured by measuring the out-
put signal with zero input signal. Meas-
urements of these three types are com-
mon in other branches of electronics
besides audio reproduction, and are well
known to all electronic engineers and
technicians.

(b) Harmonic distortion. Harmonie

distortion has long been known to be a -

measure of amplitude non-linearity. The
general method of measuring the total
harmonie distortion introduced by the
reproducing system is shown in Fig. 3.
It consists essentially of applying to
the input a steady single-frequency
pure sine wave (known to be relatively

Table II—Test signals used for performing the various response
and distortion tests. and acceptable limits for these distortions.

Response or l

Acceptable limits

Tone burst

Tone burst

?ﬁztogféggukgé Input signal | OQutput signal Good Rt
reproduction reproduction
Frequency Steady sine Steady sine
response SR e 20-14,000 c.p.s | 40-10,000 c.p.s.
Powerontput Steady sine Steady sine Depends upon size of
wave wave listening room.
-60 db. -50 db.
Noise level Zero Random noise (below full (below fu'
output) output)
Harmonice Steady sine | Fundamental tht%l ?I‘-i%{
distortion wave plus harmonics s e
harmonics harmonics
Sum of high-
Intermodula frequency and| Amplitude-
; - < llow - frequency modulated sine 5% 10%
tion distortion steady sine ——
waves
. | Step voltage | Step voltage
Transient
response or or No set standards

Phase response

Steady sine

Steady sine

No set standards

wave wave
. Frequency-
/ ;
“F({vs;taénd Ste:;igvesme modulated sine 0.1% 1.0%
L3420 wave
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free of distortion), and measuring the
harmonic content of the output signal.

Total harmonic content is measured
by filtering out the fundamental com-
ponent and measuring the remaining
signal as a percentage of the total. The
fundamental may be filtered out either
by a high-pass filter (which greatly
attenuates the fundamental but passes
all its harmonics), or by a single-fre-
quency rejection filter (such as the RC
parallel-T type) tuned to it. The high.
pass filter has the advantage of elimi-
nating the effects of a.c. hum and other
low-frequency noise, but the rejection
filter is generally easier and more con-
venient to use.

The magnitude of the individual har-
monic components may be measured
with the wave analyzer, as indicated in
Fig. 2. The wave analyzer contains an
accurately calibrated variable tuned cir-
cuit so that it measures only one har-
monic component at a time. Such a
measurement is capable of giving in-
formation concerning the order as well
as the amount of harmonies, and there-
fore can also be used for estimating the
amount of intermodulation distortion
which may be expected from the system.

When either of these two methods is
used, the general procedure is first to
measure the total signal (including the
fundamental) with the vacuum-tube
voltmeter, then switch the signal
through the filter and measure the am-
plitude passed by the filter. This, then,
gives the harmonic amplitude as a per-
centage of the fundamental.

(¢) Intermodulation distortion. The
measurement of intermodulation distor-
tion is a relatively new technique in
audio measurements. Intermodulation
is caused by the same amplitude non-
linearity which causes harmonic distor-
tion, but neither one can be readily
calculated from the other.

The intermodulation characteristics
of a system are measured by applying
two known frequencies simultaneously
to the input, and determining the degree
of interaction and distortion of these
two frequencies by measuring the mag-
nitude of the new frequencies generated
in the system. The block diagram of a
basic setup for performing this type of
measurement is shown in Fig. 4. Two
units are required: a signal generator
which supplies the composite input sig-
nal, and the analyzer which determines
the amount of cross modulation gener-
ated in the reproducing system.

For the purposes of determining
intermodulation, the composite signal
effectively simulates those characteris-
ties of a normal audio signal that are
important in generatinig the intermodu-
lation products which unpleasantly
affect quality of the reproduction. It
consists of a low-frequency component
between 40 and 150 cycles per second,
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and a high-frequency component which
may be either about 2000 cycles or be-
tween 7000 and 12,000 eycles per second.
The amplitude of the low-frequency is
about four times as great as (i.e., 12 db.
higher than) the high-frequency com-
ponent. These two signals are generated
separately, and combined in a mixing
and attenuator circuit in such a manner
that there is no appreciable interaction
or intermodulation between them. By
means of the attenuator, the composite
signal can be applied at any desired
level to the system under test. This
choice of low and high frequencies, and
of their relative amplitude of four-to-
one, gives a fairly accurate representa-
tion of the sounds which are most im-
portantly affected by intermodulation
distortion.

The extent to which the reproduction
system reproduces between the two com-
ponents is a measure of the amount of
intermodulation that will be introduced
into the more complex sounds of speech
and music. The amount of intermodula-
tion which the system introduces into
the composite signal is measured by the
analyzer unit. This distortion consists
of amplitude modulation of the high-
frequency component at the low-fre-
quency rate (or at some multiple of it).
It is not necessarily sinusoidal, but has
a wave shape which depends upon the
transfer characteristic of the system
under test. The fundamental basis of
intermodulation  distortion measure-
ments is to measure the amount of this
amplitude modulation as a function of
the amplitudes of the two input fre-
quencies. The percentage of intermod-
ulation is generally defined as:

% Intermodulation — ¢% Amplitude
modulation of the high-frequency signal
for the composite signal as deseribed
above.

The measurement is accomplished by
passing the reproduced signal through
suitable filters to separate the desired
frequency components, and measuring
their relative levels. The low-frequency
component is removed first by a band-
pass or a high-pass filter which passes
only the high-frequeney signal and
whatever modulation products may be
present. The high-frequency signal is
then demodulated and passed through a
low-pass filter to determine the amount
of low-frequency modulation present in
the reproduced high-frequency compo-
nent. The relative amplitudes are meas-

PHOTO CREDITS
Pages

3,50, Western Electrie Co.
10, 31....Sylvania Elec. Prod., Inec.
11, 20...Nat. Burcau of Standards
16, 17.Polytechnic Inst. of Brooklyn

JULY, 1949

ured by vacuum-tube voltmeters as
shown in the block diagram.

In certain audio applications (and
particularly in the design of new equip-
ment), it is often desirable also to have
a distortion phase detector for measur-
ing the relative phase of the intermodu-
lation. This would indicate whether the
intermodulation occurs on the positive
or negative swing of the low-frequency
signal, or whether it is symmetrical.
However, this measurement need not be
performed when the primary purpose
of the test is to determine the quality
of the reproduection.

A number of ecommercial units are
available at the present time which in-
corporate these various features for
intermodulation measurements. Photo-
graphs of one of these units, which
contains a phase detector as well as the
signal generator and analyzer units, are
shown on pages 3 and 5.

(To be continued)

Decade Counter
(Continued from page 10)

tional current flows through common
plate resistor Rs causing anode voltage
drop but the capacitor tends to hold the
cathode at the +37 volt value. This
makes tube B extinguish itself since its
anode voltage drops below the critical
value long enough to stop conduction
and permit its grid to regain control.

The count has now advanced from
tube to tube so that number 9 is con-
ducting and sets up the bias or primes
both the number O tube and the trans-
fer tube as shown in Fig. 3. When the
next or 10th pulse comes along, num-
ber O and transfer tube will conduct
simultaneously but the transfer tube
will conduct for only a few microsec-
onds before extinguishing because Rs +
R, value is high. In this 1m:anner a pulse
is sent through the output to the next
decade unit.

To start the counter or set it to zero
the equipment is turned on and B plus
voltage is applied, but before any pulses
are applied the voltage is removed mo-
mentarily from the line marked 2. This
fires number O tube after reducing its
bias to zero.

Pulse values range between 15 and 25
volts and pulse-time can be relatively
slow compared with those of many other
modern counters. The counter will op-
erate on a pulse with a rate of change
as low as 3 volts per microseecond or
about equal to the rate of rise of a 60
eycle, 5600 volt sine wave as it crosses
the 0 axis. It will count pulses at a
random rate or in a continuous train
at rates from 0 to 5000 per second and
will hold the count indefinitely or until
power is turned off.

Fig. 4 shows the mechanical design
of the counter permitting placement of
all components in a can only 2” in diam-
eter and 2%” in height. Each tube and

ENGINEERING DEPT.
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Fig. 3. Circuit of the final
stages of the counter.

its group of components is mounted on
a ceramic card to perimit printed wir-
ing. The “printed” capacitors are made
from a piece of ceramic dielectric hav-
ing both sides silvered. The Globar 14
watt resistors are compact, stable and
provide tolerance values of 10%.

One of the problems of compact de-
sign concerned the application of ca-
pacitors using Hi-K, high dielelectric
material, in which dielectric constant
varies widely with temperature. Some
idea of the problem may be gained by
our research which showed one mate-
rial provided a nearly constant dielec-
tric value up to 60° C. but dropped off
sharply to one third of the value at
100° C. Using another material con-
stant capacity was maintained up to
80° C., increased 20% at 100° C. and
over 400% at 120° C.

Fig. 1 shows the complete subminia-
ture decade counter unit including per-
forated can to facilitate air cooling for
about 10 watts of heater power.

—~~ @
Fig. 4. Mechanical design of
the individual counter stages.
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A MUST Book for

Everyone Interested in

“RADIO

SAMUEL FREEDMAN
Commander S(E)T, USNR

506 Pages of Facts!

MECHANICS—EQUIPMENT—APPLICATIONS

with studies of actual installations

No radio man’s technical library can be without this
complete text on two-way radio. TWO-WAY RADIO
covers the mechanics and applications of two-way radio
for all forms of ﬁxed,'mobile and portable communica-
tion. It is written in non-mathematical form and in
language easily understandable by users or intended users
of this type of equipment. An excellent guide for service-
men and radio amateurs, as well as engineers, executives,
and planners who are interested in a detailed analysis
of the applications and equipment in this field.

Answers all questions

TWO-WAY RADIO gives concrete answers to your practical
questions: How is it used? What are the potentialities of two-way
communication? Is it efficient? Is it economical? What types are
best suited for specific uses> What are the technical requirements?
What are the licensing regulations? Here, in accurate, complete,
and useable form is the data you need for these and a host of
other pertinent questions—the basic technical information which
will enable you to keep pace with the fast-coming developments
in two-way radio communication.

Graphically illustrated

Included in TWO-WAY RADIO are 87 informative illustrations—
charts, diagrams, and photographs of equipment and installa-
tions, carefully chosen by the author to illustrate his twenty
chapters of text material.

The opening chapters are devoted to planning of two-way radio
and details of equipment, power supply, mobile and fixed stations,
and proper antenna systems. Then follows a detailed analysis of
AM and FM equipment, radio and guided carrier systems, and a
full discussion of microwaves. Latter chapters describe two-way
radio communication as used by railroads and police, fire, highway
and forestry services; also marine and aeronautical applications,
and personal use by radio amateurs and private citizens There is
ample information on maintenance, repair, and trouble shooting, a
full chapter on licenses and regulations, and a description of
typical installations by states, communities and border patrol.

Price $5.00. Use convenient coupon
with full return privileges

LIFF-DAVIS PUBLISHING COMPANY

185 North Wabash Avenue, Chicago 1, lll.

32 ENG]

How two-way radio functions
and basic equipment used

How to plan for two-way
radio installation

Components and operation
of mobile and fixed stations

Constructional and equip-
ment details of Frequency
Modvulation and Amplitude

Modulation installations

This Book Tells You—

Fully Hlustrated!

Advantages of microwaves

How two-way radio is used
in transportation and public

services.

How it may be used in pri«
vate life by amateurs, doc-
farmers,

tors, vacationists,

etc,

How to maintain and repair
two-way radio equipment.

Photographs!

Chkarts, Diagrams!

"-----------------------q

MAIL THIS COUPON TODAY

ZIFF-DAVIS PUBLISHING COMPANY
185 North Wabash Ave., Chicago 1, lllinois

I am enclosing $5.00 (check or money order) for which
please send me one copy of TWO-WAY RADIO. I under-
stand that I may return book within five days for full

refund if I am not entirely pleased.

h----------------------“

NEERING

DEPT.
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Latest flyback high voltage supply gives clear, bright
pictures even in fringe areas ® Automatic frequency
control locks picture in place & Two flanking speakers do
justice to FM sound @& Front-of-panel focus control & Coil
switching assures equivalent of separate, high-Q tuned
circuits for each channel & Automatic gain control # 3-stage
37 mc IF minimizes picture interference caused by other
radio services @ Double-tuned RF bandpass circuits improve
selectivity and image ratio. @ Automatic Station Selector

and fine tuning control.

Features a big 10-inch picture
tube — most popular size of all —
in a genuine mahogany cabinet
handsomely styled in the spirit
of tomorrow . .. yet only

$26950

SLIGHTLY HIGHER WEST OF THE ROCKIES

EST. o’ 1014

NATIONAL COMPANY, Inc.
MALDEN, MASSAC‘”HUSETTS.
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are now in volume production !
for leading TV-receiver
manvfacturers throughout the
US.A. and Canada. |

PYRAMID
CAPACITORS

2%

PYRAMID ELECTRIC COMPANY
155 Oxford Stieet 1
Paterson, N. J., U.S.A

TELEGRAMS: WUX Paterson, N. J.
' CABLE ADDRESS: Pyramidusa
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HUGH WAINWRIGHT, formerly mech-
anical engineering specialist working
with the production
of electronic, radar,
and radiation sur-
vey instruments,
has been appointed
the sales engineer
for the Electronics
Division of Sylvania
Electric Products,
Inc.

Before joining the Sylvania engi-
neering staff early in 1946, Mr. Wain-
wright served with the Navy, and
prior to that time, he was associated
with E. B. Badger, where he special-
ized in designing equipment for the
petroleum, synthetic rubber, and
chemical industries.

Mr. Wainwright is a native of Bos-
ton and attended the Massachusetts
Institute of Technology. He is a mem-

ber of the American Society of Metals.
* * *

H. A. BREWER, as new northwestern
district manager for the Westinghouse
Home Radio Division, will make his
headquarters in Chicago. . Ap-
pointment of ANGELO DIDONATO as
factory superintendent and assistant
to the works manager of the Andrea
Radio Corp. has recently been an-
nounced. . . . REX D'AGOSTINO, for-
merly of the Lafayette Radio Store in
Newark, New Jersey, is the new na-
tional merchandise manager for the
company, and in his new post will
serve all seven stores located in New
York City, the Bronx, Newark, Boston,
Chicago, and Atlanta. . . . DONALD
B. SMITH will direct the Lewyt Cor-
poration advertising, sales promotion,
and public relations in his new post of
sales promotion manager. . . . New
chief purchasing agent of Littelfuse,
Inc., is DAYE SCHAIBLE, whose duties
will include the procurement of every-
thing used in the plant from packag-
ing to glass, brass, and zinc elements.
. Transvision, Inc., New Rochelle,
N. Y., has announced the appointment
of J. J. SAUNDERS as director of pur-
chasing for the firm.
% * *
EDWARD F. KONCEL., a graduate stu-
dent at Illinois Institute of Tech-
nology, was awarded the Charles Le-
Geyt Fortescue fellowship in electri-
cal engineering by the American In-
stitute of Electrical Engineers. The
$1500 award covers two semesters of
study in power system engineering.
Koncel, who was prominent in ex-
tracurricular activities while an un-
dergraduate, received his bachelor’s
degree at the Institute’s February
commencement.
The fellowship, which is awarded by
the AIEE to the candidate selected

www americanradiohistorv com

from groups of applicants in engineer-
ing colleges throughout the nation,
was established to honor the memory
of Dr. Fortescue, inventor and engi-
neering pioneer, who died in 1936.

* ® *

FREED TRANSFORMER CO., INC. has
announced that its new address is
1718-36 Weirfield St., Ridgewood,
Brooklyn 27, N. Y. ... The firm of
COZZENS & FARMER, Raytheon broad-
cast equipment representative for the
Mid-West, is now located at 720 Main
St., Evanston, I11. . . . The entire Chi-
cago service department of the AD-
MIRAL CORPORATION has been moved
to 201 East North Water St., Chicago
11, I11. . . . ALMO RADIO COMPANY
of Philadelphia has opened a new
branch store at 6205 Market St,
which will provide key service to cus-
tomers located in West Philadelphia
and the Main Line suburbs. . . . CON-
RAC, INC., manufacturer and distribu-
tor of electronic equipment, has pur-
chased the Peyton Television Com-
pany, Glendora, California. It is
planned to retain and expand Peyton
personnel and plant facilities. . . .
A new RAYTHEON MANUFACTURING
€O0. radio tube warehouse has been
established at 1133 Ponce de Leon
Ave.,, N.E,, Atlanta, Ga., for the pur-
pose of assuring prompt service to
customers in the southeastern area.
* * *

LEONARD G. RICH is the newly ap-
pointed assistant chief engineer for
the McMurdo Silver
Co., Inc., and will
assist Douglas H.
Carpenter, chief en-
gineer, in the design
of the company'’s
new test equip-
ment.

Mr. Rich was for-
merly associated
with Crystal Research Laboratories,
where he completed various govern-
mental projects. He is a graduate of
St. Lawrence University, having re-
ceived a B.S. degree in physics. In
addition, he completed graduate work
in advanced electronic physics and
electronic engineering at Cornell Uni-
versity.

* * *
R. M. KARET & ASSOCIATES has been
appointed to represent the Universal
Toy & Novelty Co. line of table-top
television tables in all of the 48 states,
excluding California, Nevada, and
Arizona, as well as national represen-
tatives for the Signet Development
Co. Flame-Pruf loudspeakers. . . .
MILTON BENJAMIN and HENRY GOLD-
SMITH are new factory sales repre-
sentatives for the Garod Electronics
Corporation line of ‘““Tele-Zoom” TV

RADIO & TELEVISION NEWS
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NG CHAKGE!. . . with initial 50 order of
OLIN Radio Batteries

T
o

SUGGESTED $50-38 ORDER
12 #1710 “"B'' Batteries
6 #6210 "B" Batteries
6 #4918 "A" Batteries
2 #0614 “A-B" Packs
2 #0615 “A-B" Packs

LRI SR LI L1525

L COMBINA

SRS

Will hold at least 200
lbs. of radio batteries

Needs only 14x20 inches
floor space...40" high

Full-color, attractive
design

o
sagg;’fmm

. Tﬂ“[ ® Lower shelf can display
IR EU H BAL'h o t::"”““mg In portable radio as
g wﬁx vf’”"'“ i “"TODAY'S SPECIAL"

This combination full-color display available for

immediate shipment: (Shown here in two colors only).

- 'l < o —
1 3

SET FOR SUMMER SELLING — order Lutupni’.‘lt. line Olin radio batteries
and combination display from your Wholesaler’'s Salesman TODAY.
July, 1949 21

www americanradiohistorv com


www.americanradiohistory.com

Easy on the Ears...

TELEX MONOSET*— Under Chin Headset

Stethoscope design of the Telex Monoset eliminates
tiresome pressure—instrument swings lightly under
the chin. Wear it for hours without fatigue!

Telex Monoset sends signal directly into both ears,
blocking out background noise. Built of durable
Tenite, the Monoset is excellent for communications,
office dictation equipment, aircraft radio, wired sound
installations, dental offices and beauty shops. Choice
of five-foot cords: standard, or with built-in volume
control.

TELEX TWINSET*—Nothing Need Touch Ears!

Here’s the lightest twin-receiver headset made— Telex
Twinset weighs only 1.6 oz! In-phase receivers assure
excellent sensitivity and full-range high fidelity, non-
resonating sound reproduction . . . eliminate listening
fatigue. Adjustable, self-locking sound arm may fit
into the ear, or may be moved a fraction of an inch
away, so that nothing touches the ear.

Telex Twinset adjusts simply to any shape head,
without pinching or pressure. So flexible it may be
coiled up and slipped into the pocket! Perfect for any
headset need—amateur, experimental, commercial.

Special cord with built-in volume control available.

TELEX Earset*—Slips onto the Ear

Unlimited earphone applications are possible with the
new Telex Earset. Weighing only 14 oz., this entirely
new conception in earphone design finds a ready
welcome among stenographers, technicians—all who
use single-phone headsets.

Earset’s flat plastic frame slips onto the ear, holds
the sensitive receiver securely in place. User’s other
car is always free for phone calls or conversation.
Telex Farset won’t fall or slide off—fits either right
or left ear, may be worn by anyone without special

adaptation.

]

:;;l

i
TELEX PILLOW SPEAKER— {
For private radio listening

b, Solves the problem of radio listening without dis-
i turbing others—in hospitals, hotels, trains, buses,
~institutions. Telex Pillow Speaker tucks away

" beneath pillow, headrest or cushion—makes

possible perfect individual reception!

Palm-sized, weighs only 1.1 ounces, yet virtually
unbreakable. Easily sterilized in alcohol. Entire
assembly completely shock-proof. Detachable

ible .
flexib cord *Trademark

For further information write

TELEX

STANDARD OF THE WORLD FOR QUALITY HEADSETS

DEPT. H-14-7 » TELEX PARK
MINNEAPOLIS 1, MINNESOTA

In Canada, Atlas Radio Corp., Toronto
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receivers and allied radio products,
for the New England and Mid-West
areas respectively. . . . JOHNNY PAR-
SONS has been named sales promo-
tion manager of the Hoffman Radio
Corporation in Los Angeles, while
Don Larson will continue to serve as
advertising manager. . . . HARRY ES-
TERSOHN will be the sales manager
of the Jerrold Electronics Corpora-
tion, manufacturer of television acces-
sories, with offices at 121 N. Broad St.,
Philadelphia, Pa. ... JACK STEIN-
MAN, GABE ASHLEY, and FRED SAT-
LOFF, are three new additions to the
sales force of Motorola, Inc., in New
York. ... SAM BIALEK and LEON ADEL-
MAN will cover the greater metropoli-
tan New York area for the Permofiux
Corporation, manufacturer of a com-
plete line of speakers. FRANK W,
GUTHRIE has been assigned the posi-
tion of sales manager of The Rauland
Corporation, manufacturer of “Visi-
tron” aluminized television picture
tubes. . . . JOHN P, VAIL will act as
distributor sales representative for the
radio division of Sylvania Electric
Products, Inc., in the districts of Penn-
sylvania, Ohio, Michigan, West Vir-
ginia, and Maryland.
* * *

ROGER M. WISE, electron tube expert
active in tube research and develop-
ment for Philco Corporation, has been
awarded the Certificate of Merit by
the President of the United States, in
recognition of his outstanding war
work.

The citation refers to Mr. Wise's ac-
complishments in connection with the
engineering and production aspects of
subminiature tubes for proximity
fuses. Philco was a leading manufac-
turer of these VT proximity fuses,
which were credited with saving Lon-
don from the V-1 rockets or buzz-
bombers.

Mr. Wise and his staff of tube engi-
neers recently joined the Philco or-
ganization to aid in the company's
extensive program of research in tele-
vision, radio, and industrial electron-

. 1cs,

* * Ed

ELLERY W. STONE was elected presi-
dent at a meeting of directors of the
Capehart-Farnsworth Corporation,
newly-formed and wholly-owned sub-
sidiary of the International Telephone
and Telegraph Corporation.

Admiral Stone, vice-president of I
T&T is also president of Federal Tele-
phone and Radio Corporation and
International Standard Electric Cor-
poration. He has served since 1931 in
various executive capacities with the
ITLT system. A native of Oakland,
California, he specialized in radio en-
gineering at the University of Cali-
fornia.

The election of David R. Hull as -
executive vice-president was also an-
nounced, and Edwin A. Nicholas will
act as assistant to the president.

Also elected were Philo T. Farns-
worth, vice-president; Henry C. Roe-
mer, vice-president; William Clausen,

(Continued on page 113)
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Which Job for YOU nex year?

@ A

‘3- b |l =2
NS Jo—d] "

Y

WO VISIO

Get on the TV Band-Wagon Now!

Don‘t let the lack of vision keep you behind
the progress parade. Be alert to the oppor-
tunities — the good paying jobs—the secure
future that Television offers!

Prepare NOW for the interesting and profitable
jobs awaiting trained television engineers and
technicians. CREI offers you a proved program
of on-the-job training that can provide you with
the technical ability to step ahead of competition
and get a good-paying Television position.

Sooner or later you must face Television—as a
problem, or as an opportunity! You can make
your own opportunity by preparing yourself now.
CREI can show you the way with convenient spare-
time study that gives you the up-to-the-minute
technical ability you must have for Television!

CREI courses are designed to give you a thor-
ough grounding in basic principles and take you

VETERANS: CREI TRAINING AVAILABLE UNDER
G.l. BILL. FOR MOST VETERANS JULY 25, 1951,
IS THE DEADLINE — ACT NOW!

If you have had professional or amateur radio ex-
perience and want to make more money, let us
prove to you we have the training you need to
qualify for a better radio job. To help us answer
intelligently your inquiry—please state briefly your
baclkground of experience, education and present
position.

Capitol Radio
Engineering Institute

An Accredited Technical Institute Founded in 1927

Dept. 117A, 16th and Park Road, N. W., Washington 10, D. C.
Branch Offices: New York (7) 170 Broadway * San Francisco (2) 760 Market $t.

July, 1949
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TELEVISION

step-by-step through the more advanced subjects
of TV and its related fields. Because all new
electronic developments are based on past tech-
niques, your own radio experience becomes doubly
important when coupled with modern CREI train-
ing. You will find the CREI study program basic
and helpful right from the very start. You will
learn about and understand such subjects as:
Optics, Pulse Techniques, Deflection Circuits, RF,
IF, AF and Video Amplifiers; FM; Receiving
Antennas; Power Supplies; Cathode Ray; Icono-
scope; Image Orthicon and Projection Tubes;
UHF Techniques, Television Test Equipment, ete.

Get in and get ahead in Television. One industry
leader predicts 12 Million TV sets by 19563. This
means hundreds of stations, millions of listeners
and countless opportunities for the right men to
fill the good positions in every phase of the in-
dustry. The facts are available to you now. Mail
the coupon for complete details. The cost is
popular. The terms are easy. The information
is free. Write today.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Road, N. W., Dept.117A. Washington 10, D. C.
Gentlemen: Please send your free booklet, “Your Future in the
New World of Electronics,” together with full details of your
home-study training. I am attaching a brief resume of my
- experience, education and present position.
Check field of greatest interest:

[J PRACTICAL TELEVISION ENGINEERING
[ PRACTICAL RADIO ENGINEERING [J TELEVISION, FM & ADVANCED AM

[J AERONAUTICAL RADIO ENGINEER- SERVICING

ING [T ADVANGED ELECTRONICS COMMU-
[1BROADCAST RADIO ENGINEERING NICATIONS

(AM, FM, TV) [ RADIO-ELECTRONICS IN INDUSTRY
NAME
STREET
CITY ZONE.___. STATE . ...

[J 1 AM ENTITLED TO TRAINING UNDER G. I. BILL.
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5, With CRL’s improved Adashaft Radiohms you
Con%gﬂols: can carry a smaIPl) stock of controls, yet be ready
to handle almost any kind of control replacement problem. No
wiggle, no wobble, no slip. Just insert shaft pilot in control stub
shaft, and slip “C” washer into place. Available in all sizes for
all model “M” volume control applications. Six types of shafts.

24

swi'ches. Centralab offers you a complete line of Tone,
® Rotary Selector, Lever Action and Medium Duty
Power Switches, which features a wide variety in both laminated
phenolic and steatite insulation. Available with shorting or non-
shorting contacts. See your Centralab Distributor for further in-
formation, or write direct for new Catalog 26.

RADIiO & TELEVISION NEWS
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w hCentra ab pa is

Three real advantages are yours when you use dependable CRL replacement

parts in your shop. That’s the word of successful servicemen everywhere.

These men report — 1. Centralab parts are easy to stock . . . easy to iden-

tify. Many CRL components are packaged to give you more shelf space . . .

neater displays. All are clearly labeled for quick identification. 2. Centralab

parts are easy to use. CRL design speeds repairs by eliminating tricky bend-

ing or fitting operations. 3. Centralab parts provide performance that in-

sures repeat orders . . . invites new customers. Yes — Centralab parts can

help you build up your service business. Get the complete story from your

CRL distributor.

l — Phil A. Smith, owner of the Smith Radio
. & Appliance Company, Shorewood, Wisconsin,
says, "I've been in the radio-servicing business 21 years
— using Centralab replacement parts from the begin-
ning. During this period I've had plenty of opportunity
to prove just how dependable CRL parts are.”

wyyt 774 CRL line of ceramic By-pass and Coupling

Hl-Kups : Capacitors gives you ceramic dependability
end permanence at a new low price! Packaged in a convenient
envelope of five, Hi-Kaps are clean, easy to stock and handle.
Wide range from .000050 to .010000 mfd. Rating — 600 WVDC,
1000 VDC. flash tested. Ask your Centralab Distributor for all the facts.

July, 1949

\WTH 774 Just out! Centralab’s new high volt-

Hl-vo-l(ups : z{ge capacitors for television and high
voltage applications. Made of Ceramic-X, Hi-Vo-Kaps combine
high voitage and small size to give you convenient, dependable
performance. 10,000 WVDC, flash tested, 20,000 VDC. Capacity
— 500 mmf, See your CRL Distributor, or write direct.

25
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neres PACRAGED POWER ow r2e:

Your Check-List of
FEDERALS

Selenium Rectifier
Stacks...

SElEcr T”E TYP E ya” ”EED' b SNGLE prase B03E A vecurie ALTROX. CiRcurr AND RECTIFIER STACK oo
. . . o e b
Get immediate delivery from :glﬁé:u e ER—CT
. . ucma; : 2 6C1ABLX1 8 Q 3’/&" 1% 1 2001
Dealer or Distributor e 4 7CtABIX1 82 ¢ 4% 1/.5 1 2002
'w—m o b & 233C1ABLX1 85 11 ‘B’ 4% 1% 1 2003
i -4 g  28ClIAlX] 82 9 6% ‘wdy V2 2004
Now you can engineer your own AC S s o o 12 234C1AX1 85 1 Sa'xd's” V%" 2 2005
= .
t ion. Ei "'"lm‘--{g-} 2 6B1ABLXT 9 18 3%" 2% 1 2006
oDC R J ust check -E;- P g 4 7BIABLX1 9.4 18 4 2% v 2007
: : ’ YV 6 6 33BlABXI 10 18 A’ & 2W” 1 2008
your requirements against Federal’s = o et 94 18 e e 2 2009
. oeonr 12 34B1ALX1 10 18 x4l 2 2 2010
list of Packaged Power and order o S
3
S .. 2 6BlABIXT 16 18 ¥ 27 1 2011
what you need. Dealers and distrib- L s 7BlABX1 163 18 S MW 1 2012
i 12 6 233lABXI 168 22 A & 2% 1 2013
utors stock these popular standard \—L— o] 8 28BIAX] 163 18 SWxV 2h 2 2014
. 8t 1 12 234BIALX1 168 22 Shxa%” 2" 2 2015
sizes,and can fill your order prompt- e :
) Pa— 5'3' i 2 6B2ALX1 32 36 3% 3K 3 2016
L 4 4 782ALX1 32.6 36 & " 3 2017
y and accurately. | L] 24 6 2maxi 36 4 A & 5 3 2018
1 3 3 g ‘3 8 28B2ALX1 32.6 36 &Y 'xdy 3% 4 2019
This list includes but a fraction ~~{ e S o 4 200
of Federal Stacks—many more T TRT ey
4 207B2ALX1 41.5 44 47 I 3 2022
types have been developed for spe- 32 6 1332a1 425 52 A’ AN 3 . 2023
. 1 1- . O . 1 8 228B2ALXT 41.5 44 O xd\ 3A” 4 2024
cial applications. Our engineers al- 12 134B2AX1 425 52 SWxdVi" 50 4 2025
ways stand ready to cooperate in the TG e e 3 2%
. 4 107B2AIX1 455 52 8¢ W 3 2027
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The New
Field of M

By SAMUEL

DeMornay

Wil .
AMPUIFIER

Fig. 1. Commercial equip-
ment that is used in mi-
crowave speciroscopy.

icrowave Spectroscopy

FREEDMAN

New Developments Engineer,

Budd. Inc.

Modern microwave techniques make it possible to

determine the composition of gases, liquids. and

solids by observing microwave absorption specirum.

teristics of microwaves on fre-

quencies exceeding about 20,000
megacycles (wavelengths shorter than
1.5 centimeters) have led to develop-
ments which make possible extraordi-
nary resolution of the molecules of
matter.

Microwave spectroscopy is the tech-
nique used to determine the radio fre-
quencies in  the microwave region
(normally exceeding 20,000 megacy-
cles) which cannot readily or even at
all pass through gases, liquids, or sol-
ids. Such frequency is measured and
is a direct indication as to the iden-
tification of the specific molecule of
matter contained in such gas, liquid
or solid.

Every element of matter can dis-
turb the passage of certain discrete

THE poor propagational charac-

July, 1949

frequencies or wavelengths. Micro-
wave spectroscopy pertains to the
spectroscopic art which falls in the
microwave region commencing at a
frequency of several thousand mega-
cycles and continuing towards the
spectrum of infrared. It is normally
a negative indication based on critical
[requencies which do not propagate
through gaseous elements contained
in a wave guide. The inability of spe-
cific frequencies to permit the passage
of electromagnetic energy through in-
dividual elements or through com-
pounds of elements provides a simple
and reliable means of determining the
presence, identity, magnitude, and
relative concentration of molecular
elements of matter.

Radio frequencies below about 30
megacycles are capable of reflecting

www americanradiohistorv com

back to earth from ionized layers
aloft. These are sky-wave frequencies.
From about 30 megacycles to about
20,000 megacycles, there is a window
in the atmosphere which permits di-
rect-path communication without ex-
cessive attenuation.

Above 20,000 megacycles, there are
encountered the ‘“absorption frequen-
cies.” Lying between super-high fre-
quencies and light are the so-called
“black sheep” frequencies, involving
absorption and scattering of radio
waves by gases in the atmosphere. It
has been found that water vapor
(H.0) produces molecular resonance
at about 22,500 megacycles where
propagational losses increase to over
4 db. per kilometer. Oxygen in the
atmosphere is capable of providing
maximum absorption or attenuation
of microwave energy at a frequency
of about 60,000 megacycles with at-
tenuation being in the order of 10
decibels per kilometer. It gives fuel to
the thought that every element or
compound of elements, both known
and unknown to Science, have absorp-
tion frequencies.

In the past, identification of atoms
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Fig. 2. (Left) Microwave spectroscopy laboratory at the National Bureau of Standards. (Right) Atomic clock controlled by the
. spectral line of the ammonia molecule contained in wave guide cell coiled around the clock. Dr. E, U. Condon, Director of the
Bureau of Standards is at the left and Dr. Harold Lyons, head of the Microwave Standards Section is shown at the right.

Fig. 3.

Structure of ammonia molecule NH:.

and molecules by spectroscopic analy-
sis has been dependent on infrared,
optical, and ultraviolet methods. This
was largely limited to work on atoms
and the simpler molecules. It has not
been suitable for analyses of large,
complicated molecules such as are en-

countered in the fields of medicine and
industrial chemistry. The heavier
molecules, rotating at slower rates,
usually have spectral lines which cor-
respond to the frequencies or wave-
lengths in the microwave region
rather than in the infrared, optical,
or ultraviolet parts of the spectrum.
Infrared is associated with heat, op-
tics with light, and ultraviolet with
chemical rays. The larger molecules
for which microwaves are considered
very promising are the ones associated
with plastics, polymers, rubber, tex-
tiles, foods, oil, drugs, and biological
chemicals, such as vitamins. Where
microwaves are employed, the appara-

tus may be called a “microwave spec-

trometer” having a resolution up to
100,000 times greater than an infra-
red spectroscope. This makes possible
the identification of isotopes, such as
are supplied to industry and medicine
by the Atomic Energy Commission at
Oak Ridge, because it can deal with

Fig. 4. Locations of the Atomic Energy program in the United States, a large part
of which are facililating their work by the use of microwave absorption phenomena.
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the nucleus of the molecule. The other
methods have been able to deal only
with the outer parts of an atom or
molecule. As a result, microwaves
make possible measurements with
very small isotopic samples. To date,
about 500 elements or compounds of
elements have been analyzed by mi-
crowave spectroscopy resulting from
absorption or scattering of electro-
magnetic waves between 20,000 and
50,000 megacycles. It is only the be-
ginning of a vast amount of research
involving extension of the spectrum,
working with a greater range of pres-
sure and temperature, and utilizing a
greater selection of microwave power
in more sizes and designs of wave-
guide plumbing.

The most interesting molecule likely
to have earliest commercial applica-
tion is that of ammonia. The constant
frequency which can be derived from
a microwave absorption line of am-
monia gas provides an actual time
constancy of one part in about ten mil-
lion. Theoretically, a potential accu-
racy in the order of billions is indi-
cated depending on the setup em-
ployed and the particular spectral line
to be employed. It points the way to
better utilization of the radio spec-
trum by reducing or eliminating the
need for present, unduly wide, radio
channels to take care of frequency
drift.

In the past, one of the problems on
microwaves has been precise and nar-
row frequency control. Quartz crystal
oscillators are impracticable, because
crystals become too thin and fragile,
besides requiring a large number of
frequency multiplication stages. Mi-
crowave spectroscopy now makes pos-
sible frequency stabilization on the
higher microwave frequencies with an
order of virtual perfection. Atomic
oscillators and spectrum lines may be
used as filters to give the necessary
frequency control and stability. A fil-
ter can consist of a cell (such as a sec-
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tion of wave guide seal at each end
with mica windows transparent to
microwave energy) filled with a gas
that can absorb many different fre-
quencies. Either bandpass or band-
stop filters can be devised by the use
of appropriate gas and microwave
plumbing. Such filters can be elec-
trically tuned by making use of the
Stark effect. This is the name given
where an applied electric field such as
100 kilocycles is applied to a metallic
strip located in the center of a wave
guide and insulated therefrom. It can
force a molecule to change its fre-
quency.

Fig. 3 illustrates the ammonia
molecule (NH,) comprising a nitrogen
nucleus at the apex and three hydro-
gen nuclei at the base in the upper
part of the figure. The ammonia mole-
cule is in the form of a pyramid. Each
nucleus is surrounded by its charac-
teristic electron charge. The average
distance between the nitrogen nucleus
and each hydrogen nucleus is 1.01 ang-
stroms (one angstrom is a hundred-
millionth part of a centimeter, which
in turn is .4 inch). The average dis-
tance between the hydrogen nuclei is
1.63 angstroms. The pyramid is aboutl
0.38 angstroms high. The apex angle
between hydrogen-nitrogen-hydrogen
(H-N-H) nuclei is 107 degrees. When
the ammonia molecule NH. absorbs
cnergy at one sharply defined micro-
wave frequency, it can turn itself in-
side out as illustrated by the diagram
shown at the bottom of Fig. 3. Fig. 2
(right) illustrates the new atomic
clock developed by the National Bu-
reau of Standards, capable of keeping
perfect time to within a second for a
period of centuries by the use of am-
monia molecule primary standard.
The gas cell comprises about 30 feet
of %" x %" rectangular wave guide
tubing wrapped around the clock in
Fig. 2. To the left of this figure,
Dr. E. U. Condon, director of the Bu-
reau of Standards, holds in his hand
the model of the ammonia molecule.
At the right is Dr. Harold Lyons, head
of their Microwave Standards Section,
whose group is responsible for this de-
velopment. The scope portrays the
spectral line of ammonia at a fre-

Basic system for Micro-
wave spectroscopy. It
is, in effect. a micro-
wave microscope able
to recognize the mole-

The amplified current is
cbserved on a meter or
on a cathode-ray oscillo-
scope.

INDICATOR

cules in matter.

The rectified power from the
crystal is amplified through this

AMPLIFIER amplifier.
A
A probe in a wave guide connects to a
silicon <crystal which rectifies micro-
CRYSTAL wave power.
RECTIFIER

A

ADJUSTABLE
WAVEMETER

ES

VARIABLE which

ATTENUATOR

ES

ABSORPTION
CELL

Py

seals.

The aftenuator comprises a wave guide section in

nated bakelite or metcllized glass is inserted into the
wave guide through a wall slit as deeply as neces-
sary for the reguired attenuation.

The absorption cell contains the element or compound of ele-
ments to be cnalyzed.
can be evacuated or pressurized by means of mica window
seals at each end. Microwave energy can pass through such

Reflex klystron to generate microwave frequencies.
range is varied by change of tube potentials coming from the power

The wavemeter is a wave guide or cavity sec-
tion with an adjustable orifice so that it reso-
nates at the frequency or wavelength of the
molecular absorption.

attenuative material such as carbon impreg-

It is a section of wave guide which

The frequency

TUBE supply. Typical tubes are the 2K33, 2K30, QK140-141 and QX226-227
between 20,000 and 50,000 megacycles.

FREQUENCY RELATIVE FREQUENCY RELATIVE FREQUENCY RELATIVE
IN MC. INTENSITY IN MC. INTENSITY IN MC. INTENSITY
23694.49 3 25715.17 3 29061.14 1
23722.63 3 26518.91 3 29914.66 2
23870.13 4 26655.00 1 31424.97 2
24139.41 4 27478.00 3 33156.95 1
24532.98 3 27772.52 1 35134.44 1
25056.02 4 28604.73 2 39941.54 1

Table 1. Relative intensity versus frequency of ammonia absorption

lines as measured against National Bureau of Standards station WWV.

quency of 23,780.1 megacycles. The
strongest spectral line of ammonia is
called 3,3 absorption line. It corres-
ponds to the quantum transition in
which two quantum numbers (called
J and K) have the value of 3. The in-
variant frequency of ammonia, re-
gardless of temperature, controls the
timekeeping of the clock.

Below 1% centimeters, the ammo-
nia absorption lines (shown in Table
1) have been measured against the

National Bureau of Standards Station
WWYV. The strongest (see Table 1)
thus far has been 23,870.13 megacycles
with a relative intensity of 4.

Fig. 2 (left) shows the micro-
wave spectrometer assembly at the
National Bureau of Standards, as it is
used to extend the precision and fre-
quency coverage of presently avail-
able absorption lines used as frequen-
cy standards. The pertinent portion

(Continued on page 131)

Fig. 5. (Left) Calibrated variable attenuator used for microwave spectroscopy. {Right) Micrometer
type of wavemeter or frequency meter to measure frequencies employed in microwave spectroscopy.
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Throughout the country. knowledge of the presence of television is
made inescapable by the sight of antenna masts springing up from
the tops of tall buildings. This CBS antenna in New York blends
in well with the ultra-modern spire of the lofty Chrysler Tower.

66’ '7OU ought to get into television now if you want

to get in on the ground floor of a growing indus-

- - try.” That's a new voice in today’s buzz of con-

versation. How different it is now from a mere two years

ago when the comment was: “What—television? Come

back and see me in five years. Maybe then I'll talk tele-
vision to you.”

Yes, television suddenly has arrived. Everyone has be-
come television-conscious. Some psychologists are pre-
dicting the new medium will have a cohesive effect on the
family unit. Others say that it will remove the last
vestige of privacy from the home. Movie exhibitors are
complaining that business has declined. Hollywood’s

30

By
HERBERT S. LAUFMAN

Everyone is television conscious—whether

businessman, professional, or plain

private citizen—and all will feel its impact.

slump is common knowledge. Everywhere people are won-
dering what is to become of this young giant—this baby
that has fercibly kicked the slats from its crib and, in many
instances, is soundly whipping its older brother, radio.

Let’s look at the problem singularly. How will televi-
sion affect our lives . . . and businesses? Will it change
advertising as we now know it? Will the movies go out
of business? Is vaudeville facing a rebirth? Will radio
stations disappear? Is little Willie going to grow up
near-sighted ?

High school and college educations are being offered via
the microwave. Recently an edict was issued that al-
though people attended Mass via television, “it didn’t
count.” This statement was not meant in a facetious vein.
The entire nation is stirring and beginning to wonder,
“Will this make us a more healthy, wealthy, well-adjusted
nation, or in years to come will we find ourselves reduced
to pale, myopic, slenderized, tenderized, super-stream-
lined, guaranteed-double-your-money-back physical and
mental wrecks?”’

Before this question can be answered, we must under-
stand how completely television will reach into the various
corners of this nation.

Obviously, if television were confined to the larger
cities, its impact would not be as great as if the pictures
were disseminated to every town, -village, and hamlet.
Today there are sixty-three television stations in opera-
tion, and 56 construction permits granted, while 325 ap-
plications are awaiting the go-ahead signal from the
Federal Communications Commission. There are eighteen
cities linked in a network extending from the Atlantic
seaboard to the Mississippi River. .

By 1951 a coast-to-coast network will be a reality, and
stemming from this trans-continental line will be the
arteries through which the rest of the nation will receive
information and entertainment in sound and picture. Al-
ready engineers have developed a method for transmitting
this high-frequency television signal so that it may be
received more than a hundred miles from the transmitter.
It is safe to assume that before many more years, even the
most remote areas will be able to receive a television
picture.

Confirming this forecast, Dr. Courtnay Pitt, vice presi-
dent in charge of finance of the Philco Corporation, Phila-
delphia, said recently that by 1950 production of television
receivers should increase to over three million a year. He
said over two million receivers would be manufactured in
1949 at a value approximating $600,000,000.

“By the end of next year,” Dr. Pitt stated, “There will
be over six million television sets in daily use in American

RADIO & TELEVISION NEWS
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homes. No other industry in the history of America has
ever grown with this amazing speed.” He estimated that
the television industry will expend $5,000,000,000 in the
next four years building and equipping stations and pro-
ducing receivers, and that this year’s television advertising
expenditures will triple the $10 million spent in 1948 on
television time and program talent by advertisers. Now
about 60,000,000 people are within reach of television
service and “there is an immediate potential market for
about 14,000,000 receivers in addition to the 1,200,000 al-
ready in use. By the beginning of 1950, we believe there
will be about 155 television stations in operation serving
approximately 80 million people, or over half of the
nation’s population.”

The vicious circle that blocked television in its earlier
days has largely been broken. Better programs have
been made available by increased advertising revenue, in
turn made possible because advertisers feel enough sets
have been sold to make television a worthwhile advertis-
ing medium. No longer is the television set a curiosity
restricted to barrooms and taverns. Music, variety shows,
sporting events, dramas, on-the-spot news reports, tours
through museums and educational institutions, and special
events telecasts of everything from the stockyards to so-
ciety weddings have moved television from the category of
a luxury item to that of a near-necessity.

Set manufacturers are today competing for a market
which, although eager to buy, is highly selective and
economy-minded. According to a recent survey conducted
for “American” magazine by Ray Robinson, director of
research for the Crowell-Collier publishing company, the
market is wide open for manufacturers to cultivate an
open market. The survey unearths some very specific
reasons why sets are not being bought. These reveal that
prices and a feeling on the part of the public that sets will
become cheaper and better are compelling obstacles to
sales. Here is how they rank percentage-wise: can’t
afford, 52.65; sets will be improved—will wait, 45.7; sets
will be cheaper, 24.1; not interested in present programs,
18.5; no need for additional entertainment, 12.1; lack space
for set in home, 6.0; all other reasons 9.5.

The trend of television manufacturing today is toward a
better and cheaper set, so that the main obstacle to sales
at present, as reported above, will undoubtedly be over-
come soon. Whereas in 1947 a mere table model television
set cost from $350 to $700, today less than $400 will buy a
television set, radio-phonograph combination complete
with attachment for the long-playing discs. Portable sets
with 7-inch screens are selling for as little as $135 today,
and 16-inch picture tubes are available in console models
for a little more than the cost of the table model of a
year ago.

A factor which influences the set purchase is picture
tube size. Unfortunately, too many people feel that tele-
vision enjoyment is in direct proportion to the size of the

History is only one of the classroom topics to be presented on
television. Shown here is a dramatization of the history of
railroading, as presented by the television studios of CBS.
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Agreement reached with the musicicns’ union begins the era of
live music on television. Above: “Club Television” produced
by WGN-TV in Chicago simulates a night club while the studio
audience is placed at tables and usad as part of the setting.

picture tube and are constantly looking for bigger pic-
tures. When the 7-inch tube made its appearance, they
waited for the 10-inch; after the 10-inch tube became
available, the clamor arose for the 12- and 16-inch tubes.
Now 24-inch and larger sizes are being requested.

The buying public must understand that picture tube
size is not the regulating factor in their enjoyment of tele-
vision, any more than the size of a movie screen is an im-
portant consideration in their enjoyment of a motion pic-
ture. We tend to move farther away from the screen in a
large theatre and to sit closer to the front in a smaller
house, and none of us feel for a moment that we are being
cheated or deprived of the fruits of the program. This is
not always evident because the size of the theatre varies
with screen size, so although we may always sit in the
center of the house, our linear distance from the screen
is varied.

The same is true in television. You see just as much on
a T-inch tube as you do on a 16-inch tube. The only dif-
ference is you must sit closer to the set. In line with this,
sitting close to a 16-inch or 24-inch tube creates the same
effect as sitting too close to a movie screen—the picture
is too large for enjoyment and the detail in scanning lines
is too apparent for proper perspective. Thus we see that
in small rooms, confined areas and intimate surroundings,
the smaller tube is the more practical, while a larger pic-
ture is required when the viewers are forced to sit fur-
ther away from the set, or a great number of people wish
to watch at the same time.

The increasing numbers of (Continued on page 125)

Plato. Aristotle. philosophy. and the campus come into the home
via television talks by Robert Hutchins. University of Chicago
Chancellor, and Linn A. Williams. of the Great Books Foundation.
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‘A 10-Meter Mobile

TRANSMITTER

By
RUFUS P. TURNER. Ke6Al

A low-power, exceptionally **thin’>® rig that may
be stowed in any convenient corner of the car.

"UCH can be said in favor of
keeping a mobile rig small in

- size. There is little point in
cluttering the car with radio gear un-
less the owner and his XYL are among
the few people who don’t care at all
about knee space and trunk space. It
is a good idea, too, to use low power.
This will reduce the additional load on
the already hard-worked battery, and
you can have a lot of fun with low
power if you will operate intelligently.

The 10-meter mobile transmitter de-
scribed in this article is the result of
our determination to build a good low-
powered rig in as thin a cabinet as
possible. Measuring 8%"” x 7" x 214"
over-all, it may be mounted conven-
iently up under the cowl, behind the
driver’s seat, on the “shelf” inside the
rear window, or even on the inside of
one of the doors, without getting in
anybody’s way. The vibrator-type
power supply can be mounted inside
the motor compartment under the
hood. There is no need to appropriate
trunk space for any portion of this
transmitter, unless the operator so de-
sires.

The r.f. portion of the rig contains
three miniature-tube stages: a 6J6
dual triode is oscillator and doubler,
and a 6C4 is the final amplifier. - The
audio section is a 6C4 speech amplifier,
followed by a 6J6 push-pull modulator.

32

A surplus T17B carbon microphone is
employed.

Transmitter Circuit

The complete circuit schematic is
given in Figure 2. The first half of
the first 6J6 tube serves as a 20-meter
crystal oscillator, the second half as a
10-meter doubler. Grid resistor bias
(R.) is employed in the doubler and
(R:) in the final amplifier.

The improvised neutralizing con-
denser, C:, consists of two 3-inch
lengths of No. 18 enamelled wire
standing close to each other. One
length is soldered to the No. 6 ter-
minal of the 6C4 socket and extends
through an ample clearance hole in
the chassis; the other is soldered di-
rectly to the low end of coil L,. The
capacitance of Cs is varied by bending
one wire toward or away from the
other.

Final amplifier output is obtained

Table 1. Mechanical details of coil assemblies.

Li~—23 t. No. 24 en. closewound on 9/16”
diam. form

Ly—11Y; t. No, 24 en. on 9/16” diam. form,
space to winding length of V2 inch

Ly—10Y% t. No. 20 en. on 34" diam. form,
space to winding length of 3/ inch; tap at
54 ¢,

L2 t. No. 18 or 20 d.c.c. w. closewound,
self-supporting. Place inside Lg form oppo-
site Ly center tap

www americanradiohistorv com

Fig. 1. External view of
the mobile transmitter with
microphone and power
supply. Any similar pow-
er pack or even a dyna-
motor may be used in
place of the vibrator type
power supply shown.

through the link winding, L., which is
connected to the coaxial output jack,
Js, through the upper contacts of relay
RL,.

The 6C4-6J6 combination provides
sufficient audio to modulate the signal
nicely. No a.f. gain control is pro-
vided, since tests of the circuit before-
hand did not indicate its necessity, and
our decision was to eliminate all su-
perfluous components.

A push-to-talk switch is mounted
inside the microphone and is available
through the special phone plug sup-
plied with the mike. When this switch
is closed, relay RL, closes, applying
plate voltage to all stages and con-
necting coupling coil L, to coaxial out-
put jack J.. When the push-to-talk
switch is released, “B-plus” is removed
from the transmitter, and the receiver
is automatically connected to the
transmitting antenna. The relay may
be seen in the upper right-hand corner
of Fig. 3. It is a revamped surplus
unit which was completely rewound
with No. 32 enamelled wire. Any
6-volt d.c. double-pole, double-throw
relay may be used in this position, pro-
vided it has good contacts and short
blades. The “On-Off” switch, 8,, dis-
connects the entire transmitter from
the battery during shut-down periods.

The d.c. plate voltage (300 v.) is sup-
plied by a vibrator-type power supply.
The power unit shown in Fig. 1 was a
revamped surplus unit. Any similar
power pack furnishing 300 volts at 100
milliamperes, such as Mallory Type
VP-554 Vibrapack, FElectronic Model
601, or A.T.R. Type 6, may be used
with equal success. Some operators
may prefer to use a 300-volt, 100 ma.
surplus dynamotor for the job.

Mechanical Construction

The metal case housing the rig is
8% inches long, 7 inches wide, and 2%
inches high. It was picked up on a
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surplus table, but a case with similar
dimensions can be produced by a local
sheet metal shop. The shock mounts
are Lord No. 3. A case of this size
makes a “thin” transmitter which may
be sandwiched easily into small spaces.

The “chassis” is a 104" x 6% " alu-
minum plate (any other metal may be
used), folded to give a 2-inch lip for
mounting the tube sockets, crystal
socket, and L.-L: coil form. After as-
sembly and wiring are completed, this
chassis plate is held to the bottom of
the case by means of self-tapping
SCrews.

The final amplifier tank coil, Ls-Ls,
is mounted vertically, directly behind
the 6C4 final amplifier tube. The oscil-
lator and doubler coils are mounted on
opposite corners of a ceramic plate
salvaged from an i.f. transformer, and
can be seen just behind the toggle
switch in Fig. 3. The air trimmer con-
densers already mounted on this plate
as a part of the i.f. transformer were
cut down to 25 pufd. for C. and C..
Their tuning screws can be seen in the
other corners of the ceramic plate.

Tuning condenser C: is seen just be-
low the 6C4 final amplifier tube, and is
tuned by means of a short, perpendicu-
lar bakelite rod attached to its rotor
shaft. Coils L, and L. are wound on
National XR3 forms, L; and L; on a
National PRF-2 form.

Although the audio transformers
are mounted some distance from the
tubes, we were not troubled with feed-
back or r.f. pickup. The grid and plate
leads from these transformers run
through shield braids, and the other
leads are laced together, as may be
seen in Fig. 3. An individual builder
may prefer a different layout in which
the transformers are mounted closer
to the tubes.

Adjustment and Tuning

No attempt was made to include an
antenna matching network of any kind
inside the transmitter, since we
wanted to be free to experiment from
time to time with various external
antenna couplers.

The oscillator and doubler stages
may be tuned-up by means of a 2-volt
pilot lamp connected to a 2-turn
(% ”-diameter) pickup coil of insu-
lated wire. (1) Couple the lamp loose-
ly to coil L, and adjust C. for maxi-
mum brilliance of the lamp. It will be
advisable to check the oscillator fre-
quency at this point with an absorp-
tion wavemeter to insure that the
crystal is oscillating at its 20-meter
frequency. (2) Transfer the loop to
coil L. and adjust C:; for maximum
brilliance of the lamp. (3) To neu-
tralize the 6C4 stage, remove the plate
voltage temporarily to that stage only
by disconnecting one of the milliam-
meter leads. Connect a d.c. vacuum
tube voltmeter (or 20,000-ohms-per-
volt non-tube voltmeter) across re-
sistor Rs;, with the oscillator and dou-
bler operating. Adjust the capacitance
of neutralizing condenser C; until a

(Continued on page 115)
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$
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V;BA%?( 6V."HOT" + 300V, GROUNDYB- T
Ry—10,000 ohm, Y5 w. res. RFCs—1 mhy. r.f. choke
R,—30,000 ohm, 1 w. res. S;—S8.p.s.t. toggle sw.
R;—5000 ohm, 2 w. res. T,—Single-button microphone trans.
R,—750 ohm, 1 w. res. (Kenyon KR54)
R;—500 ohm, 2 w. res. To—Interstage trans. (single plate to p.p. grids
C,, C;—100 pufd. mica cond. —Kenyon KR19)
Cy, Cy, C—25 ppfd. midget var. cond. Ty—Modulation trans. (Kenyon KR19M)
(see text) Ji—3 circuit microphone jack
C,, Cs—.01 pfd. mica cond. Jo—Female coaxial chassis connector
Co—Neutralizing cond. (see text) (Amphenol 83-1R)
Co—.1 pfd., 200 v. cond. RL,—D.p.d.t. 6 v. d.c. relay (see text)
Ly, L., L, L,—See Coil Table M—0-15 d.c. milliammeter
RFC|, RFCy—2Y, mhy., 125 ma. pi-wound r.f.  Xtal—20-meter crystal
choke Mike—Surplus T17B carbon microphone

Fig. 2. Diagram of the mobile transmitter—a separate vibrator type power sup-
ply producing 300 volts at 100 ma. was used. Power supply is shown in Fig. 1.

Fig. 3. Inside the case—showing all components and wiring. The tubes shown on
right-hand side of chassis from top to bottom are Vi Vi, V. and V,, respectively.
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Fig. 1. The authoz using the portable type Geiger counter.

HE rush to find new sources of

uranium is on. Although they

are not confined to a particular
area, as in the great California Gold
Rush of just a hundred years ago, the
increasing numbers being attracted
daily to this newest phase of prospect-
ing promise soon to make the “Forty-
Niners” seem a mere handful by com-
parisen. Perhaps the greatest incen-
tive to searchers for radioactive ma-
terials is the recent announcement of
the Atomic Energy Commission offer-
ing a bonus of $10,000 for the discov-
ery and production aof high-grade ura-
nium ore from new domestic deposits

and guaranteeing three-year minimum

prices for ores of lower grade.

An essential tool for the prospector
for radioactive materials is the Gei-
ger-Mueller counter, a device for de-
tecting radioactivity, named after the
physicists who pioneered in that field
and made the present-day counter pos-
sible. While there are various other
ways of detecting radioactivity, the
procedures are generally so time-con-
suming that they will not be consid-
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ered here. For the serious worker in
the field of radioactive materials,
whether he is a prospector or experi-
menter, the radiation detector he is
using should be capable of producing
instantaneous readings. The modern
Geiger counter meets that require-
ment, and it is with the thought of
meeting the needs of those particular
Rabplo AND TELEVISION NEwS readers
that construction details for two types
of Geiger counters are offered. One
of the counters is a lightweight model

for field use, and the other is for use

in the laboratory.

Before getting into the construction
details, a brief theory discussion on
the operation of the Geiger counter
will perhaps be of interest. Basically,
a Geiger tube consists of a glass en-
velope, sealed at the ends, with a thin
tungsten wire running through its cen-
ter, and surrounded by a copper cyl-
inder. Lead wires connected to the
tungsten wire and the copper cylinder
are brought out through the ends or
the sides of the glass envelope. Be-
fore the glass envelope is sealed, it is

www americanradiohistorv com

By WALTER B. FORD, weyT

A must for all uranium prospectors seek=
ing the $10,000 AEC bonuses—these pori=
able or laboratory type Geiger couniers

will indicate the presence of radioactivity

evacuated and various gases are in-
serted. The glass envelope is placed
in a metal tube, covered at one end,
and lined with sponge rubber to pro-
tect the glass envelope. The opposite
end of the probe terminates in a fit-
ting, which in turn makes connection
between the leads from the glass en-
velope and a piece of concentric cable.
In operation, the center wire is con-
nected through a resistor-condenser
network to the grid of an audio am-
plifier. Connected to the same center
wire through a high resistance is a
source of d.c. high voltage. Normally,
the gases within the Geiger tube are
in a non-conductive state, but when
emanations from a radioactive source
enter the tube, the gas becomes ion-
ized and a pulse of current flows,
which is amplified by the tube of the
audio amplifier. If no means were
use.. to stop the flow of current be-
tween the Geiger tube elements, the
tube would go into a continuous dis-
charge and become useless as a coun-
ter. It is at this point that the terms
“non self-quenching” and ‘“self quench-
ing” come up for consideration. One
method of preventing continuous dis-
charge within the Geiger tube is to
insert a resistor of the order of several
hundred megohms in the high-voltage
lead to the tube. Once the original
atomic emanations have ceased, the
drop in voltage across the resistor is
great enough to restore the tube to

RADIO & TELEVISION NEWS
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its original state. Another way of ac-
complishing the same result is to add
a vacuum tube to the circuit solely
to quench the discharge within the
Geiger tube. Both of the above meth-
ods come under the classification of
non-self-quenching circuits. In a self-
quenching Geiger tube, certain gases
are inserted in the tube to stop the
flow of current between the tube ele-
ments the instant the radio emana-
tions stop. While there are proponents
of both methods of quenching, after
having built several counters of both
types, the author is convinced that
from the constructor’s viewpoint the
self-quenching counter is much to be
preferred. Many of the foremost man-
ufacturers of Geiger counters use self-
quenching tubes in their counters, and
the fact that Geiger tubes may be ob-
tained separately from many of the
same manufacturers assures the con-
structor that he may readily obtain
this most important item.

Laboratory Type Geiger Counter

The Geiger counter described will
prove a very worthwhile addition to
the laboratories of those experiment-
ers whose interests extend into the
field of nuclear physics. Because of
the dramatic way in which the effects
of radioactivity are indicated on the
instrument, it should be equally valu-
able in the classroom or wherever else
the effects of atomic emanations are
demonstrated.

The amplifier consists of a two-stage
unit in which the pulses are indicated
by flashes on a neon light accompanied
by loud clicks in the loudspeaker, or
by the neon light alone. This last fea-
ture is particularly desirable where
the loudspeaker noises might become
annoying to the operator over long
periods of time.

The chassis layout is shown in Fig. 3.
The author used a standard 7”x11"x2"
chassis, but some readers may desire
to make their own.

The circuit diagram follows the con-

F LA
! RIS
IXDDDDA
t;i r;: r;q r;; E{r
DD
T

¢3)

SPEAKER

A

nr v
A.C. T

R,—10 megohm, Y5 w. res.

Ro—20 mecgohm, V3 w. res.
R,~—2000 ohm, 1 w. res.
R,—100,000 ohm, 1 w. res.
R;—250,000 ohm pot. with sw. Sy
Ry—500 ohm, 2 ». res.

R—1000 ohm, 1 w. res.
Ry—50,000 ohm, 1 w. res.

Ry—1 to 5 megohm res. (see text)
Ry—18.000 ohm wirewound 20 w. res.
C,—500 pufd., 1500 v. mica cond.
Cy,—.05 pfd., 400 v. cond. (see text)
Cq—.01 pfd. mica cond.

C,—.5 pfd., 400 v. cond. (see text)
C.—.01 ufd., 400 v. cond.

Cy—.5 pfd.. 400 v. cond.

C;, Cov—.25 ufd., 1500 v. cond. (secc text)

Co. C1o—16 pufd., 450 v. elec. cond.

T,—butpul trans.. 7000 ohm to v.c.

T.—Power trans. 350-0-350 v. @ 70 ma.; 5 v.
@ 2amp.; 6.3 v. @ 2 amp.

CH,—30 hy. @ 50 ma. filter choke

S, k.y—s.p.s.l. toggle sw.

—3.p.s.t. sw. on R,

N,—Neon lamp (NE-51) with jewel

Spkr.—5" p.m. speaker

J,—Single contact chassis jack

V,—6SF5 tube

V,~~6F6 tube

V.—=5Y3 tube V,.—6XS5 tube

= ] -
- . L

Fig. 2. Schematic diacram of the laboratory type Geiger counter.

Radioactiv.

ity pulses are indicated by flashes on a neon light and loud clicks in the speaker.

ventional audio frequency amplifier,
with the exception of the input circuit
and the neon light indicator. Owing

to the high value of the grid resistor
of the 6SF5 input tube, hum is apt
to be pronounced unless the builder
makes the input leads as short as pos-
sible. A further aid to keeping hum

July,
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to a negligible amount is to shield
both the grid resistor and the 500 pufd.
coupling condenser. Since we are not
concerned with any particular fre-
quency response, the condensers C: and
C, are much lower in value than would
normally be required. In fact, when
they were removed entirely there was

Fig. 3. Rear view of the amplifier used in conjunction with
the laboratory type Geiger counter shows relative placement
of components.

Chassis used measures 7 x 11 x 2 inches.

Fig. 4. Front view of laboratory type instrument. The cab-
inet was made of 33" plywood, the panel. of 3/16” plywood.

35


www.americanradiohistory.com

Fig. 5.

no noticeable difference in the opera-
tion of the amplifier, but they were
reinserted to obtain the maximum gain
possible from the stages.

The high-voltage leads which extend
from the high-voltage power supply
and R, to S: on the front panel should
be flexible rubber covered test lead
wire and should pass through one of
the grommets on the front of the chas-
sis. Leads from 8: and R; extend
through another grommet, with the
neon light leads going through the re-
maining grommet. Leads from the
loudspeaker voice coil and transformer
go directly to 8, on the front panel.

The power supply is unique in that
it provides high voltage for the coun-
ter tube from a conventional low-
power transformer and is similar to
some television power supply circuits.
The plate voltage for the amplifier
tubes is obtained through a 6X5 tube
from the center tap of the transformer
and an outside lead, which is grounded.
The other lead from the transformer
is connected through a 5Y3 tube, act-

Under-chassis view of amplifier used in conjunction with laboratory unit.

ing as a half-wave rectifier similarly
to the 6X5, then to the filter circuit
and the Geiger tube resistor. Since the
current drawn by the counter tube is
a negligible two or three microam-
peres, the voltage available from the
5Y3 tube will approach the peak value
and will be approximately 1000 volts.
And because the current drain of the
Geiger tube can be ignored, the builder
has within his means almost perfect
regulation of the high-voltage circuit.
The voltage available will be deter-
mined by the current drawn from the
power supply and may be regulated to
fine degree by varying the value of
bleeder resistor R.,. A simple way to
check the voltage is to insert a low
reading milliammeter in series with
R, and calculate the voltage from
Ohm’s law. A switch, 8. is provided
in the high-voltage lead to protect the
counter tube from surges when the
power is first turned on and to provide
a standby switch to keep the ampli-
fier active, yet conserve the Geiger
tube when it is not in use. The con-

Fig. 6. The heart of the portable unit is relatively small and compact.
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densers used in the high-voltage filter
circuit, C: and C. were obtained from
war surplus and consists of two .5 ufd,
1000 volt condensers connected in se-
ries for each unit.

The layout for the front panel of
the cabinet is shown in Fig. 4. The
author used 3/16” plywood for the
panel and %" plywood for the cabinet,
but other materials may be substi-
tuted if the builder so desires.

The switches on the front panel
should be provided with “On-Off”
plates, and the operation of the unit
will be greatly facilitated if name
plates are provided for the various
controls, as shown in the photograph.
Any one of the three colored jewels
available may be used with the neon
light, but the maximum light will be
obtained with one of amber color.
Where a number of different operators
will work with the counter, providing
spring clamps on the face of the panel
for holding the Geiger tube will be a
worthwhile precaution against break-
age. It is just as easy to bring the
specimens to be tested to the tube as
it is to reverse the operation.

The Geiger tube for the laboratory
counter should operate at 1000 volts
and should be of the self-quenching
type. While it would be possible for
the counter builder to make his own
probe for holding the Geiger tube, it is
strongly recommended that both the
tube and probe be bought as one unit.
An unmounted Geiger tube is gener-
ally a rather fragile affair and is eas-
ily damaged by one not familiar with
handling them.

Portable Counter for Field Use

The portable counter is contained in
a metal box, 8"x6”"x23%"”. The author
used 20-gauge sheet steel, but sheet
brass or aluminum may be substituted.
The whole assemhly makes a very
compact unit and weighs less than six
pounds, including all batteries. In ad-
dition to the “A” and “B” batteries
which operate the counter amplifier,
an additional 900 volts of battery is
required for the Geiger tube. While
there are two substitutes for the high-
voltage batteries, namely, a vibrator
unit with a small storage battery, or
a radio-frequency oscillator, the added
weight and space requirements for
either one defeat the very purpose for
which a field unit should be designed,
that of extreme portability. Since the
load on the high-voitage batteries is
only a few microamperes, they will
last about two years, the estimated
shelf life.

The case for the counter is made
from sheet metal, shaped as shown in
Fig. 1. The carrying strap loops are
also shown. Since these loops must
support the weight of the counter,
they should be either bolted or spot
welded to the case. The “B"” battery
retainer should be secured to the
lower right-hand side of the case, as
shown in the assembly view, Fig. 8.

Mount the audio choke and the tube

(Continued on page 72)
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New TV SCREEN

Oifers Greater Contrast

Improved contrast and less eye-
strain are the result of a newly

developed c¢athode-ray tube

sereen. Tubes using the new

sereen are now available in 10-

and I12-inch sizes and may be

used to replace conventional

(ubes without eirenit changes.

By
U. A. SANABRIA

Pres., American Television, Inc.

NE of the most persistent com-
plaints voiced by users of tele-
- vision receivers is directed
against eyestrain that develops after
the screen has been viewed continu-
ously for more than an hour. One
of the chief reasons for this trouble
stems from the inability of current
fluorescent screens to provide images
possessing adequate contrast. To see
why this is so, let us consider the be-
havior of a fluorescent screen when
bombarded by an electron beam.

In the usual cathode-ray tube
screen, the phosphorescent powder is
crystalline in structure. When the
electron scanning beam impinges on a
small group of these crystals, light is
uniformly emitted in all directions.
(See Fig. 1.) The only desirable di-
rection for the light to travel is to-
ward the viewer. The remainder of
the emitted light either travels back
into the tube or sideways toward the
neighboring crystals. At these other
crystals the light suffers reflection and
dispersion, with the result that illumi-
nation from the crystal or clustered
group of crystals directly under the
electron beam appears also at other
points throughout the screen.

Instead of obtaining a sharply de-
fined spot on the screen, we now see
a bright blob of light, with intensity
decreasing rapidly with distance in
the immediate vicinity of the bombard-
ment point, and then slowly as the
distance becomes relatively great.
This behavior has the effect of causing
black areas in the image to appear
grayish in color, sometimes referred to

July, 1949

The author with a production model of the new. direct-view television tube.

as a washed-out black. An observer
viewing an image on a conventional
cathode-ray tube screen under normal
light conditions in the home finds that
he must set the contrast control at a
point which provides excessive illumi-
nation of the white portions of the
image in order to achieve what he con-
siders adequate contrast. Actually,
as a moment’s reflection will indicate,
the blacks do not become blacker by
this action; in fact, they become more
grayish in shade due to the greater
amount of reflected and scattered light.
However, the illusion of deep black is
created because of the eye fatigue re-
sulting from the greater intensity of
the whiter portions of the image.

It was to combat this undesirable
light scattering that research at the
Tube Division of American Television,

Fig. 1.

Inc., was directed. The objective was
to imprison and localize the light
created by the electron beam on the
luminescent screen so that side dis-
persion was entirely eliminated. Inves-
tigation revealed that the use of an
opaque powder such as manganese di-
oxide in combination with sodium
metasilicate dispersed among the phos-
phorescent crystals works in a satis-
factory manner. The manganese di-
oxide provides a barrier between the
luminescent particles, the latter being
exposed only on the back for impinge-
ment of the electron beam and at the
front for suitable luminescence in the
formation of the image. The opaque
material acts to confine the light emit-
ted from each crystal to the crystal
itself, so that a white picture element
(Continued on page 98)

A relative comparison of the light ray scattering in a conventional

cathode-ray tube screen (A)., and a television tube with corrected screen (B).
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MILTON S. KIVER

Part 16. Servicing techriques for Intercarrier TV systems.

comparing various problems enconniered

in these receivers and conventional TV sets.

PV N HE differences between the con-

ventional and Intercarrier tele-
- - vision systems will necessitate
some changes in the servicing tech-
nique of these latter receivers. In In-
tercarrier sets we know, for example,
that the picture signal must be present
at the video second detector in order
for the 4.5 mc. beat note to be devel-
oped. Thus, if no sound or video out-
put is obtained from a receiver, but a
scanning raster is present on the
screen, the difficulty may exist at one
of two places. There is a possibility
that no video carrier is being transmit-
ted by the broadcast station and this
may quickly be checked on another re-
ceiver. This second receiver should
preferably employ the conventional
television system, although a set oper-
ating by the Intercarrier method will
also serve satisfactorily. Absence of
any image on either of these receivers
indicates that no video signal is being
received from the station. Another
test that immediately suggests itself
is to switch to another channel on the
same receiver and to note whether any
image is obtained.
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If it is found that a video carrier is
being transmitted, but neither sound
nor image output is obtained from the
receiver, the difficulty must lie in one
of the stages preceding the point of
separation of the 4.5 mc. audio signal
from the video system. Check the
schematic diagram of the receiver to
determine exactly where this point is.
In some sets it occurs at the output
of the first video-frequency amplifier;
in others it occurs just prior to the
cathode-ray tube. See Fig. 1. Wher-
ever it is, work from this point for-
ward toward the front end of the re-
ceiver. Tubes are checked first. If
these are good, then an AM signal gen-
erator should be used to determine
where the signal path is broken. Re-
member that the appearance of an im-
age on the screen is not dependent
upon the presence of the sound signal.
To test the video-frequency amplifiers,
connect an audio oscillator across the
video detector load resistor and ob-
serve whether black and white horizon-
tal bars appear across the screen. See
Fig. 2. These will be seen if the video-
frequency amplifier is operating. If

www americanradiohistorv com

this stage tests okay, we turn next to
the i.f. system. To test the i.f. system,
all we need do is set an AM signal gen-
erator at the video carrier interme-
diate frequency, amplitude modulate
this with the internal 400-cycle or
1000-cycle note of the generator and
watch for the appearance of black
and white bars on the screen. Any one
of the AM signal generators on the
market covering the i.f. range (20-35
me.) would be suitable. Start at the
i.f. stage nearest the video second de-
tector and progressively move toward
the mixer until the defective stage is
located. To test the r.f. end of the re-
ceiver, if this becomes necessary, con-
nect the output leads of an r.f. signal
generator to the input terminals of the
receiver. Set the generator at the
video carrier frequency for the chan-
nel to which the receiver is tuned.
This signal should also be amplitude
modulated. If the r.f. amplifier, mixer,
and local oscillator are operating,
black and white bars will again appear
across the screen. If this indication is
absent, check tube voltages, especially
the grid voltage of the oscillator.

The appearance of an image on the
screen, with no accompanying audio,
will almost invariably mean that the
trouble lies in the sound system. This
includes the 4.5 mec. amplifier, the-FM
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detector, and the audio amplifiers.
Conversely, the appearance of sound
but no image means that the video
path, following the point of separation,
is open. See Fig. 3. This may include
a video amplifier tube (if any), the
cathode-ray tube, or coupling con-
densers and resistors. The amplifier
tube is best checked by substitution.
The cathode-ray tube is checked by in-
spection, noting whether or not a ras-
ter is visible and whether rotation of
the brightness control has any effect
on the raster intensity. Affirmative
answers to both these questions indi-
cate that the cathode-ray tube is okay.
The simplest remaining method of
finding the break is by means of an
oscilloscope. Start at the separation
point and move toward the grid (or
cathode) of the cathode-ray tube, not-
ing where the video signal disappears.
See Fig. 4. At this point employ re-
sistance and/or voltage checks to leo-
calize the defective component.

The foregoing defects will present
few difficulties to the service techni-
cian as long as he understands the ba-
sic operation of the Intercarrier tele-
vision sound system. A far greater
headache is the appearance of a 60-
cycle buzz from the sound channel. A
common complaint made by the cus-
tomer is that the set was operating
properly when first bought, but that it
now contains a buzz which is present
only while the station is on the air. If
the station goes off the air or the set
is switched to a channel on which there
is no station, the buzz disappears. Here
are the causes for this annoyance and
how it may be corrected. (Not infre-
quently, service technicians will be
called upon to service brand-new sets
which also possess this buzz. The
method of attack for these receivers is
the same as that for the above re-
ceivers,)

In the preceding discussion outlining
the basic operation of sets employing
the Intercarrier system, great stress
was placed on the fact that the level
of the sound carrier should be consid-
erably lower than the level of the
video carrier. One reason for this was
due to the amplitude modulation that
would be imparted to the 4.5 me. beat
note if the two carrier levels became
comparable in amplitude. When this
modulation becomes great enough, the
audio system is unable to eliminate it,
and the audio output becomes dis-
torted. This, essentially, is the main
reason for the appearance of the 60-
cycle buzz. At some point prior to the
sound take-off point, the sound signal
receives enough amplitude modulation

to appreciably affect the FM detector.

The buzz frequency is 60 cycles be-
cause the amplitude of the synchron-
izing pulses is considerably greater
than any other single component of
the video signal and if the FM signal
is amplitude modulated at all, it is
generally by the 60-cycle vertical
pulses or the 15,750-cycle horizontal
sync pulses. Since a frequency of
15,750-cycles. is inaudible to most peo-
ple, only the 60-cycle buzz is noted.
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Fig. 1. Block diagrams show the two points of signal separation most
commonly used in Intercarrier sound system television receivers.

Appreciable amplitude modulation
may occur in any of the video-fre-
quency amplifier stages following the
video second detector. These video
amplifiers usually are designed to op-
erate with a fairly large grid swing.
However, any significant change in
operating voltages will cause the am-
plification and transconductance of
these stages to vary considerably un-
der the influence of the video and sync
modulation of the television signal.
Any significant variation in amplifica-
tion will produce amplitude modula-
tion of the 4.5 mec. beat note signal.
Hence, proper operation of these stages
is most important. Overloading due
to a decrease in the emission of one
of the video tubes, a change in bias
voltage, or a decrease in plate or
screen grid voltages (due either to the
power supply or to a change in the
component parts values) will all cause
the appearance of this 60-cycle buzz.
Thus, as a first step in eliminating this
annoyance, check the screen, plate,
and control grid voltages of the video
amplifiers, and compare these with the
values specified by the manufacturer.
A variation of more than 10 per-cent
can be significant.

Another cause for amplitude modu-
lation of the 4.5 me. signal is over-
loading of the i.f. amplifiers. When
overloading occurs, the gain supplied
the sound carrier varies with the video
and sync modulation. Here again
check the tube voltages to determine
whether the stage is operating as spec-
ified by the manufacturer. The audio
buzz may appear only when the con-
trast control is too far advanced, dis-
appearing when the control is set at a
lower video level. In this case, inser-
tion of an attenuation pad between the
transmission line and the receiver will
decrease the incoming signal strength
to the point where advancing the con-
trast control to maximum will permit
a good image to be obtained without
resulting in the audio buzz.

Fiq. 3.

Buzzing may also be due to improper
alignment of the 4.5 mec. take-off coil
or of the FM detector transformer. In
nearly all Intercarrier receivers, some
amplitude modulation is imparted to
the 4.5 mc. beat note. When the sound
system and the FM detector trans-
former are properly aligned, the sys-
tem is in its optimum operating con-
dition for eliminating the effects of
any small amount of amplitude modu-
lation in the 4.5 mc. signal. Any devia-
tion from this aligned condition will
decrease the ability of the system to
combat interference. Hence, carefully

check the frequency response and line-
(Continued on page 95)

Fig. 2. Indications that are shown on
the image tube screen when the tests
covered in the article are performed.

Fig. 4. The video signal at the grid of cath-
ode-ray tube. as it appears on oscilloscope.

The appearance of normal sound cutput but no picture indicates that the

defect exists in the second video amplifier (if any) or the cathode-ray tube circuit,

TO
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Mac's RADIO
SERVICE SHOP

By JOHN T. FRYE

T WAS well after one-thirty when

Mac, just back from his lunch
- - period, strolled into the service
department of his radio shop. He ran
straight into an accusing look from
Barney, his apprentice, who stood at
the service bench pointedly tapping
his foot and glancing at his wrist
watch.

“Boy!” Mac exclaimed, blandly ig-
noring this act and mopping his face
with a handkerchief, “it’s hotter out
in that sun than a ballast tube’s
shell!”

“You can talk plainer than that, and
don’'t try to evade the subject,” Bar-
ney said sternly. “Where have you
been loafing?”’

“Say, Red,” Mac said, ignoring the
question completely and speculatively
eyeing the boy’s glowing thatch,
‘“swwvould you mind wearing some kind
of a cover, say a snood, over that hair
of yours these hot days? Every time
I look at it, I feel just as though I
were sitting in front of an open fire—.

“Oh, all right!’ he suddenly broke
down with a chuckle. “If you won't
dock me this time, I'll tell all. The
first and third Tuesday in every
month, a gang of us radio service tech-
nicians have an informal little get-to-
gether over at The Dutchman’s during
our lunch hour. Every guy buys his
own dinner; but after lunch, while we
are messing around with the dessert,
we talk about some phase of the serv-
ice game. Each meeting we try to talk
about a different subject. Today we
had cherry pie a la mode and adver-
tising.”

“Who started all
asked suspiciously.

“Well, I guess I did; and I'm glad,”
Mac replied. “It’'s working out even
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this?” Barney

Advertising for Dessert

better than I hoped. It is funny how
that so-and-so down the street, who
was a chiseling, price-cutting, cold-
solder-joint radio butcher before you
met him, can turn out to be a pretty
good sort when you look at him over
a bowl of chili or a big plate of spa-
ghetti-and-meat-balls. It's strange,
too, how you find out that he is getting
gray hairs wrestling with the same
problems you have, and how just talk-
ing things over with him seems to
shrink those problems down to size.
We are picking up new members every
meeting day, and I should not be sur-
prised if this thing grew into some
kind of a service technicians’ organi-
zation one of these days.”

“Did you get any new ideas on ad-
vertising along with that cherry pie?”

“Lots of ’em,” Mac admitted
promptly.

“For instance?” Barney prodded.

“For one thing, we decided that the
old saw about word-of-mouth adver-
tising’s being the very best kind for a
radio service business needed consid-
erable qualification. That sort of pub-
licity has a lot of variables over which
the service technician has no control.
Its worth depends on how gabby your
customers are, how many friends they
have, and so on. In a large city, where
very little neighboring goes on, the
effectiveness of this kind of advertising
is considerably less than in a smaller
community where the people do more
talking to each other.

“Now do not get the idea that we are
opposed to doing good work and be-
having courteously so that our custom-
ers will recommend us to other people.
Far from it! What we decided was
that it was foolish to depend entirely
on that kind of a business-builder. At
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best, it needs lots of time to do its
good work. After a business is well
established, word-of-mouth advertis-
ing can do much to keep it going; but
other types are required to launch a
new business or to pep up a puny one.”

“What are some good types?”

“Archie, of Archie’s Radio Service,
has spent more money on advertising
than anyone else in town, and he has
kept a pretty close watch on results;
so all of us were interested in his
opinions. He says that his most spec-
tacular results come from direct-mail
advertising. Those return-postage dou-
ble-cards give you a chance to see
exactly what results you are getting.
He pointed out, though, that you had
to watch little things in that kind of
advertising. For example, he found
that cards addressed by hand to spe-
cific persons brought in a far greater
return than those addressed on a type-
writer or those sent to the ‘occupant’
at a certain address. Apparently a
lot of other people just glance at the
less personal ones and throw them
into the wastebasket.

“He says that about the next best
thing for quick results is a good-sized
‘special’ ad in a newspaper. For ex-
ample, a Spring or Fall flat-rate,
‘clean-and-check’ offer invariably gets
good results for him.”

“How  about running a small ad
regularly ?”

‘“Bill has a special angle on that sort
of thing. He calls it ‘riding the coat-
tail of the national advertisers. By
that he means that he tries to tie in
his own advertising with national ad-
vertising by big companies. As an
example, the tube manufacturers have
spent millions of dollars implanting in
the minds of the people that good
tubes mean good reception, and proof
of how well they have done their job
is contained in how often we hear
that phrase, ‘I think it must be a tube.
Bill runs a little ad continuously that
simply says he tests tubes free of
charge—meaning tubes out of the set,
of course. He says this inexpensive
little ad pays for itself in tube sales
alone; but it also makes many new
contacts for him and brings in several
repair jobs when it is found the trou-
ble is not in the tubes.”

“Does Archie think those big-as-a-
bed-sheet calendars he puts out pay
off ?”

“Yes, he is convinced that they do.
He says that lots of people who call
him say that they noticed the calen-
dars. Those jobs cost better than a
dollar each, and he says there are sev-
eral angles to be considered. For one
thing, he tries to put them into banks,
beauty shops, license bureaus, and bar-
ber shops, as well as taverns, garages,
and pool rooms. That means that the
picture must be one that is acceptable
in any company. In short, ‘cheese-
cake’ pictures are out. Another im-
portant point is to have the calendar
hung in a good place. That is why he
always ‘happens’ to have a tackham-
mer with him when he distributes a

(Continued on page 124)
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Fig. 1. The complete trans-
ceiver, ready for installation.
The receiver oscillator is
mounted in the case at right.

By HARRY R. HYDER,
W3NVL

.

A transmitlter-receiver combination featuring

erygstal control of the transmitter on 144 me. band.

Y VER since we acquired a car, the
{ urge to “Go Mobile” has become
. 4 more and more insistent. With-
in a short time (about two days!), we
had reached the point where we were
convinced that life would be empty and
unhearable without a rig in the car.
Obviously, something had to be done.
But—which band? What kind of a
rig? How much power? What about
the receiver? All these questions had
to be answered. The question of which
band was most easily answered. The
thought of battling the QRM on ten
meters with a few watts and a whip
antenna was anything but appealing.
Six meters, in this area, is not very
thickly populated. The 144 mec. band
seemed the logical choice for the fol-
lowing reasons: In urban areas, there
are usually a number of stations on
the air every night, the QRM problem
is not severe, high power is not needed
for local QSO’s, and several of our
friends had mobile rigs which they op-
erated with great suceess.

Since the ampere-hour capacity of
an automobile battery is slightly less
than the local power lines, power drain
is a prime consideration. We toyed
with the idea of installing a surplus
PE-103 dynamotor—until we heard
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that the thing drew 21 amps! Then
we remembered that the car's broad-
cast set had a power supply capable of
giving 275 volts at 100 mils and drew
only 10 amps from the battery, includ-
ing filaments. If we could utilize this,
our power problem would be solved.
But would this be enough? More of
that later. Investigating the radio, we
found that it was a very easy matter
to install a d.p.d.t. toggle switch on the
broadcast set, transferring “B plus”
and filament voltage from the set to
the two-meter rig. We had our power
supply.

This left the rest of the rig to be de-
signed. Now, anyone going on two
meters with a modulated oscillator and
radiating superregenerator is going
to be as unpopular as the young man
in the Lifebuoy ads; so nothing less
than crystal control and a superhet re-
ceiver were considered. At first, we
were rather doubtful of our ability to
design a crystal-controlled transmitter
with modulator, yet keep the battery
drain down to 100 ma., but with judi-
cious allocation of the precious milli-
amperes the job was done.

The receiver portion is shown in Fig.
2. Tt was decided to make the receiver
audio do double duty as a modulator in
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order to save space, another very im-
portant factor, and filament drain.
The voltage amplifier is one-half of a
miniature 12AT7 (the other half has a
peculiar function and will be described
later), and the power amplifier is a
6AQS, which is our old friend the 6V6
In miniature. The modulation trans-
former system is interesting: it con-
sists of two ordinary plate-to-voice coil”
output transformers, T. and 7T; con-
nected “back to back.” This scheme
was described in detail by the writer
on page 51 of the January 1946 “QST,”
and was peculiarly suited to our appli-
cation, since a s.p.d.t. section of the
push-to-talk relay, RL,, connects the
secondary of the first transformer di-
rectly to the voice coil of the speaker
on receive, and to the other trans-
former on transmit, where the audio
voltage is stepped up again and used to
modulate the Class C amplifier. The
efficiency of each of these transformers
was measured to be slightly over 80
per-cent, so there is a small loss of au-
dio power over a single modulation
transformer, but since three watts of
audio will completely modulate the
transmitter, and the 6 AQ5 can put out
almost five watts, this was not consid-
ered important. The audio system
turned out to have much more gain
than necessary (the 12AT7 has a mu
of 55), so some of it was thrown away
on inverse feedback, cleaning up the
distortion considerably and making the
matching less critical. The audio
range was purposely limited to 300-
3000 cycles by using low-capacity cou-
pling condensers and rather high audio
plate bypass condensers. The audio
input transformer is one of the famil-
iar microphone and single plate-to-
grid transformers, made by most trans-
former companies expressly for this
purpose. The single button carbon
mike gets its voltage from the 6AQ5
cathode circuit, through an R-C filter.
Two 105 volt voltage regulator tubes,
miniature OB2's, are included to sta-
bilize the voltage on the modulator
screen, crystal oscillator plate, and
local oscillator plate.
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o TRANSMITTER TERMINAL BOARD
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e

RELAY CONTACTS SHOWN IN
ENERGIZED {RECEIVE) POSITION

METER JACK
0-50 MA.

R24

Ry, Ry, Riz—1 megohm, V5 w. res.
2 Ry, Rg, R1o—4700 ohm, V2 w. res.
R,—180 ohm, V5 w. res.
Rs, Rs—33,000 ohm, V5 w. res.
R;, R:-—100,000 ohm, 15 w. res.
R,, R:y—10 megohm, V5 w. res.
R.y,—100,000 ohm, 1 w. res.
£,,—50,000 ohm pot.
K3, R4,—500.000 ohm pot.
R.,~—390 ohm, V5 ., res.
R,—2200 ohm, V5 w. res.
R.s—470,000 ohm, V5 w. res.
Ry—180.000 ohm, V5 w. res.
Pa—4700 ohm, 2 w. res.
Pos, Rar—1500 ohm, 2 w. res.
R5—=220.000 ohm, V5 w. res.
1» Cy—3-13 pufd. ceramic trimmer cond.
Co—33 pufd. ceramic cond.
Cq—2.2 pufd. ceramic cond.
C;—150 pufd. ceramic cond.
Ci. Cs, Cis—1In can with Ly, L,
C;, Cyy, Cupy Cus. Cupy C.g—.001 pfd. ceramic
cond.
Co—2700 ppfd. ceramic cond.
Cia, C1o—47 pufd. ceramic cond.
Cy—68 pnufd. ceramic cond.
C.5—.005-.015 ufd. nsica cond. (see text)
Cis—1 ufd.. 200 ». cond.
Cyz, Coo—25 ufd., 25 v. dry elec. cond.
C.s—4700 pufd. mica cond.
Cog—220 pufd. mica or ceramic cond.
Coy—.01 pfd.. 400 ». cond.
C.s—6800 ppfd. mica cond.
Coy, Coz—68 pipfd. tnica cond.
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RFC,—1 mhy. r.f. choke (National R50)

RFC,—Same as RFCy, with all but one pi
removed

RFC.—80 mhy. r.f. choke

RFC,, RFC;—3.0 phy. Wind 30 t. of #28
Formex wire on Y4” by 34" pigtail form or
high resistance, V5 w. res.

Lll—4 t. #16 bare tinned, ¥g” inside dia., 35”
ong

Ly—Same as L,. Both coils are soldered directly
across terminals of C, and Cg

Ly,—10.7 mc. midget slug-tuned i.f. trans. (F.
W. Sickles Co.)

L,—Same as Ly (see text)

Ji, J—Chassis connectors

J;—Closed circuit jack

J—Three-way microphone jack

Js—Open circuit jack

Si—D.p.s.t. toggle sw.

PL\—Pilot light

T—Single button mike and plate-to-grid trans.
(Stancor A3833)

Ty, T;—7000 ohm plate-to-voice-coil trans.
(Stancor A3878)

RL,, RL,—3 p.d.t. 5000 ohm coil telephone
type relay (see text)

Vi —6AK5 tube

V.—6BJ6 tube

Vo—6C4 tube

V,—6A4AQ5 tube

Vi—124T7 tube

Vi Vi—OB2 tube

AMike—Shure SW-107 (Surplus)

Speaker—4" 3 ohm v.c. PM Dynamic

Fig. 2. Dicgram oi receiver and modulator.

The transmitter section shown in
Fig. 5 posed quite a problem, until we
heard of 48 mec. crystals. This reduced
our requirements to an oscillator, a
single tripler, and a final amplifier. It
was decided to use triodes all the way
through, since there are a number of
types which operate efficiently at v.h.f.
Both the 12AU7 and 12AT7 were con-
sidered, but their basing did not lend
themselves to push-pull amplifier on-
eration. This left the 6J6 and the TFS;
the latter was chosen because of its
large base, which would permit better
parts placement. The Western Elec-
tric 2C51 could also be used, but it is
expensive and not readily available.
One 7F8 is used as an oscillator-tripler,
and the second, as a push-pull Class C
amplifier. The oscillator circuit is
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The receiver oscillator is separate.

conventional, except for the inductance
in series with the crystal. This circuit
is recommended by the crystal manu-
facturer and should give no trouble, as
long as the oscillator plate voltage is
held down to 150 volts. The tripler is
likewise conventional. Both stages are
tuned by 3-plate midget air trimmers,
with the coils soldered directly to the
condenser terminals. The tripler grid
is tapped down half way on the oscil-
lator tank circuit, L.. The amplifier is
inductively coupled to the tripler, and
the two leads from the amplifier grid
coil, L, are ‘“‘crossed over,”’ to permit
easier mounting of the two neutraliz-
ing condensers, C;, C; which are both
1.5-7 pufd. ceramic trimmers. The am-
plifier plate tuning condenser, C;, is a
three-plate “butterfly,” with 3" wide
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brass strips soldered to each stator as-
sembly. These strips have low induct-
ance, giving good tank circuit effi-
ciency. The tank coil, L;, is mounted
at one end of the strips and the other
ends go to the tube plate terminals.
The output link, L includes a 3-30
ppfd. air trimmer, for adjustment of
load coupling. The transmitter is built
as a sub-assembly for easier construc-
tion and servicing and may be removed
quite easily. Power connections are
made to a terminal board on the inner-
rear drop of the chassis. The trans-
mitter output goes to a midget coax
jack, J.. A 6-inch length of RG53U
coax, fitted with a plug, comes from
the antenna change-over relay on the
main chassis to this jack, It can read-
ily be seen that the transmitter is
really an independent unit, and can be
removed and used as a driver for an
832 or 829 at the home station. The
measured power output of the coax
fitting turned out to be 3.1 good,
healthy, r.f. watts, and the total “B”
drain on transmit, including modula-
tor, was 95 ma. Success!

The Receiver

This was a different sort of problem,
Power drain would naturally be lower,
but sensitivity and selectivity were
prime considerations. Any form of su-
perregenerative detector operating at
144 mc. was rejected, since its selectiv-
ity would not be adequate. But a
straight superhet would require too
many tubes and tuned circuits to give
adequate gain. So we compromised on
the familiar superregenerative super-
het, with one stage of i.f. operating at
10.7 me. The measured selectivity of
the receiver is less than 200 kec. at 10
times down, which is good enough for
the present state of the band and yet
does not require extremely fine tuning,
which would be impractical in mobile
work. The measured sensitivity is 1.5
microvolts for 10 db. (power) of quiet-
ing; and the leakage from a Ferris 18C
signal generator, a fraction of a micro-
volt, can be heard distinctly, The cir-
cuit is conventional except for one
thing; and that is that the receiver is
tuned remotely, by the small unit seen
to the right of the rig in the photo-
graph. What does this unit contain?
Nothing but the receiver’s local oscil-
lator! Our reasoning went something
like this: tuning must be done from
the driver’'s seat. Yet, the whole rig
could not be installed there, since there
was not room enough. How about a
remote r.f. head mounted on the steer-
ing column with the rest of the rig in
the trunk or behind the rear seat?
Better, but there were too many cables
going around. Then the idea hit us
like the proverbial ton of bricks. Why
not mount the local oscillator on the
steering column and pipe it to the rest
of the rig, wherever that might be,
through a hunk of coax? A 6C4 as an
oscillator can put out a couple of
watts, and even allowing for a great
deal of attenuation in the coax,
enough should be left at the receiver
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for efficient conversion. And since only
one r.f. tuned circuit was contemplated
in the receiver proper, this could be
permanently tuned to 146 mec., and the
loss in gain at 144 and 148 mc. would
be negligible. This remote-oscillator
system was tried and worked perfectly.
As an experiment, a 100 foot coil of
RG58U coax was connected between
the oscillator and the rest of the re-
ceiver. No decrease in sensitivity was
noted. The oscillator circuit shown in
Fig. 7 is conventional, except that a
hairpin tank circuit made of %" out-
side diameter copper tubing is used. A
3-13 ppfd. ceramic trimmer condenser
is used as a band setter and a two-
plate condenser is used for tuning.
The hairpin has a right-angle bend to
get it to fit into the case. The oscilla-
tor is coupled to the coax line by an-
other, smaller hairpin. The coupling
is adjustable by bending the smaller
hairpin. Getting to the receiver
proper, shown in Fig. 2, the mixer is a
6AKS, with grid-leak bias. The first
i.f. transformer is a midget slug-tuned
10.7 me. unit, originally intended for
FM set use. The i.f. amplifier is a
6BJ6, which has a 150 ma. filament and
lower grid-plate capacitance than a
6AKS5. This is important, since the
gain of this stage is rather high. A
6AKS5 was first tried, but did not give
as much gain before oscillation set in.
The 6BJ6 plate load is a 1 mhy. r.f.
choke, and it is capacitively coupled to
the 6C4 superregenerative detector.
The detector coil is a unit similar to
the first i.f. transformer, with one
winding removed. It is not really nec-
essary to remove the other winding, as
long as it is tuned quite far from 10.7
mc. The detector circuit is conven-
tional and superregenerates smoothly
with 25 volts on the plate. It pays to
experiment with the value of C; (Fig.
2), since this has a great effect on the
detector operation. The optimum
value will fall between .005 and .015
u#fd., and the smallest value consistent
with smooth operation should be used.
The one used in this unit is .0068 ufd.

Push-to-Talk Circuit

Push-to-talk is a necessity in mobile
operation. At the home station this
could be done quite simply with a sin-
gle relay, but in this rig numerous cir-
cuits had to be switched to accomplish
changeover. The obvious answer
would be to use a couple of 6 volt d.c.
relays operated by the push-to-talk
button on the microphone. To this
there was only one drawback—it was
also desired to operate the rig at fixed
locations from a 110 volt, 60 cycle
power supply. And relays which oper-
ate from either a.c. or d.c. of the same
voltage are not to be had. Then one
day, while looking over the surplus
counter at the local radio store, we
came across some high-resistance tele-
phone-type relays. These had 5000
ohm coils and closed on about 10 ma.
We were struck with the idea of run-
ning them off “B plus.” This had two
disadvantages: first, it put the full “B
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plus” voltage across the push-to-talk
switch when open and also robbed us
of 10 ma. of our precious “B” current.
The latter was most important in
transmit position, since on receive the
total “B” drain was only about 65 ma.
We solved this by having the relays
energized in the receive position rather
than in transmit. The first problem
was solved by using the other section
of the 12ATT7 audio amplifier to control
the relays. Here is the way it works:
the two relays (two had to be used,
since not enough contacts were avail-
able on one) are connected in series in
the plate circuit of the control tube.
A high resistance, R, is placed in the
cathode, and ordinarily the tube would
be close to cut off and the relays not
energized. But a positive voltage,
about 25 volts, obtained from a high-
resistance voltage divider, R, R,
across one of the voltage regulator
tubes, is applied to the grid of the con-
trol tube, counteracting the cathode
bias and causing the tube to draw
enough current to energize the relays.
This is the condition in receive posi-
tion. The push-to-talk switch is con-
nected from grid to ground. When this
is pressed, the positive voltage on the
grid is short-circuited to ground, the
tube returns to its non-conducting
state, and the relays open, switching
all the circuits to transmit. This may
sound very complicated and no doubt
is, but it does the job. If you think you
can do any better you are welcome to
try. Each relay is a 3 pole, double-
throw affair. One of the relays, luck-
ily, had a set of ceramic-insulated con-
tacts, and this was used for antenna
changeover. At first it was suspected
that the antenna relay would intro-
duce considerable loss, but the actual
measured loss was less than .2 watts,
which is a small fraction of the 3.1
watts which the transmitter puts out.

Fig. 4.
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Fig. 3. Interior of receiver oscilla-
tor. See Fig. 7 for wiring diagram.

Of course, in any mobile installation,
size is an important consideration. In
the junkbox, we discovered an 8" x 8"
x 12" metal cabinet, which had been
used for some forgotten purpose in
prewar days. With some misgivings,
we attempted a layout in this re-
stricted space. Happily, through the
choice of midget tubes and compo-
nents wherever possible, we were able
to achieve a layout which included
everything necessary, yet permitted
easy wiring and assembly. The cabinet
was fitted with four surplus Lord
shockmounts, to help the rig take the
inevitable jolts and jars of mobile
work. The standard chassis size for
this cabinet would be 77x97x2”, but

Top view of receiver and transmitter. Meter switch is mounted on a bracket.
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Ri—3300 ohm, V5 w. res.

Ro—4700 ohm, 2 w. res.

Rs, Rs, Ry, Ry, Rig—100 ohm, 15 w. res.
R—22,000 ohm, 1 ». res.

Re—5600 ohm, 2 w. res.

Rg—2200 ohm, 1 w. res.

Cy, Cs—7 ppfd., 3 plate midget air trimmer

cond.

Co, C,—470 ppfd. mica cond.

Co—47 pufd. mica cond.

Co, C7—-1.5-7 uufd. ceramic trimmer cond.
(Erie)

Ce—3 pufd. (total) midget butterfly cond.

Cy—1000 pufd. mica cond.

Cio—3-30 pufd. air trimmer cond. (Phillips)

RFC,, RFCs, RFCy;—3.0 phy. Wind 30 1. of
128 Formex wire on Vi by 3, inch pigtail
form or high resistance, V5 w. res.

+
TRANSMITTER TERMINAL BOARD

6
Fl LAMENTS

$1—2 pole, 5 pos. rot. sw.

L—20 t. #30 DSC closewound on 1 megohm,
1 w. res. Do not dope

L—10 t #16 bare copper K" inside dia.
spaced wire dia. Tap at 5 t

Ly—3 t. #£14 bare copper, 3/5” inside dia. V4"

lon
L,—6 t. $£14 bare copper. Wound in 2 sec-
tions, 3 t. on either side of L, each V4"

long, with 33" gap in center

Li—6 t. {f14 bare copper 33" inside dia.
Wound in 2 sections of 3 t., each V3" long,
with 15" gap in center

Le—3 t. #14 bare copper, %" inside dia.

Wound in center of Ly
J—Chassis connector
Xtal—48 mec. crystal
Vi, Vo—7F8 tube

Fig. 5. The r.f. portion of the transmitier.

this did not seem large enough. So a
chassis was bent up from .040” 52ST
half-hard sheet aluminum. Aluminum
is very easy to work and is a good

Fig. 6.

A 48 mc. crystal is used with a tripler.

conductor. The construction of the
chassis is apparent from the photo-
graphs. It measures 73%” deep, 10"
long, and 2%"” high, and was built in

Underchassis view, showing 1.f. portion of transmitter along bottem of photograph.
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about an hour using merely a pair of
shears and a vise, with a couple of
short lengths of iron angle to assist in
the long bends. After the mounting
holes were drilled, the chassis pieces
were dipped in a caustic soda solution
to give the familiar “frosted” finish,
and the outer surfaces only were given
a coat of clear lacquer to prevent
finger marks. The 8"x10” panel was
made from thicker aluminum and was
given two coats of gray Duco, sanding
between coats. Of course, a larger
standard panel and chassis may be
used if the reader has qualms about
sheetmetal working.

The transmitter sub-assembly is
mounted at the rear of the chassis, and
the receiver-modulator at the front.
This may be readily seen in Fig. 4. All
of the transmitter tuning adjustments
are made from the top of the chassis
with a screwdriver, since the necessity
for changing frequency is slight, and
only bloated capitalists own more than
is mounted on an aluminum bracket
over the oscillator-tripler tube, since
one 48 mec. crystal! The meter switch
this is the only space which could be
found for it. The meter jack is on the
front panel, however, and is spaced
one inch behind the panel on a strip of
bakelite, since both sides of it are
“hot.” All of the other controls are
mounted on the front panel. At the
far right are the antenna jack (stand-
ard size coax), the local oscillator in-
put jack (midget coax), the main
power jack, and the oscillator power
jack (both Jones type). On the upper-
right corner of the panel is the “B
plus” switch and pilot light. The three
knobs control receiver a.f. gain, trans-
mitter a.f. gain, and regeneration. Un-
derneath these knobs are the micro-
phone jack, a test push-button (in
parallel with the microphone push-to-
talk switch), and the remote speaker
jack, which cuts out the internal
speaker when a plug is inserted. The
meter jack is at the far left. In order
to dress up the unit slightly, the
two audio output transformers were
mounted in an aluminum shield can,
one above the other. The audio input
transformer and the 80 mhy. r.f. choke
were mounted in another shield can.
Needless to say, all of this lily-gilding
is not necessary. The r.f. wiring is as
short and direct as possible. The midg-
et ceramic condensers used for by-
passing and coupling are about the
only ones that can be used in so small
a space. The long audio leads from
the relay to the front panel controls
and tubes are shielded and covered
with spaghetti. The leads from the an-
tenna and oscillator jacks to the relay
and tuned circuits are 75 ohm twin-
lead, and these short lengths cause no
loss due to the slight mismatch. The
external local oscillator is built in a
standard 3”"x4"x5" steel can, designed
to be mounted on the steering column
of the car. Its construction is fairly
obvious from the photograph. An
aluminum wall is placed about 122"

(Continued on page 104)
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Compiled by KENNETH R. BOORD

"YE ARE pleased to dedicate
' the ISW Department this
month to the Swiss Short-
wave Service. Here is current infor-
mation just received direct from Rus-
sell Henderson of the Berne staff:
The Swiss Short-wave Service’s sum-
mer program for 1949 includes several
new transmissions. There are now
three transmissions in English daily
to the United States; two daily to Aus-
tralia, New Zealand, and the Far East;
and the daily broadcast to the United
Kingdom and Eire has been consider-
ably enlarged. Switzerland now calls
the Orient with three complete trans-
missions a day: the first beamed to
Southeast Asia, the second to India
and Pakistan, and the third to the
Middle East. The services for Spain,
Portugal, and Latin America have
been enlarged, while the program for

Europe is now more varied and is
broadcast between 0020-1700. This
program is also beamed to Africa

three times daily.

All transmissions give news and
news commentary features for infor-
mation of listeners abroad. “The
Swiss Viewpoint” is given on home
and foreign affairs, cultural matters,
and economy. Nightly, there is a sur-
vey of the Swiss press, while the fea-
ture, “Towards A Better World,” (un-
der which title the more constructive
aspects of the rebuilding of Europe
was treated) has been retained. From
now on, SBC’s correspondents in Eng-
land, Germany, Italy, and France will
present weekly reports on the situa-
tion in the countries surrounding this
tiny democracy in the heart of Europe.

The “Swiss Curiosity Shop” is once
again a nightly session. In it, the pro-
grams “Among Us Girls,” “We Re-
corded It For You,” “You Asked For
It,” and “The Music Box of Lucas”
have been kept, while new highlights
are evenings with the studio orchestra
conducted by Paul Burkhard (a pro-
gram of light music) and “The Shop-
keepers” (an amusing program of the
off-the-microphone activities of the
Swiss Curiosity Shopkeepers). Sunday
night’s feature is now “Switzerland at
Work and Playv,” a program in the
form of a weekly documentary on life

(Note: Unless otherwise indicated, all time is
expressed in American EST; add 5 hours for
G “News'' refers to newscasts in the English
In ovder to avoid confusion, the 2%

language.
hour cloek has been used in designating the times
of broadeaxts. The hours from midnight uantil
noon are shown as 0000 to 1200 while from 1
p.m. to midnight are shown as 1300 to 2400.)
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in Switzerland, its industries, its
sports, its government, and the daily
cares and joys that make up living in
Switzerland.

The popular hour-long programs for
Swiss abroad, full of the delightful
Swiss folk music enjoyed by everyone,
are still highlights of the summer pro-
gram. There is the “Soiree Romande”
for French-speaking Swiss abroad,
“Serata Ticinese” for Italian-speaking,
and the “Schwyzerdutsche Heimeto-
big” for the dialect-speaking Swiss
overseas.

The request program, “Dancing in
Switzerland,” is more popular than
ever, while the “Sunday Evening Con-
cert” and the weekly “Symphony
Hour” present music played in Switz-
erland to the world. “Music by Swiss
Composers” and ‘“‘Swiss Folk Music”
are presented once a week.

These detailed program hours have
been made possible by the installation
of three 100 kw. and two 25 kw. trans-
mitters at SBC’s transmitting center
at Schwarzenburg, near Berne. Switz-
erland now calls the world 24 hours a
day on HERS3, 6.165; HER4, 9.535;
HERS6, 15.305; HERY, 17.784; HERS5,
11.865; HE15, 11.715; HED7, 15.120;
and HEU3, 9.665. Further program de-
tails are in the program schedule
which is available free on request to
the Swiss Short-wave Service, Neuen-
gasse 28, Berne, Switzerland.

Through the courtesy of Art Han-
kins, Pa., here are complete summer
schedules of the Swiss Short-wave
Service:

To North America—First transmis-
sion 1730-1815, 11.865, 15.305, 17.784;
second transmission 2030-2215, third

William S. “Bill” Fargo. Augusta, Ga..
a regular contributor to ISW, shown at
the controls of his super-pro receiver.
Instrument at right is a pre-selector.

ah,
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transmission 2215-2300, 15.305, 11.865,
9.535.

To Australia, New Zealand, and the
Far East—First transmission 0215-
0400, 11.715, 11.865, 15.305; second
transmission 0400-0445, same chan-
nels.

To United Kingdom and Eire—
1345-1530, 9.665, 11.865.

To Southeast Asia—0745-0930,
15.120, 15.305, 17.784.

To the Middle East—1145-1330,
15.120, 11.865.

To Spain and Portugal—1545-1600
(Portuguese), 1600-1715 (Spanish),
11.865, 15.120.

To Latin America—1830-2000 (1830-
1845 Portuguese, remainder in Span-
ish), 11.865, 9.535, 15.305.

To Burope—0020-1700, 6.165, 9.535.

To  Africa—0120-0240, 15.305; 0500-
0730, 17.784; 1030-1700, 15.305. (This
is relayed from the European Serv-
ice.)

Our best wishes go to the Swiss
Short-wave Service in Berne, with
congratulations on the fine quality
and the expansion of transmissions!

* * *

Latins in English

We are delighted that some of the
Latin American stations have ex-
panded services to include interna-
tional programs in various languages,
including English.

Radio Nacional, PRL-8, 11.72, Rio
de Janeiro, Brazil has started a series
of broadcasts in English, directed to
the United States, Monday through
Friday at 2130-2145 (may be expanded
by this time). News, commentaries,
and music are included. Whether or
not this series will continue depends
on response from U. S. listeners, sta-
tion officials announced. (First re-
ported to me by Gaynor, Calif.)

Buenos Aires, Argentina, is now
using English, Spanish, French, Ital-
ian, and Portuguese for its interna-
tional service. Hans Leven, Brazil, air-
mailed this official Argentinian state-
ment:

“Stations Belgrano, El Mundo, and
Splendide have inaugurated an inter-
national broadcasting service directed
to the peoples of Spanish, English,
French, Italian, and Portuguese lan-
guages with the purpose of diffusing
in other countries those things which
refer to Argentine life, customs, his-
tory, work, progress, ideals, and arts.”
Official name of this new service is

(Continued on page 98)
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By CYRUS GLICKSTEIN

American Radio Institute

Expensive and time-consuming test procedures can oiten be
eliminated when these quick and easy cheecks are used.
They are adaptable for most types of TV sets.

Three representative
video sets. From top
to bottom: Cleervue’s
“Hollywood,” Motor-
ola’s 7” table unit, and
RCA’s Model 8-T-270.

- / ~ANY service companies and individuals handling
l TV guarantees are finding that the cost of servic-

- - ing receivers becomes too high for comfort when
sets must be picked up, serviced at the factory or shop,
and then returned to the home, making three jobs out of
one service problem. It is quite possible that, as guaran-
tees expire, high charges for servicing, caused by high la-
bor cost, may in time become a factor in slowing down the
rate of TV expansion, at least among the lower and me-
dium bracket income groups.

Any development that will cut down the cost of serv-
icing, allowing the price to be brought down while still
permitting a fair profit, will-benefit both the consumer and
the service technician, as well as the rest of the industry.
Lower cost, in turn, would have to be based on (1) a higher
percentage of servicing completed in the home on the
first call and (2) the time devoted to servicing each set
should be reduced to a minimum-—the last point being no
different from any kind of profitable radio servicing.

Progress on both these points will depend on the de-
velopment of faster, surer, and, preferably, simpler serv-
icing techniques, as well as on the ability to apply these
techniques.

The technique of disturbance testing described below
can be used in both the home and the shop and is primarily
designed to find a dead or weak stage in a minimum of
time.

Disturbance tests are basically the signal injection meth-
od of trouble-shooting, except that no signal generator
is used. They are not a new idea. Radio service tech-
nicians have been using them for a long time to find trou-
ble in a hurry, using a screwdriver to scratch grids and
plates, shorting resistors, etc. Many TV service techni-
cians use them in one form or another, and they are com-
monplace in radio and TV production line testing.

As with any tool, advantages and limitations should be
understood. In the credit column, disturbance testing
is a quick method of locating a dead or weak stage with
the use of a minimum of equipment: a multimeter, a
screwdriver, a clip lead, and a .1 condenser. It is espe-
cially handy for trouble-shooting in home calls when it
is either not convenient or not possible to bring along
bulky test equipment. Incidentally, in making service calls
to the customer’s home, it is well to get some general idea
of the nature of the trouble beforehand, so a proper selec- oeseos
tion of replacement tubes can be brought along, in the
event the cause of the difficulty turns out to be a bad
tube.

On the debit side is the point that it is not a good method
for finding such faults as distorted output, mistuning, and
similar troubles. Also, it may not give too definite an in-
dication of trouble with certain stages. However, if it is
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General Electric’'s Model 805 table model set
{top) uses a 10” tube and is housed in a plastic
cabinet. DuMont’s “Chatham”, housed in wood-
en cabinet, is shown in the center while G.E.’s
streamlined Model 807 is shown at bottom.
Trouble shocting any one of these sets can
be done the “quick and easy” way by using
disturbance tests method outlined herein.

understood that this is mainly a preliminary method of
locating trouble, to be used only when a dead or a
weak stage is indicated, and that other methods of trouble-
shooting can continue where this leaves off, it will be
found a valuable time-saver for the service technician.
It will very often localize the defective stage in a matter
of minutes, and it is then necessary only to make a tube
check, or to take voltage and resistance readings to find
the defective component.

To show how disturbance testing is applied to TV, sup-
pose we start with a given type of receiver—the RCA 630,
a set which is also marketed under a number of other
trade names. It does not follow that every test here will
apply to any receiver, although most of them will. By a
little experimentation on a functioning set of a given
type, the service technician can compile information that
will be very useful for servicing such receivers later on.
One caution might be suggested. Where there is any doubt
that a particular disturbance test will definitely show
whether that stage is operating or not, try it twice on a
good set—once with the tube in and once with the tube
out. Naturally, there should be a noticeable enough dif-
ference in action to make the test valid.

The general divisions of the receiver we are subjecting
to test are:

. High-voltage supply (including CRT)
. Sweep circuits

. Low-voltage supply

Audio strip (including i.f.’s)

. Video strip (including i.f.’s)

. Front end

In making a preliminary analysis of the receiver, we
find the set uses a fly-back type of high-voltage system.
This depends on the fast collapse of the lines of force of
the horizontal saw-tooth in the horizontal output trans-
former, inducing a high voltage in one of the windings.
The product is then rectified, filtered, and fed to the in-
ternal aquadag coating of the CRT.

Let us assume the first trouble is that no spot appears
on the screen when the set is turned on, and the brilliance
control is maximum; sound is coming through. This may
be due to three general causes.

1. Failure of the high-voltage system: transformer, rec-
tifier, filter, etc. Of course, without high voltage to pull
the beam of electrons to the screen, no spot can appear.

2. Failure of the horizontal saw-tooth. If no saw-tooth
comes to the horizontal output transformer, we do not
merely lose horizontal deflection, but no spot can appear
since no high voltage will be generated.

3. Failure of the CRT—including correct.voltages on
its electrodes. This would include an open filament, grid
biased to cut-off, incorrect placement of bending coil, etc.

Disturbance tests, as in all planned trouble-shooting,
will proceed to rule out or localize the main possibilities.
The first step is to note if the CRT filament is lit. If so;
the set is turned off, and the high-voltage cap is taken
off the CRT. The set is turned on again, and a quick
check is made to determine if high voltage is available to
the CRT.

Test One: The high-voltage cap is held at the rubber
base with one hand, and the cap is brought close to its
connection point on the CRT. If there is a thin and con-
tinuous arc as it is held about a quarter inch from this
point, we can assume we have high voltage.

Before any brick-bats start fiying, the author would like
to indicate he is well aware there are about 9000 volts on
the spring contact inside the rubber cap. However, the
cap is adequate insulation, the test has been made in-
numerable times, in fact, is almost standard in production
testing, and there is no danger of shock if reasonable care
is exercised in holding the cap. It might also be men-
tioned that even in the case of direct body contact with
the spring in the cap, the filter series resistance (one
megohm) as well as the small charge stored by the low
filter capacity would bring the total current that could
possibly fiow through the body to far less than the 150
ma. necessary for a dangerous shock and even less than
the 20 ma. required for an uncomfortable shock. (Fink:
“Principles of Television Engineering,” p. 363) However,
this is not to be considered as an invitation to test the
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accuracy of Mr. Fink’s allegations, since it is always pos- Test Four: The condenser lead is applied to ‘the grid

sible for R and C values to change under operating condi- of the 6BG6. The object is to check for the horizontal
tions. saw-tooth by sound—to use our sound stages as a signal
If we have the arc, then, at the CRT high voltage con- tracer, since 15,750~ is an audio frequency, or at least
nection point, we assume we have “B-+” for the picture just above the audio range. The horizontal hold control
tube. To check further why there is no spot, we verify the should be varied, and as it is rotated a shrill whistle vary-
voltages at the tube socket. This is done by simply re- ing in pitch will be heard. Part of the range of the hold
moving the socket from the tube and a voltmeter reading control will probably be inaudible, since it will be above
taken from each socket pin to ground and compared with the hearing range of most listeners.
indicated voltages on the schematic. This may show up This, of course, assumes: (a) the audio circuit is work-
the reason for non-functioning of the CRT—biased to cut- ing (for audio checks, see below), (b) the horizontal saw-
off, no screen grid voltage, etc. If these voltages are O.K. . tooth is reaching the grid, and (c) the antenna is discon-
then the last factor to be checked would be the bending nected from the set, or the channel selector is on an un-
coil or magnet, which acts as the ion trap. If this is far used frequency so no signal will be coming in to lock in
enough out of position, no spot appears on the screen. the horizontal saw-tooth at 15,750~. If the saw-tooth is
At any rate, a quick high-voltage check at the cap as present on the output tube grid and not on the plate, trou-
indicated in Test One tells us the next point to look for ble with the 6BG6 or its circuit is naturally suspected,
trouble. Suppose we do not have the arc. Then we as- and a further check should be made here. On the other
sume the trouble is either in the high-voltage system or hand, if nothing is heard, we assume there is no saw-tooth,
in the horizontal saw-tooth stages. and the condenser probe is moved (while leaving the other
There are other quick disturbance checks to localize end of the clip lead still attached to the first audio grid),
the trouble. The high-voltage cage is opened. This auto- to the plate of the 6SN7, V120B, horizontal discharge
matically breaks the circuit because of the interlock con- tube, grid of the same stage, and then the plate of the
nected to the cage. A patch-cord or even an electric horizontal oscillator, 6K6, V125. If we have heard no
shaver line cord can be plugged in. Obviously, since there saw-tooth while rotating the horizontal hold control at
is high voltage here, caution should be exercised. A screw- each step, then the oscillator (Continued on page 116)
driver with a heavy wooden or plastic
handle is used for the next test. Zenith’s Model 28T980E. 127 giant-

Test Two: The blade of the screw- .. crcular screen and Hoffman's
driver is touched to the plate cap of  Model 902. 16” metal tube TV sets.
the 1B3 (8016) (¥Fig. 1) high voltage
rectifier tube and slowly lifted. If
a.c. of high enough voltage is coming
to the plate of the rectifier, an arc will
be drawn off for about 3 ”—in other
words, there will be a thin, steady arc
between the cap and the screwdriver
blade which is held close to but not di-
rectly on the cap. Obviously, if we get
the arc here but not at the high volt-
age cap in our first test, the trouble
lies between these two points. A resist-
ance check should show up the trouble.
There are only a few parts to be
checked — the 1B3, filter condenser
C187, filter resistor R235, continuity
to high voltage cap, 1B3 filament wind-

ing continuity and placement, etc. g:;-;.-;ﬁ;.: ST

Test Th'refa: If no arc is found here iy Oyt 4 oy
the trouble is ahead of this stage, and i f’&ﬁ’ﬁ"’fz?ﬂi;ijﬁ
the blade of the screwdriver is rested ] o T B
on the 6BG6 plate cap and lifted slow- o e L e N

ly several times. Here, too, an arc
should be drawn off if the saw-tooth is
present here. If it is here and not
at the 1B3 plate, the trouble is be-
tween these two points (transformer
continuity from Point 2 to 3 on sche-
matic).

On the other hand, if no arc appears
on the plate of the output tube, 6BG6,
we proceed to the grid of the 6BG6 to
find out if the saw-tooth is coming in.

In other words, we have verified that
there is no d.c. output from the high-
voltage supply {(Test One) and no
high-voltage a.c. input (Tests Two and
Three), and the next step is to check
whether we have a saw-tooth input to
the 6BG6. For this test, we use a .1
condenser and a test lead with alli-
gator clips at both ends. One clip is
attached to Pin 1, grid of the 6ATS, : i
first audio stage. The other end of ; e
the lead is clipped to the condenser. =
The condenser is held like a probe, and
the unattached pigtail is applied to
various points of the circuit in the
next series of tests.

Admiral’s “Credenze” direct-view television
radio-phono combination and Garod’s 15"
consolette Model 15TZ9 television-radio
combination, featuring “Tele-Zoom™ control. . ey
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The transmitter and receiver combination in the background is al-
most obscured by the accessories needed for efficient operation of
the ham station. Resting on the transmitter: a DX log and official
country and prefix list and a good clock. In the foreground: plenty
of scrap paper for copying and the tools. pen and pencil: the log
book: and the amateur call book, the “telephone directory” of the air.

afmny

BY
ROBRERT HERTZBERG, W2DJJ

Part 6.

c.av. operator—it will save

Learn to be a good

you later embarrassrmient.

The BEGINNING
~AMATEUR

P NHE long history of amateur radio
is full of instances of sensational
- - DX operation accomplished with
extremely simple and inexpensive
equipment, very much along the lines
of the receiver and the transmitter de-
seribed in Parts 3 (April) and 5 (June)
of this series, appearing in Rapio &
TeLEVISION NEws. There are also many
notable cases of completely unhappy
experiences with the fanciest and most
costly equipment the market has had
to offer. What makes the difference?
It sounds sort of obvious to say, “The
operator, of course,” but the statement
deserves consideration because the per-
sonal element in ham radio is often
swallowed up in the attention that is
concentrated on new circuits, higher
power, bigger antennas, etc.

What makes a good operator? The

50

same qualities that make a good auto-
mobile driver or a good golfer: pa-
tience, carefulness, consideration for
the other guy, and proper maintenance
and operation of the available ma-
chine, clubs, or transmitter, as the
case may be. Your car might be a pre-
war heap with worn rubber and an
asthmatic engine, but if you drive it
carefully, feed it good fuel and lubri-
cant, and keep out of the way of the
trucks and buses, you will reach your
favorite beach or fishing spot and have
just as much fun as the butcher’s boy

who roars up in a red convertible.

Sure, you'll look at the latter and say,
“Now there’s a buggy I'd like to whip
around in,” but after you learn what
it cost, you’ll go back to your crate
and console yourself with, *“This gets
me where I want to go.”

www americanradiohistorv com

You can get out all over the world
with your modest receiver and pea-
shooter transmitter if you stick with
'em and learn to twist the dials and
punch the key properly. There’s an
old adage in the ham game: You can’t
work ’em if you dow’t hear ’em. A re-
generative receiver of the type de-
scribed in the April, 1949, issue of Rapio
& TELEViSION NEws is capable of de-
veloping terrific sensitivity, but you
can obtain it only by very careful ad-
justment of the regeneration control.
After a little experience, you'll be able
to tell just how far to advance it for
best reception of weak signals, and
then youw’ll be surprised at what rolls
in. Do you dare call that Australian
or British station ? What can you lose?

The quickest way to build up an im-
pressive collection of QSL cards is to
send clearly and perhaps a bit slowly
and to send complete, intelligible
words and sentences instead of the
weird and incomprehensible abbrevia-
tions of which many hams are unduly
fond. What's the point of sending in-
accurately at the rate of 20 words-per-
minute if the fellow at the other end
asks you to repeat half of your trans-
mission? You might as well have sent
accurately at 10 w.p.m. the first time
and at least had the satisfaction of a
full acknowledgement of receipt. Fur-
thermore, adjust your sending speed to
your receiving speed, as the other fel-
low will send at approximately your
sending rate. You're in ham radio to
enjoy the contacts you make; you
won’t get any fun out of your QSO’s if
you can’t copy what you hear. And
don’t be ashamed to admit it by using
QRS. If you will look up this signal,
you will see that it means, ““Send more
slowly.” Very often hams will send,”
“Sorry OM, heavy QRM please re-
peat,” when they really should have
sent, “You're too fast for me; please
slow down a bit.”

A plentiful supply of scrap paper,
preferably ruled, and a smoothly
working fountain pen are requisites
for the operating position, in addition
to a log book, a copy of the Call Book,
and a clock or watch. Stenographers’
notebooks are ideal for copying pur-
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poses-because the ruled lines are well
separated and permit easy scribbling.
A pen requires much less pushing than
a pencil. Initially, write down every-
thing of the other man’s transmis-
sions, and then decipher them . . . If
vou can! After a while, you will ac-
quire the knack of copying “in your
head,” and you will be able to carry on
long conversations without recording
more than call letters, date and time
of the contact, etc., in your log. And
don’t neglect the log. In these days
ol rapidly growing television service
and the concurrent growth of “TVI”
(television interference), real or im-
aginary, produced by ham transmit-
ters, you can never tell when the FCC
is likely to ask you to produce your
records. Actually, a complaint of in-
terference has to be pretty serious be-
fore the FCC acts, but if it does, and
your log clearly isn't properly kept,
you're in for a hot time.

In this connection, it might be well
to state that you must record every
transmission you make. Many hams
have the mistaken notion that they are
required to record only two-way con-
tacts. This is definitely wrong. If you
call a station, or C@, and no one an-
swers (and that does happen, you
know!), you must still jot down the
pertinent information.

CQ is the most useful and at the
samce time the most misused signal on
the air. If you want to work someone,
make it easy lor him to identify you.
A highly effective system is to send CQ
three times, followed by your call
three times, and to repeat the sequence
for about 90 seconds. Just sending CQ
over and over and over, without throw-
ing in your call letters, will discourage
rather than attract an answer.

If you hear a CQ and want to an-
swer it, use a slightly different proce-
dure. Remember that the other fel-
low is tuning around for his own call
letters, so send these slowly and
clearly for about a minute in an un-
broken string, insert your own call
three or four times after “de,”’ and re-
peat the long call. A minute and a
hall or two minutes is plenty; if he
doesn’t tune you in in that time he’s
not hearing you at all and you’re only
wasting time and juice.

A contact doesn’t, or at least
shouldn’t, end with the final sign-off
signal. While you have the Call Book
open in front of you, immediately ad-
dress a QSL card to your new friend,
filling in the date and time of the QSO.
You can stamp and mail it the next
day, but get it ready now. A supply
of QSL cards is as important around
the ham shack as any piece of equip-
ment. They are cheap and they often
are the start of wonderful friendships.

The “straight key” pictured with the
iransmitter in the June, 1949, issue is
certainly the best for a beginner. Many
old-timers will tell you it is also best
for experienced operators, because
with it you can make clean, unmistak-
able dots and dashes with compara-
tively little error. However, as your

(Continued on page 120)
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Fig. 1.

tment dize
00-Watt

NSMITTER

Over-all view of 400-watlt, c.w. phone transmitter.

By Buford Smith, wezMp

Self-contained in a two-foot high rack this
compact. easy-to-build rig covers 10, 20, 40,
75 meter bands using plug-in type coils.

¥y  NHE housing shortage has had a

tremendous effect on ham radio.
- - Many of us have only a very lim-
ited space in a trailer or small apart-
ment in which to carry on our hobby.
This means that, in many cases, we
have to be content with small low-
power transmitters which seldom pro-
vide contacts, or give up ham radio en-
tirely. Here, at W9ZMD, my main in-
terest lies in maintaining scheduled
operations with friends and personal
acquaintances with whom I have
worked in past years. For years now,
I have had to be content with the typi-
cal 807 rig. This transmitter is not to
be condemned, for under some condi-
tions it provided very enjoyable con-
tacts, but for regular operation some-
thing more was needed.

My first attempt at higher power
was to build a final amplifier and
power supply to be located remotely
in a garage or basement, and to be
excited through a long coaxial cable
from the 807 transmitter. This remote
r.f. section was to be adjusted to op-
erate Class B linear, and thus would
amplify either phone or c.w. signals
with no readjustment. The setup
worked very well, except that it was
very inconvenient to shift frequency in
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a band or to change bands, a trip to
the remote location being necessary
for each change. Also, on one occa-
sion, after changing frequency and
forgetting io readjust the amplifier
tuning, a little warning was received
because of excessive harmonic radia-
tion. Operations ceased at this time.

After this unhappy incident, I was
determined more than ever to build a
small transmitter to fit in the avail-
able space at the operating position,
and yet be able to run at a power in-
put of from 300 to 500 watts. In my
particular case, by removing two
shelves from the built-in bookcase, 1
could obtain a recess 27” high by 24"
wide and 15” deep. In order to profit
by past experience, the following points
were kept in mind while designing the
transmitter. As much of the rig as
possible should be built with the stand-
ard hand tools available to every ham.
It should incorporate simple, easy-to-
adjust circuits, but should not be sim-
plified to the extent that it would be
unsafe or would not conform to good
design principles. It should work on
all ham bands 10 through 80-meters,
and should have a minimum of con-
trols and require a minimum of re-
tuning when changing bands or fre-
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quency in a band. In order that the
rig may be easily moved and set up
at other locations, it should be com-
pletely self-contained, including all
control relays, antenna changeover
relay, and speech amplifier. Also, it
should be possible to change quickly
from phone to c.w. and from crystai
to v.f.o. operation, utilizing any com-
mercial v.f.o. Finally, because of com-
pactness, the heat dissipation from
dropping resistors, bleeders, and other
components should be at a minimum.

It was hoped that a standard 26%4"
cabinet relay rack would house the
transmitter, but when the over-all
height was checked in the catalogue,
it was found to be too great. This re-
lay rack would be ideal for those with
somewhat more room. In my case, a
cabinet had to be constructed, and it
was decided to reduce the height suffi-
ciently so that casters could be added
for ease in moving. The frame was
made of 1”7 by 1%” aluminum angle
from the junk yard, held together by
10-32 screws, and the sides and back
were covered with %" Masonite pan-
els. A hinged aluminum top was pro-
vided in order to gain access to the r.f.
deck. The cabinet has a space of 22% "
available for panels and this was di-
vided up in the following manner: 8% "
for the radio frequency chassis, 5% "
for the speech amplifier and low volt-
age power supply, and 8% " for the
high voltage power supply and Class B
modulator.

The r.f. section consists of three 616
frequency multiplier stages and a
push-pull 813 final amplifier operating
at 1250 volts. A single 813 could have
been operated easily at the power in-
put required but would have had to
operate at, possibly, 2000 volts, and
voltages of this order are somewhat
high for the medium-power tubes com-
monly used for modulators. Further-
more, because of the previously men-
tioned harmonic trouble, a push-pull
amplifier was wanted so as to provide
cancellation of even multiples of the
operating frequency. In order to keep
tuning controls at a minimum, V; and
V. are provided with broad-band, slug-
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TO 813
HEATERS
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u ol 8 REC,
(ﬂa - R3, J:_:
! 3 c3) cﬁ: e
x RFC3 ANT.
h ci8 "
<
=
2
| |re C'T
L 1

RLI

Ry, Rs, Ry, Ry, Ri—50,000 ohm, 1 w. res.

R., R;—560 ohm, 2 w. res.

250 ohm, 10 w. res.

Ry, R,;—35000 ohm, 10 w. res.

R{,—150.000 ohm, 2 w. res.

Ry, Riz—22 ohm, V5 w. res.

2000 ohm, 2 w. res.

C;, C3, Cs, Cs, Cy—100 upfd., 500 v. mica
cond.

C», Cy. Cq. Cs, Cy, C15—.01 ufd.. 600 v. cond.

Cy,—Dual 100 pufd., var. cond., .03" spacing

Crw—25 uufd. air padding cond. (APC type)

Ci«—Dual 75 uufd. var. cond., .2” spacing

Cis Cry, Cyy Coz, Cop, Co1, Cop—.005 ufd., 500
v. mica cond,

Cio—.01 ufd., 5000 ». test. mica cond.

Coo—20 ufd., 150 ». elec. cond.

CH—10 hy.
1,

, 100 ma. filter choke

3. Ly—See coil table

§$,—3 pole, 3 pos., 1 sec. ceramic rot. sw.,

S:—2 pole, 3 pos., 1 sec. bakelite rot. sw.

T,—10 v. @ 12 amp. fil. trans.

Ts—6.3 v. @ I amp. fil. trans.

M—0-200 ma. d.c. meter

M—0-500 ma. d.c. meter

M;—0-100 ma. d.c. meter

RFC,—2.5 mhy. r.f. choke

RFC.—44 uhy. r.f. choke (Ohmite Z-14)

RFCy—225 uhy. r.f. choke (National R-175)

RL—D.p.d.t. antenna rvelay, 117 v. a.c. coil
( Advance )

RL—S.p.s.t. keying relay, 6.3 v. a.c.
(Guardian j

Rect—100 ma. selenium rectifier

Fan—See text

Vi, Vo, Vi—6L6 tube

Vi, Vi—813 tube

Ve—VR75 Xtal—(See text)

COIL DA4ATA4
Li—32 t. 328 en. closewound on V2" dia. slug-

tuned coil form (National XR-50)
Lo—15 t. #28 en. closewound (Same as L,)
L;%*—3.5 mec. 54 t. #28 en. closewound on 1”
orm
7 me. 26 t. 22 en. closewound on 1” form
14 me. 12 ¢. 318 en. spaced to 1” on 1”7 form
28 mc. 6 t. 318 en. spaced to 1” on 1” form
L—Surplus BC-610 coils, dimensions as fol-
lows:
3.5 mec. 26 t. 14 en., 314" dia. (2-3.5 me.
coil with 3 t. removed from each end)
7 me. 16 t. #12 en., 3V4” dia, (5.7-8 mec.

coi
14 me. 6 t. #8 wire, 3V4” dia. (14-18 mec.

coil )

28 mc, 4 t. H#8 wire, 3” dia. (14-18 me. coil
with 1 t. removed from each and turn
spread)

* Note: Lgis enclosed in a National PB 10-5

plug-in shield can.

Fig. 2. Schematic diagram of the r.f. exciter and amplifier unit.

tuned coils.
and V. are tuned to 40 and 20 meters,
respectively. The plate circuit of V, is
tuned to the output frequency in use

The plate circuits of V.

at the particular time, and this tuned
circuit also acts as the grid tank of the
813’s.

Referring to Fig. 2, S, is a band-

Assembly details are shown in photograph below.

switch, and it places one or more of
the 6L6's in operation, depending on
the output frequency. When changing
bands the only coils to be replaced are

Fig. 3. Rear view of the modulator and high-voliage power supply (left) and the rf. amplifier assembly (right).

July,
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7T V.A.C.

R—22 ohm, V5 w. res.

Ry, Ry, R—250,000 ohm, 2 w. res.

Cy, Co—4/4 pfd., 1500 v. oil filled cond.

J~—Closed circuit jack with exira contacts
(Mallory 705)

CH,—5-20 hy. @ 500 ma. choke

CHy—12 hy. @ 300 ma. choke

+HV.
RL3
=
A"
Na
S
CH! CH2
R2
cf c2) Rr3g
—— 2
‘ R4Z

RL,—D.p.d.t. 110 v. a.c. relay
( Potter-Brumfield MR114)

RL,—S.p.s.t. 110 v. a.c. power relay, normally
open (Potter-Brumfield PR3A4)

RL.—S.p.s.t. 110 v. a.c. relay, normally closed
h.v. insulation (Advance)

S,—S8.p.s.t. toggle sw. rated at 12 amp.

So—S8.p.d.t. toggle sw. rated at 3 amp.

S;—S.p.s.t. push button sw. rated at 10 amp.
(opens circuit when depressed) .

T:—175 w. mod. trans. connected 15,000 ohm
p-to-p to 5000 ohm r.f. load (Merit type A-
3113)

T,—6.3 v. @ 8 amp. fil. trans.

T:—2.5 v. @ 10 amp. fil. trans.

T.—1560-0-1560 v. @ 500 ma. plate trans.

PL,—6.3 v. Pilot Lamp

Fig. 4. Schematic diagram of high-voltage power supply and modulator unit.

those in the 813 grid and plate circuits,
L; and L., respectively. It will be no-
ticed that no switch is provided for
going from crystal control to v.f.o.
operation, the change being accom-
plished by merely pulling out the crys-
tal and plugging in the cable from the
v.f.o. On the front panel of the r.f.
section a phono jack is provided for
connecting the v.f.o., and there are
three crystal sockets cornected in par-
allel in order to accept any type of
present-day holder. The r.f. choke in
the cathode circuit of V, is to provide
some regeneration so that all 7 mec.
crystals for either 10 or 11-meter
transmitter output will oscillate prop-
erly without retuning L,. When V, is
used as a crystal oscillator on 80 or 40
meters, with the transmitter output
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on the crystal frequency, no regenera-
tion is necessary since C:. can be tuned
for satisfactory oscillation. When V.
and V. are not in operation, their con-
trol grids are grounded to prevent any
possibility of unwanted output. V and
V. have higher than usual values of
cathode and screen dropping resistors,
because high output is not required
from these stages. The resistances
used keep the operating and idling
currents to less than 30 ma. per tube.
The r.f. choke RFC: in the plate cir-
cuit of Vs should be the type indicated
in the parts list in order to obtain suf-
ficient grid drive and high efficiency on
10 meters. 24 2.5 mh. choke was first
tried and noticeable heating resulted
due to excessive losses. The particu-
lar choke recommended does not have
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sufficient inductance for good 80-meter
operation, but after its incorporation,
the 80-meter excitation did not drop
below that available on other bands,
and the tuning of the 813 grid circuit
was not affected.

For c.w. operation, the transmitter
is keyed in the 813 screen circuit by a
small high-speed relay RL.. This re-
lay has a 6 volt a.c. coil which elimi-
nates the hazard of high voltage across
the key contacts. There is sufficient
time delay in the keying circuit to
give a clean soft note with no trace of
clicks or thumps. In many cases the
rig has to be operated on a.c. power
lines with very poor regulation, and a
method of keying, such as this, which
lessens the amount of load change, is
to be favored since blinking of lights
is not so pronounced. A bias supply
for the 813’s was incorporated for two
reasons. First, it prevents these tubes
from drawing excessive current during
intervals when excitation is absent
and this feature allows quick retuning.
Second, it acts as a source of negative
voltage for the 813 screens (through
Ru) during key-up intervals. Biasing
the screens negatively was found nec-
essary in order to eliminate all radia-
tion to the antenna. The bias supply
employs the recently popular arrange-
ment of a small 6.3 volt filament trans-
former connected backward and a se-
lenium rectifier.

For the modulator, type 811 tubes
are ideally suited. These tubes will
operate on the 1250 volt plate supply
with no bias, and by overdriving some-
what and using a lower than nor-
mal value of modulation transformer
plate-to-load turns ratio, they will
easily modulate fully an input of
400 watts. The 813’s are both plate
and screen modulated; however, the
screens are not connected to the modu-
lator output but to the low-voltage
power supply. The secret lies in the
audio choke, CH: (Fig. 2) which al-
lows the instantaneous screen voltage
on the 813’s to vary as the tubes are
modulated. The tubes can be modu-
lated more easily with this arrange-
ment than when the screens are fed
from the modulated plate supply
through a dropping resistor. This is
because the audio power loss in the
dropping resistor is eliminated, and,
too, the absence of this resistor re-
moves another source of heat dissipa-
tion in the cabinet. Of course, the 813
screen bypass condensers should be
only large enough for r.f. bypassing
and should not be so large that audio
frequencies are attenuated. The plate
bypass, Cw, on the 813’s is rather large,
but this was done purposely to limit
the higher audio frequencies.

The key jack is located on the main
power supply panel. When the key is
plugged in, an extra set of contacts on
the jack breaks the circuit to relay,
RL; in Fig. 4, and the modulation
transformer secondary is shorted au-
tomatically. The plate supply to the
811 tubes is maintained during c.w.

(Continued on page T7)
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Build Your wn

IV TOWER

By LYMAN E. GREENLEE

Ordinary thin-well conduit is used to construet
a triangular anienna mast up to 50 feet in heighit.

ARGINAL television recep-
M tion requires a good antenna

installation, and because it
is desirable to get the antenna above
surrounding objects to secure a satis-
factory signal, some kind of tower is
usually necessary. Several towers are
now on the market, but on account of
shipping and assembly difficulties, it
will frequently pay to build a suitable
one on the job. Building your own
will be cheaper, and since the entire
assembly can be welded on the job, a
much stronger and better looking
tower is the result.

If the antenna is located ten feet
above immediately surrounding ob-
jects, good marginal reception is usu-
ally possible, and by “marginal”’ we
mean distances of around a hundred
miles from the transmitter. Going up
higher with a tower will add little to
the signal, and there will be some loss
in the extra length of transmission
line. Keeping the lead-in straight and
as short as possible, with no contact
against drain pipes or other metal ob-
jects, will do more to guarantee a good
picture than an extra ten or twenty
feet of height. Location of the tower
is important, as some positions will
give higher signal strength than oth-
ers. If at all possible, make a tempo-
rary survey with a dipole antenna at-
tached to a long pole which can be
carried around.

If you plan to receive more than one
station, some provision must be made
for rotating the antenna. It can be
turned by hand or with a motor. If
a motor is to be used, allow for mount-
ing it in place before the tower is up
in the air, even though you do not plan
to install it until later.

A directional antenna array is usu-
ally required for satisfactory margin-
al reception. While best results will
always be secured with an array cut
for the particular channel to be re-
ceived, that is, of course, not always
possible or convenient when more than
one station is to be brought in. The
usual practice is to cut an array for
the middle of the band and to stack
an array for the high frequencies
above one cut for the low band. Some-
times it is advantageous to use an ar-
ray cut to favor the weakest station
to be received. Generally speaking,
an antenna cut for a high frequency
will be of little use in bringing in the
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lower frequencies. For really mar-
ginal reception, and it is possible to
pick up programs at distances of two
hundred miles, it is very important to
use a directional antenna cut for the
particular channel to be received and
properly positioned at the top of a
solid tower so that it does not sway
in the wind. Reception can be ruined
if the antenna or lead-in is free to
swing back and forth with the wind.

Before building a tower, decide on
the type of array that is to be used.
Weight is an important factor and
will determine the type of mounting
to be constructed, and this is espe-
cially true if a very heavy array is
to be used. Some of the lighter an-
tennas can be mounted directly to an
antenna rotator motor, but the heav-
ier arrays will require a thrust bear-
ing to take part of the weight, and
provision for the thrust bearing should
be made before completion of the tow-
er. A surplus or junk ball bearing out
of an automobile transmission can
sometimes be adapted for this pur-
pose and if packed with heavy wheel
bearing grease will give satisfactory
service. A piece of tin should be shaped
to fit for a cover to keep out rain and
snow.

The author has made several satis-
factory television towers using one-
half-inch thin-wall conduit. The fin-
ished tower is very rigid and is climb-
able for heights up to fifty feet if
properly guyed. One man can carry
a completed fifty-foot section. A fifty-
foot section is about the maximum
practical height, unless heavier ma-
terial is used and cross braces added.

The actual assembly of a tower
should be easy for anyone who can do
a good job of brazing. The thin-wall
tubing must be handled carefully with
just the right amount of heat to pre-
vent burning and warping. All joints
should be assembled with light tack
welds, so that the tower can be bent
and twisted back into shape to
straighten it up if the sections do not
fit together properly to form a per-
fectly straight tower. This is very
important if you want the tower to
look right when finished. Then all
the tack welds should be carefully

(Continued on page 89)

Fig. 1. Construction details—{forty feet of

one-half-inch thin-wall conduit are re-

quired for each ten-foot section. —
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The completed tower, when properly guyed.
is climbable for heichts up to fifty feet.
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By

L. . FINNEBURGH,
Chief Eng. Ward Products Corp.

@ THE television signal—from orig-
inal image in the camera to the
reproduced image on the receiv-

ing tube—requires the use of many
types of circuits and components, tak-
ing in practically the entire field of
electronics. The receiving television
antenna occupies a unique position in
that it is the first component handling
the signal that comes under the con-
trol of the installer or service techni-
cian (and therefore the consumer!).
In this position it obviously must have
a tremendous effect upon the proper
operation of the circuits and compo-
nents which follow it—upon that part
of the system which represents the
major part of the consumer’s invest-
ment. The antenna is therefore de-
serving of the best electrical and me-
chanical development and design.

The electrical design of a complete
line of television antennas will, of ne-
cessity, have to be broken down into
groups, each group being determined
by the several types of antennas to be
produced. Examples of the problems
faced are involved in the design of a

Fig. 1. Test truck
completely
equipped to make
field tests of any
type TV antenna.

e

The ultimate design of any good breadband high-low

antenna can be derived only after various mechanical

and electrical performance lests have been made.

high-low antenna consisting of folded
dipoles only and also the high-low an-
tenna consisting of folded dipole and
reflectors, as shown in Figs. 3A and 3B,
respectively. For each type, the ideal
characteristics should be set up as the
goal for the design. These should in-
clude such factors as uniform response
of a value commensurate with the par-
ticular type of antenna, uniform hori-
zontal plane pattern on each of the
television channels to be covered, uni-
formly low standing wave ratio, and
elimination of interaction between the

Fig. 2. Frequency response and SWR curves for Ward models TV-46 and TVHA-9 antennas.
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two antenna units making up the ar-
ray.

The response curve, of course, must
have some reference so that intelligent
comparison can be made. The basic
reference requires the establishment
of a definite field strength at frequency
f; and measurement of the antenna re-
sponse under test at this frequency;
then establishing the same field
strength at frequency f. and again
measuring the response of the antenna
at frequency f., etc.” This test should
be made for at least one frequency in
each channel. A second method is to
build a reference tuned and matched
dipole for frequency f: and establish a
field of satisfactory strength for this
reference. The antenna to be tested is
then subjected to the same field, and
its response is compared to that of the
test reference antenna number 1 to ob-
tain its comparative response at fre-
quency fi.. Another test reference an-
tenna, number 2, is tuned and matched
for frequency f. and is placed in a field
of sufficient strength so that it has pro-
duced at its terminals a nominal volt-
age. Then the antenna being tested is
subjected to this field of frequency f,
and the terminal voltage developed in
this antenna is again compared to that
of test antenna number 2, thus giving
the comparative response of the unit
at frequency f. A series of test ref-
erence antennas is required, at least
one being required for each channel
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Although antennas under test have
been checked against both types of
reference, the latter method has been
found to be of more practical value in
the service field because it requires
less expensive equipment and fewer
calculations to reproduce. The various
curves shown herewith are based on
this type of reference.

On a simple dipole antenna, either
folded or straight, the uniformity of
the response curve depends primarily
upon the length of the unit and the
ratio of D/L, where D is the diameter
of the element and L is the length of
the element. For a given unit of this
type. the response falls off more rap-
idly when the frequency is reduced be-
low its nominal resonant frequency
than it does when the frequency is in-
creased above the nominal value.
Therefore, for usual values of D/L,
the unit should be cut somewhat be-
low the center frequency of that por-
tion of the spectrum to be covered.
The same statement holds for the de-
sign of the low-band unit and the high-
band unit, independently, on an an-
tenna of the type shown in Fig. 3A.

Controlling the response curve of an
antenna of the type shown in Fig. 3B
becomes somewhat more complicated
since we have not only the same vari-
ables as described above, but also the
added variables of spacing between re-
flector and dipole, as well as the length
of the reflector element. With proper
manipulation of this greater number
of variables, greater control of the re-
sponse curve is possible, and better
“broad-banding” can be obtained. The
shape and the actual magnitude of a
response curve are both greatly af-
fected by the mechanical configuration
of the center insulator, due to the pos-
sible “bypass” of signal at this point.

Either of the antenna elements of
Fig. 3A would be expected to produce
a figure eight horizontal plane pat-
tern, and either bay of the antenna
shown in Fig. 3B would be expected
to produce a modified figure eight pat-
tern, having a front to rear ratio and
forward gain. However, when the two
bays of either antenna are combined
to feed into one transmission line, ex-
tremely “off-shaped” patterns are pos-
sible. The interconnecting system be-
tween the two antenna bays and the
transmission line must properly iso-
late the two antennas on their respec-
tive bands of operation. The low-band
antenna, when operating on the high-
band frequencies, is approximately 3/2
wave length for those frequencies, and
its pattern will break up into multiple
lobes.

If this signal were fed directly into
the transmission line along with that
coming from the high-band antenna
itself, the over-all high-band pattern
obviously would be greatly distorted
and on some channels would show the
multiple lobe formation as established
by the large antenna. This makes the
elimination of ghosts or reflected im-
ages more difficult, impossible in many
instances, and dictates, then, the re-
quirement of effectively eliminating
the low-band antenna from the system
July, 1919

(C)

Fig. 3. Three distinct variations of the
television antenna: Ward models (A)
TV.46 folded high.low band. (B) TVHAS
high-low band folded dipole with reflec.
tors, and (C) high-gain stacked array.

when operation on the high band is
desired. This can be accomplished by
attaching to the terminals of the low-
band antenna an open stub which is
quarter-wave length long for the high-
band frequencies and will effectively
short-circuit the low-band antenna at
the high-band frequencies. This short-
circuit at high-band frequencies must
then be connected to the transmission
line with another quarter-wave length
stub (or an odd number of quarter-
wave lengths) or else it will obviously
short-circuit the entire system on the
high-band frequencies. However, when
it is connected to the transmission line
with such a stub, it represents a high

www americanradiohistorv com

Fig. 4. Rear view of mobile test unit.
Cables connect receiving and trans-
mitting antennas to test equipment.

impedance and will have a negligible
effect on the system.
The interconnecting system also has
a very marked effect on the standing
wave ratio since it deals with the com-
bining of two impedances to one trans-
mission line, both impedances varying
with frequency in each of the two
bands involved. The system described
above enables the over-all array to
have a remarkably low standing wave
ratio on the high band because the im-
pedance of the low-band unit is re-
flected into the transmission line as a
very high impedance, and its disturb-
ing effect on the standing wave ratio
is negligible. In fact, it can be made
a7
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Fig. 5.

fo have a cancellation effect on the
out-of-phase component of the imped-
ance (jX) of a high-band antenna, thus
maintaining a low standing wave ra-
tio over a greater portion of the high-
band frequencies.

The interaction between the two an-
tennas of such an array is determined
primarily by the separation between
the two, which is quite simply deter-
mined. However, the “loading” of one
antenna by the other is likewise af-
fected by this interconnection system.
‘This loading can be either way so that
both parts of the interconnection sys-
tem are of importance. On the low-
band frequencies, one of the most im-
portant considerations of the small
high-band unit is its loading effect on

Fig. 6. Test pattern of Ward model TVSA-6.
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Interior view of test truck showing part of test equipment.

the large low-band antenna. This can
be eliminated by the proper choice of
length of link connecting the high-band
antenna to the transmission line. Al-
though this problem was attacked orig-
inally from the point of view of a
simple stub connecting the high-band
antenna to the transmission line, re-
sults were found in the experimental
work which indicated that the length
and configuration of the high-band
folded dipole had considerable effect
on the stub action. Through such ex-
perimental work, it was found possible
not only to practically eliminate the
loading effect of the high-band anten-
na on the low-band at the low-band
frequencies, but to also create a can-
cellation effect of the out-of-phase

components (jX) of the low-band an-
tenna impedance. This enables the
complete system to display ‘a low
standing wave ratio over an increased
proportion of the low-band frequency.

It can readily be understood from
the above that you cannot deal with
only a single characteristic of the an-
tenna at a time, since practically all
of the characteristics are involved to
some extent when any of the variables
are altered. The simple change of
length of an element will usually call
for some comparable change in one or
more other parts of the system.

Therefore, to obtain true broad-band
response, retain the gain expected
from the type of array, have uniformly
desirable patterns on all channels,
produce low standing wave ratios over
wide portions of the spectrum, and
have minimum interaction and loading
between the antennas, a game of chess
results in which the moves cannot be
isolated but must be planned in ad-
vance due to their effects upon one
another.

The problem of the mechanical de-
sign of the antenna likewise has sev-
eral facets. The unit should require
minimum assembly time in the field,
should handle easily to facilitate erec-
tion, and should withstand the battle
of the elements.

These factors are again interlocking
in their effect upon one another and-
cannot be considered independently.
The requirement of minimum assem-
bly time in the field obviously reduces
itself to as complete a preassembly at

_the factory as possible. However, pre-

assembly by itself does not mean that
the antenna will be easy to handle
while it is being readied for erection.
The antenna should be designed so
that the elements and other compo-
nents will stay in their preassembled
position or in their final position and
not dangle loosely while the few re-
(Continued on page 92)

Fig. 7. Frequency response and SWR characteristics of Ward Model TVSA-6 tele-
vision antenna. Curves clearly indicate that antenna is of good broadband design.
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G-E VARIABLE RELUCTANCE CARTRIDGE

with the neplaceable stylus
' and Long Playing Records

NOW —in one small unit—all the sales and perform-
ance advantages of the G-E Variable Reluctance
Cartridge plus this additional consumer economy
feature—the Replaceable Stylus.

Negligible needle scratch and needle talk, mini-
mum record wear, wide frequency response, free-
dom from resonance peaks, realistic reproduction
—these are maintained at all times, simply, easily,
economically with the Replaceable Stylus.

No more changing of the entire cartridge means
more frequent replacement of stylus by the consum-

er because he can do it himself so easily. @
Four simple steps—and presto! The worn stylus is Retee B S
replaced and maximum high quality performance is ]1 Simply remove cartridge from 2 Use paper clip or wire fo force

tone arm. sfylus out of the Curfndge

restored for the critical listener. . :
Note, too, these additional features: IQ g
@® New notched design . . . one-third smaller . . . im- o G

proved shape . . . more generally adaptable to
various tone arms.

@® More clearance for record changers.

Higher lateral compliance for more faithful tracking.

@® More economical for the customer—more sales for
the dealer.

@ Cartridges available for LP records with 1 mil
stylus; for conventional records with 3 mil stylus.

For complete information on the new Variable o s E B P \\M*\i
Reluctance Cartridge write: General Electric Com- 3 Insert new stylus info cartridge 4]_ Press firmly into position with

pany, Electronics Park, Syracuse, New York.

with fingers. thumb nail,

@, |
Crow care /?z/.z-/ (/yr?ﬂ-ii CORSUTC IO 270

GENERAL Q@ ELECTRIC

July, 19149 39
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TYPE 0"

Type 0O Series—shown
at right is the 03-11 Plug,
with three 30-amp. con-
tacts, fits certain quality
types, notably Western
Electric.

TYPE “P”
Type P’ Series—P3-CG-128
Plug shown at right, is ;
standard with most
broadcast stations
and used with RCA
and other equip-
ment. . . 7 inter-
changeableinserts.

1

I

TYPE "XL” l
Type “XL Series—XL-3-11 ./
Plug shown at right, is
standard on certain
RCA, Electro-
Voice and
Turner mi-
crophones.
Twoinserts:
XL-3, XL-4.

Used on many types of sound and
communication equipment in addi-
tion to microphone, Cannon Plugs are
recognized by engineers, sound men
and hams as the quality fittingsin the
field. Over a period of years various
improvements have been made in
insulating materials, shell design, ma-
terial and clamp construction.

Available through many parts jobbers in the
U.S.A...In Louisville: Peerless Electronic
Equipment Co. In Fliné: Shand Radio Special-
ties. In Syracuse: Morris Dist. Co. In Toledo:
‘Warren Radio. In Norfolk: Radio Supply Co.

Bulletin PO-248 covers all the engineering
data on the abov 3 series; RJC-2 the prices;
CED-8 Sheet lists jobbers. For copies address
Department G-228.

' | SINCE 1915

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.
IN CANADA-~-CANNON ELECTRIC CO., LTD.

6o

SUMMARY OF THE NEW PROPOSED AMATEUR
RULES AND REGULATIONS OF THE FCC

Elements of the Examination

Element 1 Thirteen w.p.m.
1(E) Twenty wp.m.
1 (NT) Five w.p.m.
2 Theory

3 Laws and Regulations :
3 (N) Beginners Theory: to the point of their understanding of the
Rules

Advanced amateur radio telephony
4(E)  Advanced amateur radio theory, including techniques for opera-
tion of narrow bandwidth methods

Proposed New License Classes

Extra Class—Requirements: Elements: 1 (E), 2, g, 4, and 4 (E).
Privileges: All amateur privileges including 20 and 75 meter phone.
Renewal: Renewable every five years. Twenty w.p.m. proof may be required
even on renewals along with proof of fifty hours operating time during term
of license, or ten hours during last six months.

Advanced Class— (Now Class “A”). But will not exist after your present license
expires. No one will be able to apply for this class after 12-31-30. After your
present license (Class “A”) expires your renewal will be issued as the new
General Class (now Class “B”), and you may be called upon to pass before
the FCC a thirteen w.p.m.—c.w. exam unless you want to take elements 1 (E)
and 4 (E) so that you may apply for the Extra Class of License.
Requirements: Elements 1, 2, 3, and 4 as well as a thirteen w.p.m.—c.w. exam.
Privileges: Same as the now Class “A” privileges.

Renewal: Can be renewed only as General Class (Class “B”).

General Class— (Now Class “B™).
Requirements: Elements 1, 2, and § as well as thirteen w.p.m.—c.w. exam.
Privileges: Same as the now Class “B” license.
Renewal: Proof of fifty hours operating during last five years as well as
thirteen w.p.m.

Conditional Class— (Now Class “C”).
Requirements: Same as General Class (Class “B”) except that applicant lives
more than 125 miles from examination point.
Privileges: Same as General Class (Class “B”) except that applicant lives
more than 125 miles from examination point.
Renewal: Same as General Class (Class “B”) except that applicant lives more
than 125 miles from examination point.

Technician Class— (New).
Requirements: Elements 1 (NT), 2 and 3.
Privileges: All frequencies above 220 mc.
Renewal: Proof of fifty hours operating in last five years or ten hours in last
six months as well as five w.p.m.

Novice Class— (New). (One year term, not renewable.)
Requirements: Elements 1 (NT), and g (N).
Restricted to 75 watts input power.
Privileges: g700-3750 kc., Type A-1 emission only, crystal controlled. 14,100-
14,150 k., Type A-1 emission only, crystal controlled. 28.0-28.5 mc., Type
A-1 only, crystal controlled. 145-147 mc.,, Type A-1 or Type A-3 emission
(no pulse emission allowed).

Changes of existing rules as to sub-band allocations. 8500-4000 kc. Type A-1
only. 3800-3850 kc. all types of radio telephone (except pulse). Restricted to 3 kc.
bandwidth. This portion limited to extra class of license or advanced class (Class
“A”). g850-4000 kc. any type of radio telephone (except pulse). This portion re-
stricted to 6 kc. bandwidth. Further restricted to holders of extra class or advanced
class (Class “A”). 14.000-14.,400 kc. Type A-1 emission, 14,200-14,300 kc. radio tele-
phone (except pulse) restricted to 6 kc. bandwidth. Further restricted to holders
of extra class or advanced class (Class “A”). 28.0-29.7 mc. Type A-1 emission only.
29.0-29.7 carrier shift—not more than 1 kc. 28.5-29.65 radio telephone (except
pulse). Bandwidth 10 kc. 29.65-29.7 radio telephone (except pulse). Bandwidth
6 kc.

Any interested party who is of the opinion that the proposed amendments
should not be adopted, or should not be adopted in the form set forth may
file with the Commission, on or hefore July 20, 1949, a written statement or brief
setting forth his comments. At the same time, persons favoring the amendments
as proposed may file statements in support thereof. The Commission will con-
sider any such comments that are received before taking any final action regard-
ing the proposed amendments, and if any comments are received which appear
to warrant the holding of a hearing or oral argument before final action is taken,
notice of the time and place of such hearing or oral argument will be given.

In accordance with Section 1564 of the Commission’s Rules and Regulations,
an original and at least fourteen copies of all statements, briefs or comments
shall be furnished the Commission.

RADIO & TELEVISION NEWS
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PE101C BC645 POWER SUPPLY
NO. 273. Complete power supply
for BC 645. Operates from 12 or
24 Volts. Supplies both AC and DC

$3.95

required. Shipping

=>
Wagt. 13 Ibs. Each

DM 35 12 VOLT DYNAMOTOR
NO. 274. New input 12 Volt at 18.7
Amperes. Supplies 675V at 275 MA
or /2 above voltage from § volts, Ex«

cellent for auto use. Ship- $7 50

ping Wgt. 11 Ibs. Each
L B F 5 4 F § 0 § |
HOME WORKSHOP GRINDER KIT

NO. 230. Easily assembled 170V
AC or DC ball bearing fully en-~
closed motor from Army surplus
dynamotor. Purchaser to moake
simple changes and shaft exten-
sions, detailed instructions and all
parts supplied. Motor approxi-
mately 5,000 R.P.M. Ideal for
tool-post grinder, flexible shaft
tool, model drill press, saw. Ship-
ping Weight 6 lbs.

$3.95

BEN B P e e
COLLINS AUTOTUNE CONTROL HEAD

—————1

NO. 278. Brand new controls used
on the ART/13, 100 Watt, Trans-
mitter. Types 7, 8, 10, and 11 avail-
able. Get a spare while available
as new cost is over $22.00 each.
Shipping Wgt. 3 Ibs. Price any type

{mention when $4'50

ordering). Each

300 MA SELENIUM RECTIFIERS
NO. 209. Rated 300 MA at 36
Volts, complete with mounting

brackets. Shipping
war. 11b. 00 3 FOR $1.00

1N90 FEED THROUGH INSULATOR

NO. 276. Heavy duty feed
through, 2 diameter 4" long,
complete with brass hard-

ware ond gasket. Shipping

$1.00

Wat. 2 lbs,
2 FOR

1N86 STRAIN INSULATOR

NO. 277. Husky army type 134"
diameter, 54" long. Brown

porcelain. Shipping $-I OO

Wat. 4 Ibs. 4 FOR
G.E. BC 306 ANTENNA

TUNING UNIT

NO. 231. Matches any aerial to 150
Watt transmitter, used on BC 375. Brand

new. Add postage $2 95

e

for 20 lhs.

r___

G. E. 1,000 VOLT 350 MA

DYNAMOTOR

NO. 213. An ideal dynamotor for
mobile operation in taxicabs, police
cars, sound systems and amateur sta-
tions. Supplies above voltage from 12
Volts or 500V. at 350 MA from 6
Volts. Complete with starting relay,
and fuses. New. Our Dynamotor A.
Shipping Weight 72 lbs.

7 ¥ 9 7 | _-J
.GIVE PART NUMBER -AND DESCRIPTION...ADD POSTAGE FOR

h--

I
l
A" SUTPUT TRANSFORMER

P Ny

\mmsm:

ELECTRONIC BARGAINS 4o

S axd HOBBYISTS

ORDER  NOW

POWER TRANSFORMER Sgeccals

NO. 226. Primary 117V. 60 cycle,
Secondaries supply 746 V.CT at 220
MA, 6.3V. at 4.5 A, and 5V. at 4A.
Will handle 13 tube radio receivers.
Supply is limited, order early. Ship-
ping %eighf 11 Ibs. each.

$3.95 .. 3 for $9.95
| R -8 | e
T32 TABLE MICROPHONE
NO. 210. One of the Army’s best. {
Builtby Kellogg, ideal for factory
call system, public uddressi amateur
use. Brand new in original cartons.
Add postage for 5 |bs. $2-95
MINIATURE ELECTRIC MOTOR
NO. 211. Tiny Delco motor only 1”7 x
'I‘/a"x?"E'ID,C:?D R;’M. Operates from 6
to 24 V. Excellent for mod-
els. Add postage for 1 Ib, $2.95
¥ v T 1 2 7 |

NO. 227. Push pull 6Vé’s to 6 -8 ohm
voice coil excellent
characteristics,

3 for $1.95

RCA SATURABLE REACTOR TRANSFORMER
NO. 246. New RCA No. CKV30531 AC <
current 750 MA DC current 2 Amperes. -

Rated 1.75 henries. Ship- $-| 00

ping wgt. 4 [bs. Each

12.6V POWER TRANSFORMER
NO. 247. New cased 110 V 60 cy.
Power Transformer. Supplies 440V Ct.
at 60 MA, 6.3V at 2A. and 12.6V at

} 1 Amp. Excellent for military sets,

$1.95

Shipping Wght.
6 Ibs. Each.
RCA INPUT TRANSFORMER
NO. 248. Heavy duty RCA No CKV-
30529. Input hos primaries 600 to 200
and 25 ohms secondary 250,000 ohms

C.T. Shipping Wgt. $~| 00

2 lbs. Each
FEDERAL POWER TRANSFORMER
1 NO. 252. New cased 110V 60 «cy.

& Power Transformer. Supplies 480V CT

ﬁﬂ at 50 MIA undf6.3 V at 2.1 Amps. A

4% beautiful transfarmer. Ship-

2o ping Wagt. 4 |bs. Each $] .50
MILITARY POWER TRANSFORMERS
NO. 229. Convert your military re-

- i
i

ceivers without rewiring the filament. §
s 3

A" type supplies 500 VCT at 50 MA,
5V. at 2A. and 24V. at 12 A, "B"
type supplies 500 VCT at 50 MA, 5V.
at 2A. and 12V. at 1 Amp. State

whether A or B type desired.
Shipping Weight 4 Ibs. $2.95

WALKIE TALKIE TRANSFORMER

No. 744. Carbon microphone input
transformer and output to head-
phone transformer, all in one case,
excellent for building your own.
Shipping Wt. 1 |b. 4 for $1.00

LOW PASS FILTER UNIT

No. 637, 3000 cycle cutoff consists
of 3 inductances and 4 capacitors
in network, 500 ohms in and out.
Excellent for clipping all frequen.
cies above 3000 cycles. Drawn steel
case, shipping Wt. 5 lbs 2.50

FM PUSH BUTTON TUNER
NO. 224. Brand new ten push but-
ton tuning assembly from Army FM
receiver. Contains 4 gang 100 MMF

silver plated tuning conden- 3
ser. Add postage for 10 lbs. $2-50 EACH

L KLLY QUANTITIES

| & 8 N

\

' FILAMENT TRANSFORMER
|
+

LIMITED

BC 746 TUNING UNIT
NO. 257. Plug in transmitter
tuning unit from army Walkie
Talkie. Contains antenna and
tank coils, tuning condenser,
transmitting and receiving crys-
tals. Iﬂeul transmitter founda-
tion. Shipping Wgt.

1 ib. Each $] .00
{Same as above except trans-
mitter crystal in 80 meter ama-
teur band $2.50 each)

T30 THROAT MICROPHONE

NO. 258. Makes excellent contact
e O
3\\(?»;

microphone for musical instru-
ment or vibration pick-up. Ship-

ping Wgt. 1 $1.00 each L)
Extension cord with switch for
above $ .50 each

r

BC731 CONTROL BOX
with Weston Model 476 AC Voltmeter
NO. 208. Excellent buy in motor control
box. Size 8”x10"”x5Y2”.Contains Wes-
ton 0-150V. AC 312” voltmeter, motor
starting switch, 28 fises all 30 Amp
110V. and 8 fuse holders. Fuses and

holders alone worth the price.
Shipping Weight 18 Ibs. $7-95

|
|  METER SPECIAL
l

NO. 237. Brand new Delur Model
312 0-800 M.A. D.C. Square 3" 0-10 §
M.A. basic meter with built in
l shunt. Probably the best buy ever

offered in a surplus meter.
Shipping Weight 1 Ib. $2-95

N .-
HEARING AID HEADPHONES

NO. 216. The Army’s best — eliminate flat
ears and outside noise. Complete with
transformer for conversion from low to
With cord and plug

$1.00

high
complete.
Add postage for 1 Ib.

impedance.

BC 451 CONTROL BOX
NO. 236. Control box for 274N
transmitters. Contains proper cw-
voice switch, 4 channel switch,
power switch, mike jack and tele-
graph key.

Add postage for 2 Ibs. $1.95

100 MA FILTER CHOKE
No. 641. Heavy 1.5 henry choke in
drawn steel case, ohm resist-

ance, conservatively rated at 100
MA. Shipping Wt. 1 Ib. 50¢

No. 922. 220V. 60 cy. primary sup- &
plies 12.6V. at 3.5 Amps, 15.6V ot .
1 Amp. Supplies 6.3 at 3.5 Amps
and 7.8V. at 1. Amp from 110V.
Shipping Wt. 8 Ibs. $1.50

PANEL METER
Burlington O-300 VAC Meter
No. 290. Model 32XA 3'2” round
AC Voltmeter 0-300 VAC full scale.
Scale also calibrated 0-600V. Bokelite
case. A beautiful meter in original
carton. Shipping Wt. $3.95

DRIVER TRANSFCRMER

No. 651. Couples 3000 ohm plate
to push pull parallel grids hermeti-
cally sealed. Ship. Wt. 1 |b. $1.00

OUTPUT and- MODULATION TRANSFORMER

No. 745. Companion transformer
to above driver. A push pull output,
3000 ohms to 3.2 ohm xoice coil, or
to 1250 ohms at 80 MA. A high
quality cased unit. Shipping Wt.
2 pounds. $1.00

WEIGHT SHOWN.. NO ORDERS UNDER $2.00...WE WILL SHIP C.0.D:

www americanradiohistorvy com

BN Do NN N AN NN E W



www.americanradiohistory.com

R s B e i S R e
RN R e n B RTRIR e fiEaascnERieaet Bl i % o i
s e RS R T Gidid o e %
S AR % e Ei Ei
35 i ]
LJ »
» ]

i
ﬁ%w v %{% %ﬁ ?gg_ﬁ %
L e

o

SINE AND SQUARE WAVE

AUDIO GENERATOR XIT TELEVISION

ALIGNMENT

GENERATOR
KIT

Everything you want in a tele-
vision alignment generator. A
wide band sweep generator cover~
ing all FM and TV frequencies
0-110 and 165 to 220 Mega-
cycles,a marker indicator covering
19 to 43 Megacycles, AM modu-
lation for RF alignment — va-
riable calibrated sweep width
0-30 Mc.— mechanical driven
inductive sweep. Husky 110V. 60 cycle power transformer operated — step type output
attenuator with 10,000 to 1 range — high output on all ranges — band switching for each
range — vernier driven main calibrated dial with over 45 inches of calibration — vernier
driven calibrated indicator marker tuning. Large grey crackle cabinet 1618” x 10348” x
7-3/16”. Phase control for single trace adjustment. Uses four high frequency triodes plus
5Y3 rectifier — split stator tuning condensers for greater efficiency and accuracy at high
frequencies — this Heathkit is complete and adequate for every alignment need and is
supplied with every part — cabinet — calibrated panel — all coils and condensers wound,
calibrated and adjusted. Tubes, transformer, test leads — evety part with instruction
manual for assembly and use. Actually three instruments in one — TV sweep generator —
TV AM generator and TV marker indicator. Also covers FM band.

ELSE TO BUY

Experimenters and servicemen working with a
square wave for the first time invariably wonder
why it was not introduced before. The charac-
teristics of an amplifier can be determined in
seconds compared to several hours of tedious
plotting using older methods. Stage by stage,
amplifier testing is as easy as signal tracing.
The low distortion (less than 19%) and linear
output ( + one db.) make this Heathkit equal
or superior to factory built equipment selling
for three or four times its price. The circuit is
the popular RC tuning circuit using a four gang
variable condenser. Three ranges 20-200, 200-
2,000, 2,000-20,000 cycles are provided by
selector switch. Either sine or square waves
instantly available at slide switch. All compo-
nents are of highest quality, cased 110V, 60
cycle power transformer. Mallory F.P. filter con-
densers, 5 tubes, calibrated 2 color panel, grey
crackle aluminum cabinet. The detailed instruc-
tions make assembly an_interesting and in-
structive few hours. Shipping Wt., 13 lbs.

1949 MODEL Peashéiz~ VACUUM TUBE s
VOLTMETER  KIT B

RF SIGNAL
GENERATOR KIT

$19°°
Hothing ELSE TO BUY

Every shop needs a good signal generator. The Heathkit fulfills
every servicing need, fundamentals from 150 Kc. to 30 megacycles
with strong harmonics over 100 megacycles covering the new tele-
vision and FM bands. 110V. 60 cycle transformer operated power
supply. 400 cycle audio available for modulation or audio testing.
Uses 6SN7 as RF oscillator and audio amplifier, Complete kit has
every part necessary and detailed blueprints and instructions enable
the builder to assemble it in a few hours. Large easy to read cali-

bration. Convenient size 9” x 6” x 434”. Shipping Wt., 414 lbs.

| Vew Healtlhil™
FM TUNER KIT

A truly fine FM Tuner with the coils ready
wound, all alignment completed — all that
is necessary is wiring and it’s ready’to play
— uses super regenerative circuit — 110V.
60 cycle transformer operated — two gang
tuning condenser — slide rule calibrated
dia]l — two tubes — complete instructions
including pictorial enable even beginners
to build successfully. Shipping Wt., 4 Ibs.

DPeatuared,

New 200 va Meter
24 Ranges

R T N S

New Accessory H.V. Probe makes
Heathkit a kilovoltmeter. (Extra)

New Accessory R.F. Probe extends range
to 100 megacycles. (Extra)

A new Model V2 Heathkit VIVM with
new 200 microampere meter, four addi-
tional ranges — full scale linear ranges
on both AC and DC of 0-3V., 10V,
30V., 100V., 300V. and 1,000V. Acces-
sory probe listed elsewhere in ad extends
voltage range to 3,000 and 10,000 volts
D.C. New model has greater sensitivity,
stability and accuracy — still the highest

quality features — shatterproof plastic 5 o
full view meter face — automatic meter s
o

WAL Wl SRR predeh St Mok

Mo ERTE

protection, push pull electronic voltmeter

circuit, linear scales — db. scale — ohm-

meter measures 1/10 ohm to 1 billion

ohms with internal battery — isolated DC test prod for dynamic
measiirements — 11 megohm input resistance on DC — AC uses
electronic rectification with GHG tube. All these features and still the
amazing price of only $24.50. Comes complete with cabinet — panel
— three tubes — new Mallory switches — test prods and leads, 1%
ceramic divider resistors and all other parts. Complete instruction
manual for assembly and use. Better start your laboratory with this
precision instrument. Shipping Wt., 8 lbs.

Beautiful mahogany cabinet for FM
1.5 Tuner (shown above) extra ........... $3.75

CABINET EXTRA
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front panel.

full gain.

and 50 MMF.

ELSE
TO BUY

easy assembly.

An oscilloscope provides endless sources of experimentation in radio, electronics,

medicine and scientific research.

Detailed instructions make assembly fun and instructive. Shipping Wt., 24 lbs.

Express only.

Heathkil"
ELECTRONIC SWITCH KIT

DOUBLES THE UTILITY OF ANY SCOPE

ELSE TO BUY

An electronic switch used with any oscilloscope provides two
separately controllable traces on the screen. Each trace is controlled
independently and the position of the traces may be varied. The
input and output traces of an amplifier may be observed one beside
the other or one directly over the other illustrating perfectly any
change occurring in the amplifier. Distortion — phase shift and
other defects show up instantly, 110V. GO cycle transformer oper-
ated. Uses 5 tubes (1 6X5, 2 6SN7’s, 2 6S]7’s). Has individual
gain controls, positioning control and coarse and fine sweeping rate
controls. The cabinet and panel match all other Heathkits. Every
part supplied including detailed instructions for assembly and use.
Shipping Wt., 11 lbs.

TS T L ST e
: Baanead W
&gﬁﬁw$$§§§§¢mw&% i s,
b R A o e

g %% /
HAVE THE FUN
Save THE DIFFERENCE

WITH HEATHKITS

G

AR

%

e
&

Instant switching to plates or
amplifier from front panel.

Sweep generator supplying variable
sweep 15 cycles to 30,000 cycles.

All controls on front panel.

Cased electrostaticly shielded
110V. 60 cycle power transformer.

AC test voltage on front panel.

External synchronization post on

Deflection sensitivity .65V. per inch

Frequency response = 20% from
50 cycles to 50 Kec.
Input impedance 1 Megohm

The Heathkit 5” Oscilloscope ful-
fills every servicing need. The
husky cased power transformer
supplies 1100 Volts negative and
350 Volts positive. Tubes sup-
plied are two 6SJ7 amplifiers, 884
sweep generator, two 5Y3 rectifiers and SBP1 CR tube. Grey crackle aluminum
cabinet and beautiful grey and maroon panel. Chassis especially designed for

CONDENSER CHECKE

R e g
il

NEW TFealbibil"
SIGNAL TRACER AND
UNIVERSAL TEST SPEAKER KIT

1932

ELSE
TO BUY

o

3

TR

The popular Heathkit signal tracer has now
been combined with a universal test speaker at
no increase in price. The same. high quality
tracer follows signal from antenna to speaker
—locates intermittents—defective parts quick-
er—saves valuable service time—gives greater
income per service hour. Works equally well
on broadcast — FM or TV receivers. The test
speaker has assortment of switching ranges to
match push pull or single output impedance.
Also test microphones, pickups — PA systems
— comes complete — cabinet — 110V. 60
cycle power transformer — tubes, test probe,
all parts and detailed instructions for assembly
and use. Shipping Wt., 8 lbs.

Hearhkel-

R KIT

s19°°
Tnthees

ELSE
TO BUY

® Bridge type circuit Power factor scale

® Magic eye indicator

® 110 V. transformer
operated

@ All scales on panel

Measures resistance
Measures leakage
Checks paper-mica-~
electrolytics

Checks all types of condensers, paper-mica-electrolytic-ceramic over
a range of .00001 MFD to 1000 MFD. All on readable scales that
are read direct from the panel. NO CHARTS OR MULTIPLIERS
NECESSARY. A condenser checker anyone can read without a
college education. A leakage test and polarizing voltage for 20 to
500 volts provided. Measures power factor of electrolytics between
09 and 509%. 110V. 60 cycle transformer operated complete with
rectifier and magic eye tubes, cabinet; calibrated panel, test leads
and all other parts. Clear detailed instructions for assembly and use.
Why guess at the quality and capacity of a condenser when you
can know for less than a twenty dollar bill. Shipping Wt., 7 Ibs.

habmpshon
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IMPEDANCE BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF ALL

Measures Inductance from 10 microhenries to 100 henries capac-
itance from .00001 MFD to 1000 MFD. Resistance from .01 chms to 10
megohms. Dissipation factor from .001 to 1. “Q” from 1 to 1000.

Ideal for schools, laboratories, service shops, serious experimentors,

An impedance bridge for everyone — the most useful instrument of all,
which heretofore has been out of the price range of serious experi-
mentors and service shops. Now at the lowest price possible. All highest
quality parts. General Radio main calibrated control. General Radio
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing
— 200 micro-amp zero center galvanometer — 14 of 19 ceramic non-
inductive decade resistors. Professional type binding posts with standard
34" centers. Beautiful birch cabinet. Directly calibrated “Q’" and dissipation factor scales.
Ready calibrated capacity and inductance standatds of Silver Mica, accurate to 15 of 19
and with dissipation factors of less than 30 parts in one million. Provisions on panel for
external generator and detector. Measure all your unknowns the way laboratories do — with
Ny, a bridge for accuracy and speed.
b~y Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone,
Hay and Maxwell circuits for different measurements. Supplied complete with every quality
/ \ \ part — all calibrations completed and instruction manual for assembly and use. Deliveries

B ate limited. Shipping weight, approximately 15 Ibs.
s Pothing ELSE TO BUY

Rearhli- HIGH FIDELITY Hew Heattbir
AMPLIFIER KIT BATTERY

ELIMINATOR KIT

Now a bench 6 Volt power supply kit
for all auto radio testing. Supplies S -
75 Volts at 10 Amperes continuous
or 15 Amperes intermittent. A well fil-
tered rugged power supply uses heavy
duty selenium rectifier, choke input filter
with 4,000 MFD of electrolytic filter.
0 - 15 Volt meter indicates output. Qut-
put variable in eight steps. Excellent for'

demonstrating auto radios. Ideal for s 2 250
servicing — can be lowered to find °
sticky vibrators or stepped up to equiva-

lent of generator overload — easily %W
constructed in less than two hours.

Complete in every respect. Shipping ELSE TO BUY
Wt., 18 lbs.

Build this high fidelity am-
plifier and save two-thirds of
the cost. 110V. 60 cy. trans-
former operated. Push pull
output using 1619 tubes
(military type 6L6’s), two
amplifier stages using a dual
triode (6SL7), as a phase in-
verter give this amplifier a
linear reproduction equal to
amplifiers selling for ten
times this price. Every part

supplied; punched and S Hearhbir

formed chassis, transformers ‘UEBE ALL w,a-.u E: R A D' I 0 K I T

(including quality output to s ' 4 95
. 3-8 ohm voice coil), tubes, o i An ideal way to léarn radio. This kit is com-
:  controls, and Complete in- & plete x%xdy to assfemblei rlolsl xxcbes Sal.nd 21111 otlhex
. % parts. Operates from . Simple, clear
structions. Add postage for WELSE TO BUY 3 detailed “instructions make this a2 good radio
20 1b 7 training course. Covers regular broadcasts and
e short wave bands. Plug-in coils. Regenerative

circuit. Operates loud speaker. Shipping Wt.,
3 Ibs.

s 7 5 HS30 Headphones per set
8 2V2" Permanent Magnet Loudspeaker.
“ Mahogany Cabinet

L
CABINET EXTRA

g
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7dmo«4.NAMES
HEATHKIT

TEST EQUIPMENT

MALLORY ® DEFIANCE
e CENTRALAB e ALLEN BRADLEY
e SYLVANIA e PERMCFLUX
e KENRAD e EBY e LR.C.
© GENERAL ELECTRIC o CHICAGO TRANSFORMER

IN
S

Feathbit:
TUBE CHECKER KIT

Peatures

5. Checks every tube element
6. Uses latest type lever switches
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter
4. Complete range of filament voltages 8. Large size 11” x 14” x 4" complete
9. Checks new 9 pin piniatures

1. Measures each element individually
2. Has gear driven roller chart

Check the features and you will realize that this Heathkit has all the
features you want. Speed — simplicity — beauty — protection against
absolescence. The most modern type of tester — measures each element
—- beautiful Bad-Good scale, high quality meter — the best of parts —
rugged oversize 110V. 60 cycle power transformer — finest of Mallory
switches — Centralab controls — quality wood cabinet — complete set
of sockets for all type tubes including blank spare for future types — fast
action gear driven roller chart uses brass gears to quickly locate and set
up any type tube. Simplified switching cuts necessary time to minimum
and saves valuable service time. Short and open element check. No matter
what arrangement of tube elements, the Heathkit flexible switching ar-
rangement easily handles it. Order your Heathkit Tube Checker today.
See for yourself that Heath again saves you 24 and yet retains all the
quality — this tube checker will pay for itself in a few weeks — better
build it now.

Complete with detail instructions — all parts — cabinet — roller
chart — ready to wire up and operate. Shipping Wt., 15 lbs.

Hew Heathbe

R.F. CRYSTAL
TEST PROBE KIT

No. 309. Kit to assemble.
R.F. probe extends VIVM
range to 100 Mc. Com-
plete with IN34 crystal.
Ship. Wt., 1 1b. .... $6.50

Ibs. C

TOOL KIT

Now a complete tool kit
to assemble your Heathkit.
Consists of Krauter diagon-
al cutters and pointed nose
assembly pliers, Xcelite
screwdriver, 60 Wate 110V.
soldering iron and supply
of solder. Shipping Wrt., 2

-$5.95

10,000V, H.V.
TEST PROBE KIY

No. 310. Extends range
of any 11 megohm
VIVM tw 3,000 and
16,000 Volt ranges. A
necessity for television.
Shipping W't., 1 pound.
.$4.50

MAIL THIS

SHIP VIA

Parcel Post

Express

Freight

Best Way

QUAN.

DESCRIPTION

PRICE TOTAL

[ Enclosed Find Check

[J Money Order for

[J Please Ship C.0.D.
Postage enclosed for____

pounds.

* A k3

July, 1949
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DUAL CONTROL FILTER

The Minnesota Electronics Corpora-
tion, 97 East Fifth Street, St. Paul 1,
Minnesota, has designed a dual con-
trol noise suppression filter, Model
NSF-1, to obtain maximum music with
minimum noise. It is installed be-
tween any electronic input device,

such as a preamplifier or radio tuner

This dual control unit is designed
without dynamic action and consists
of a broad, five-position range switch
control and the suppression control,
which is a vernier tuning control for
continuous adjustment between the
fixed positions of the range switch.
The dimensions are 6% by 5 by 4
inches.

The listener can choose straight-
through operation or any high-fre-
guency cutoff between 3500 and 16,000
cycles-per-second, with attenuation
beyond the selected frequency at the
rate of 20 db. or more per octave. It
is equally effective on all types of sig-
nals, ‘standard and LP phonograph
records, AM and FM radio, and tele-
vision sound and magnetic recordings.

REINER HVM SUPERPROBE
The new superprobes manufactured
by Reiner Electronics Co., Inc., 152
West 25th St., New York 1, N. Y., are
designed for accurate measurement of
high voltages in television sets, x-ray
machines, and other apparatus with

i . R
greater ease and safety, when com-
bined with any vacuum tube volt-
meter the operator possesses.

That portion of the probe gripped
by the hand remains relatively cold,
and the long slenderized hot portion

66

and the input to the audio amplifier.

For complete infcrmation on any of the items described herein, readers

are asked to write direct to the manufacturer.

By mentioning RADIO &

TELEVISION NEWS, the page, and the issue number, delay will be avoided.

of the probe is separated from the
handle by heavy-duty labyrinth bar-
riers, making it easy to get into tight
places.

The multipliers extend the range of
vacuum tube voltmeters 100 times, so
that the true reading with multinlier
is simply 100 times the reading of
the instrument when used with the
HVM superprobe. For example, a
reading of 270 volts with the multi-
plier would indicate an actual voltage
of 27,000. The probes are rated for
use up to 30,000 volts, are guaranteed
up to 35,000 volts, and have an exten-
sive safety factor.

NEW SERIES "300"

The manufacturer of the Ampex
magnetic tape recorders, Audio &
Video Products Corp., 1650 Broadway,
New York, N. Y., announces the pres-
entation of the New Series “300” in
portable, rack mount, and console
models.

This model is said by the manufac-
turer to be well within the price range
of universities, churches, music pub-

lishers, language and diction studios,
and other fields where high-quality
reproduction is required.

The console has the same dimen-
sions as standard transcription-play-
back turntables. The operating speed

is 15” per-second for one-half hour
playing time, and 7.5” per-second for
an hour’s playing time. Frequency
response is plus or minus 2 db., 50 to
15,000 cycles at 15" per-second and
plus or minus 2 db. from 50 to 7500
cycles at 7.53” per second.

“TAPETONE" SOUND RECORDER

Previously available only in kit
form, the “Tapetone” Magnetic Tape
Sound Recorders may now be obtained
factory assembled, complete and
ready to operate, from the Tapetone
Manufacturing Corporation, 202 Til-
lary St., Brooklyn 1, N. Y. The kits
still remain available to those who
wish to build their own.

The medium for sound reproduction
is Scotch recording tape, three times

www americanradiohistorv com

as strong as wire. As only one edge
_of the tape is employed, editing is
easy, and another interesting feature

— N,

L T wE
of “Tapetone” is that as the recording
is made, any previous signal is auto-
matically erased, and the new signals
impressed will keep indefinitely.

The mechanism, precision built, is
simple in design with only four mov-
ing parts, making for more quiet and
trouble-free operation.

TV TUBE ION TRAP

Two mew types of TV tube beam
benders are offered by Clarostat Mfg.
Co., Inc., Dover, N. H. the TV-2, in-
tended for the 10-inch kinescope tube,
and the TV-3, more elaborate, which is
intended primarily for 12-inch and
larger tubes.

These devices slip over the necks of
the tubes and are regular equipment
in many television receivers, serv-
ing to minimize burnt spots on tube
screens. Both types of Clarostat beam-
benders have rubber-covered spring
arms for friction fit on a 13 inch to
1% inch TV tube neck. All parts ex-
cept rubber sleeves and ring magnet
are cadmium-plated.

Series TV-2 features a single per-
manent bar magnet, while the higher-
cost TV-3 features two, the bar mag-
net for the rear and the ring magnet
for the front elements.

TELE-TURN TABLE

Production of a new turntable has
been announced by the Krenco Manu-

facturing Company, 231 S. La Salle
St., Chicago 4, Ill. This product is to
be used for all table top and conso-
lette type television sets, allowing the

RARPIO & TELEVISION NEWS
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TELEVISION
TRANSFORMERS

to fit today's leading
TV circuits

A’ complete catalog line, made by
CHICAGO—the largest single man-
ufacturer of original equipment TV
transformers. Included are power,
vertical blocking oscillator, and both
vertical and horizontal scanning out-
put transformers in a range of de-
signs that are exact duplicates of
units used in the leading TV sets.

Sy

: FULL FREQUENCY RANGE .
= POWER HIGH Q AUDIO .
: TRANSFORMERS CHOKES :
: TRANSFORMERS .
. A Complete Line Y for Dynamic ithin + V5 db :
: in 2 alternate Noise Suppression wi 'm = 72490 o8 :
. . “Sealed in Steel”’ Circuits typical response 5
. e 30 to 15,000 cycles .
- Two efficient filter reactors, induc- .
. tance values .8 and 2.4 henrys respec- N
: oo b . tively, are designed for noise sup- For uniformly low distortion, for |
. Exclusive features like these make pression circuits, but can be used in response curves that are truly flat .
= this the “Engineer’s Line”: Plate any tuned circuit requiring the given over the full frequency range, use *
. and filament voltages to fit today’s inductances. Inductance values are these CHICAGO Input and output |
. most-used tubes; in two mountings accurate within +59, with up to units. Get the facts on the BO-6 .
- —with solder lugs or 10" leads; one 15 ma. d-c. Minimum Q of 20. (P-P 6L6’s to 6/8 or 16/20-ohm -«
 series for condenser input, another Mounted in identical drawn steel speaker), the BO-7 (600/150-ohm ¢
+ forreactor input use; exactly match- cases 114" x 234" x 17;’'. Write for line to 6/8 or 16/20-ohm speaker), .
- Ing reactor for each power trans- descriptive sheet including diagram and other cuicaco full frequency .
: former. Get complete catalog now. of simplified dynamic circuit. units—they’re tops in transformers. s
:.............'.......'...'..'......'....'..."'.Q".................'..".....'"v:
. ISOLATION MODULATION REPLACEMENT .
: TRANSFORMERS TRANSFORMER TRANSFORMERS .
: for safer for Premium :
: ‘. . Hom and Quality .
: more efficient . .
: servicin Commercial Yet They :
2 . Transmitters Cost No More :
- For isolating chassis ground from A Modulation Transformer ideally e T .
< line ground and e]irﬁrfnating the suited for use in ham and commercial The new cHICAGO Replacement -
¢ shock hazard (important on “hot” speech transmitters. Will deliver 250 Line provides servicemen with a [
2 TV sets). Dual purpose: where line watts of Class B audio power from wide range of standard ratings that .
- is under/over voltage, sec. supplies P-P 203A’s, 211’s, 805’s, 75TL’s, fit the most frequent power and &
= 115 v.; with 115-volt line, sec. sup- etc. to a Class C load with response audio transformer reqmrementt}. &
: plies 125/115/105 volts (high/low variations not exceeding +1 db. over These units, backed by CHICAGO’S .
- volts help find doubtful tube, etc.). the speech range, 200-3,500 cycles. 20 years of manufacturing experi- +
+ Three sizes: 50, 150, or 250-VA. to Primary impedances, 9000/6700 ence represent the finest quality at- ]
* cover full rangé of servicing needs, ohms; secondary impedances, 8000/ tainable through engineering inge- .
o 6000/4000 ohms. A matching driver nuity and precision manufacture— :
. transformer is available. yet they cost no more. .

0ID COILS available in 3 size Write for complete CHICAGO Transformer Catalogs
TOR : _

und to your spedifications, of in-
wo

e aaurwmee  CHICAGO TRANSFORMER

0 equipment an e, B
«(:hle preciqsion accuracy. Inquiries for DIVISION OF ESSEX WIRE CORPORATION

any production quantity are invited.

ADDISON STREEYT » CHICAGO 18;

.

July, 1919 67

www americanradiohistorvy com


www.americanradiohistory.com

For C earer Television!
alliance

TENNA-+* ROTOR

TR
- aims

TV—M ANTENNA ROTATOR

e Sharper Pictures

 Wider Range
* Peak Reception!

This antenna rotator turns your TV antenna instantly as needed

it at the station—keeps image clear—overcomes
interference and distortion! In multi-station and fringe areas
Tenna-Rotor brings in that station you couldn’t get before—
increases selectivity, directivity and range!

Weather-proof enclosed electric rotor unit, (size 77
antenna mast—is quick and easy to install—self-lubricated for
long life! Smart, plastic remote-control case plugs into 110-volt
Price $39.95. (Slightly higher west of Rockies.)
Complete assembly, rotor and control case, weighs 12 Ibs. End
antenna worries — ask your dealer or

house circuit.

your “fixed position”
service shop!

Ask for Alliance 4-Conductor Cable made especially for Tenna-Rotor!

ALLIANCE MANUFACTURING COMPANY .

x 8") fits

AI.I.IAIICE, OIIIO

Export Department; 401 Broadway, New York, N. Y., U. S, A

SHOOTS TROUBLE
FASTER!

MAKES MORE
MONEY FOR YOU
ON JOB OR AT
SERVICE BENCH!

direct. Sorry, [

no C.0.D.’s.

Chioans add
3% State
Sales Tax

&g‘naleﬂe_
MULTI-FREQUENCY GENERATOR

In radio service work, time means money. Locate
trouble faster, handle a much greater volume of work
with the SIGNALETTE. As a trouble shooting tool
SIGNA ETTE has no equal. Merely plug in any

0 V. AC-DC line, start at speaker end of circuit
and trace back, stage by stage, listening in set’s
speaker. Generates RF, IF and AUDIO Frequencies,
2500 eycles to 20 Megacycles Also used for Checks
on Sensmwty Gain, Peaking, Shielding, Tube test-
ing. 13'02. Fits pocket or tool kit. See at your
dlstnbutor or order direct.

e] d Instrument
Wa’ Laboratory, Inc.
DEPT. N, 1125 BANK STREET
CINCINNATI 14, OHlIO
QUALIFIED JOBBERS WRITE, WIRE
FOR DETAILS.
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HIWAY COMPANY

Hot July Bargains!
TUBE OF THE MONTH—813

Brand new, $6 75

boxed
Order 4 for $24.50 and we prepay shipping!

INTERPHONE AMPLIFIER

CM X-50128. For general radio use. Used with
TCS equipment, PP 12A6s, complete with 12V.
dynamotor and instruction book. Condition
is new, not factory packaged.

Wt. 19 lbs

2-IN-1 SPECIALIl

BC-458, 4-5.3 Mes. Transmitter PLUS BC-457,
5.3-7 Mcs. Transmitter, ALSO raek, mounting,

plugs. Good condition guaran-
Feod Wt 25 The. The whote deal 910,00

SCR-274N, ARC-S, ATA/ARA
EQUIPMENT
19-.55 Mes. ARA Recelver. New. . ,..514.75
3-6 Mes. Receiver. Good cond. guar..,, 4.95
6-9 Mcs. Receiver. Good cond. guar.. ., 5.95
7-9 Mes. Are-5 Trans. New but not
factory packed F 9.95
3-4 Mes. Are-5 Trans. Brand new ... 16.95
(Average wt. of above items 13 lbs.)

The Hiway Policy: 25% DEPOSIT WITH
ORDER. Remit in {ull-SAVE C.0.D.
CHARGES. SATISFACTION GUARAN-
TEED OR YOUR MONEY BACK!

HIWAY COMPANY

Electronic Division
1304 S. HOOVER ST.
Just S, of Pico) (Fitzroy 0343)

LOS ANGELES 6, CALIFORNIA
Send for our FREE catalogue!

wwWw americanradiohistorv com

set to be turned to any desired direc-
tion for better viewing of programs.

The “Tele-Turn” is placed centrally
under the receiver and a feather-touch
rotates the set gently in any desired
direction. As the unit is constructed
from heavy gauge steel, the largest
and heaviest sets can be supported on
it, and it is also adaptable for use
under heavy ham equipment.

RECORD-O-FONE

The manufacture and distribution of
a new ‘tape recorder” has been an-
nounced by Bell Sound Systems, Inc.,
555 Marion Road, Columbus 7, Ohio.

This unit, to be sold under the name
of ‘“Record-o-fone,” is suited for true-
tone reproduction of musical instru- .
ments, singing and speaking voices, or
radio program recording, and is ca-
pable of picking up any sound audible
to the ear. It records one-hour-
length tape reels that can be played

(Continued on page 103)

“ESFETA” ELECTIONS

THEﬁrstannualmeetlngof“ESFETA"
(Empire State Federation of Elec-
tronic Technicians’ Association) was
held April 24 at the Hotel Arlington,
Binghamton, N. Y. Delegates were
present from ARSNT, New York City;
RTG, Rochester; Southern Tier Chap-
ter R.S.A,, Blnghanlton, Central N. Y.
RTG, Ithaca; Hudson Valley R.S.A. of
Poughkeepsie, and the newly-formed
Endicott Radio and Television Associa-~
tion.

At the Annual Meeting, Max Leibo-
witz, ARSNY, New York City, was
elected president; Miss Margaret Sny-
der, RTG, Rochester, vice-president;
Wayne Shaw, Southern Tier Chapter,
R.S.A., Binghamton, secretary; Ben
DeYoung, Central N. Y. RTG, Itha-
ca, treasurer; and Arthur J. Blakely,
Radio-Television Servicemen’s Ass’n.
of Corning, sergeant-at-arms.

The officers of the ESFETA present a
rather unique group. They are all full-
time radio service technicians; even
Miss Snyder is included in that classifi-
cation. She has had a goodly amount of
experience in her father’s service de-
partment.

Any technicians’ association in New
York State is eligible for membership
in ESFETA, and the Empire State or-
ganization extends an invitation to
them all to come to any of its gather-
ings.

Annual reports were turned in on the
various local organizations. Endicott
Radio-Television Association has elect-
ed Richard Wheet as president; with
Ernie Marshall as vice president; Rich-
ard K. Newcombe, secretary; and
Walter Porznick, treasurer. The Long
Island Television and -Radio Techni-
cians Guild announces that at its
recent meeting Gene Laper was elected
president, and John A. Wheaton, corre-
sponding secretary. The newly-chris-
tened Corning Area Radio and Televi-
sion Technicians Guild elected Arthur
J. Blakely for president and-Andrew M.
Mertson as secretary. Re-elected as
president of the Radio Technicians
Guild of Rochester was T. Lawrence
Raymo. Robert A. Bryan, Sr., was
chosen as vice president; Donald Lissow
as secretary; and William A. J. Frenzel
was re-elected treasurer.

—30-
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6 POPULAR RECORD CHANGERS-TA E YOUR PIC $12.95 two For $25.00

Six of our most popular sellers and changers you have used before and will recognize

8000 brand new and factory cartoned record

by their names, better rush your order in now,

AERO

CRESCENT

AERO- Ste\vart

Model 350A Size 1116x131% manent edle Size 12x13 11t/ax12 Small Size 1036x12 nly ... .
$12.95 T $25.00 | §12.95 e $25.00 $129 T $25.00 | $12.95 ° $25.00 | $12.95 T $25.00

changers for sale at an all time low price.

DETROLA

Warner Per- Ever popular Detrola. Size

they won't last long at this $12.95 two for $25.00 price

GENERAL INST.

Size

VYM-800

1314x14 a scoop at

CAPEHART

Don't pass up this super
scoop in a two post genuine

DELCO TUBE SCOOP!
59¢ Each, 10 for $5.50

a lucky purchase of genuine

Delco radlo tubes bulk packed, latest prod- nished with control

cable and Crow drive

125A7gt 50L6gt parts. You may use any standard Crow

12SK7gt 35L6gt “'AT'—$7.50 list panel kit available for '41
128Q74at thru 49 model cars.

Karadio model 1275 weight 12 1bs., less

speaker and less panel kit but with ' Crow

AMERICAN BEAUTY $4.95 716-TI and 700-V2 drives. Net $30.54,

* Karadio model 1275 with under dash panel

American Beauty Radio type soldering iron
with removable set serew tip. Brand new,
factory cartoned with stand. 150 Watt.
Standard radio size. Scoop price $4.95.

kit $32.95.

Karadio model 12'7r
tom panel kit
Above prices less speaker.

Karadio 6 tube with 3 gang
tuning condenser RF stage
A.V.C., compact construction
custom Installa-
tion, size 8x8x7,

speaker furnished, use
whatever speaker_fits
dash of car. Fur-

with any Crow cus-

'41 thru ‘49 net $34.95.

GENERAL ELEC. YGA-4
AUDIO OSCILLATOR $24.95

Capehart record changer.
Brand new but may need
minor adjustment, super
heavy duty construction,
with Capehart true timber.

General Electric YGA-4 $19.95. variable resistance  high
Scoop 100-GE YGA-4 Audio Oscil- A i

t lactl())rls to sell, Brand new factory fidelity cartridge. (Requires
cartoned. Output from 25 to 18.- same gain as a General Elec-
000 Cps. Outpuf plus or minus tric V.R.). Base size 1414x
1DB_from 50 to 15,000 Cps. 141/, Capehart super scoop
regular $50, oc()] lteré‘.sz\‘?‘Vegxght 31
Tbs. While 100 las Two

$12.95 T $25.00

$I50 00 G.E. SINE

General Electric YGA-2 Sine or Square wave
brand new factory cartoned. Ma
Frequency range 20 to 20,
or square wave at a flip of a switch.
sound men. Weipht 40 lbs.

OR SQUARE WAVE $59.95
559 95.
de to sell for
000 Cps.—either sine
Ideal for schools and
Scoop price $59.9!

only Extra tone arm with crystal
cartridge—%$1.50 extra, G-E,
RPX010 Variable Reluctance
Cartridge $2.95 extra.

100 RADIO TUBES °29°5

250,000 Tubes for fast sale.
ded Hyv:

and bran. c_Miniature Tubes for $29.95. Over a million sold. Guaranteed full
replacement. 34c Each in smaller quantities.
1RS 12BE6 12aU8 SU7 1258
iTa 12ATE 12BF6 6AQ% 9001
1uUs 35w4a 6BA6 6AQ6 9002
3A4 3585 6BE6 6C4 6BHB
1ss SOBS BATE 6X4 117
3va 12AT7 ALS 6wa 19 for 100
WMo ome s Hh i
2AX B u
$38ne 12BA7 éau7 6EGE 34c each

Tremendous value,

Tubes up to 8$3.00 list. 100 Cartoned

Popular GT Tubes,
Each in ;(maller quantities.

individually cartoned and branded Hyvacs.

$35.00 per hundred.

GVS 5 [} 12SF7 12S N7 3217
SN 65 D7 65Q7 645 12657 39c each
5v3 2516 8547 6SL7
6P5 8KT 7007 12547 3525 100 for $35.00
A
12K8
6s8  gKs  12Ks [ HYVAC 6AK5 AND 646 59¢ EACH |
CARTONED
STANDARD BRAND TUBES .5 artoneo 49¢
024G 1G6 5V4 6F7 6SA7 6T7 7B8 787 12F5 128L7 2525 3575 77
1A¢  IH6 5Y3  6H6 6SC/ 6ve 7c4 V7 26  125N7 2526 38 18
1A6 16 ©6A3  6J5 65D7 6X5s 7C5 7ve 205 12Q7 26 3% 80
1Bs Ila G6AB7 6J7 6SF5 6Y6 06 7Z4  12k8 128R7 27 A3
1B5 1R5 6AC7 ©Ks 6SF7 627 707 10 12Q7 1223 3 4515
IC6 1S5 G6AC7 6K 65G7 6Zvs 7ES  I2A6  125A7 18A7 32 SO0BS
1c7 1T4 6B8 6K7 6SH7 A4 7E7 12A8 125C7 14B6 33 50L6
105 1V 6C4  6K3 637 7A5  7F7  12AM7  12SF5  14C7 34 56
ID7 285 605  6L5 6SK7 7A6  7W] 12AT6 125F7 14H7 35 5
I8 2A6 6C6  6L7 6SL7 7A7  7L]  12BA6 12867 14Q7 L6 58
I 2A7 D6 6N 6SQ7 7B4  7N7 128D 12SH7 14R7  35WA 707
IF5 354 6D8 6R7 6SR7 7B5 707 12BE6  125)7 19 BY4 75
168 5TA 6F5 657 6SS7 786 TR7 1268  125K7 2516 3524 76
NAME BRAND 1Yz VOLT LOCTALS ETC.
1LNS 1LD5 11LH4 iLCé 1LAG
1LCS 1LGS 3LFa 1LE3 1LA4 e 89¢c 10 for $6.50
1A7 1M5 AS NS 3Q5 lTS
iQ5 1P5 ics 1G4 1G6 11726 e9c
0Z4 69c Each, 100 for $59.50 3SAS S0AS 69c Each.

&

TYPE “AT” NU TUBULAR ELEG

National Union Type AT Electrolytics.

&\

ck up now while pick
Number One builder of

ALUMINUM WITH SEALED ENDS

used in sealed metal tubes in spun-end cardboard

merchandise we ship you.

HOT ITEM—AUTO SPEAKERS

MAGNAVOX
6" Squar
612"
Bx
T
8” Motola-Philco . .

HEAVY DUTY AUTO P.M.s

Heavy duty PM speakers with 34 inch voice
coils and 3,16 oz. Alnico V magnet. Made
by a top flight manufacturer this year for
autn radm replacements.

6 inch 3.16 oz. Alnico V.P.M

GXQ ln(h 3.16 oz. Alnico V.P.M 2.98
7 h 3.16 oz, Alnico V.P.M. 2.98
8 lnCh 3.16 0z. Alnico V.P.M.. . 2.98

Save Up To 50% On Cmuuda-
graph Field Coil Speakers

Regrular Dealer: Stock of field type_Cin-
audagraph lacement speakers. Brand
new, mdnv:dua Jy cartoned. Don't pass up
lh'l< value.

450 Ohm Field Cinaudagraph....%$1.
1 g Onm Field (Auto) Cmaudagra 79
4” 450 ()hm Field Cinaudagrapl .
57 4 Ohm Field (Auto) Cmaudagraph 1.79
6” 450 Ohm Field Cinaudagrap
68” 1000 Ohm Field Clnau(lag‘ranh
8” 1000 Ohm Field Cinaudagraph. .-

Wagner Nichols Micro-
Groove Recorder $89.95
Now you can buy a Micro Groove
Recorder. Made by Wagner-Nich-
ols. Cuts 500 lines to
the inch. A 15 minute
record may be made on
a 4" thin plastic dise.
Good tone quality. pow-
erful playback amplifier,
This is the recorder of
the future, Amplifier
has connections for external speaker. Priced
comﬁlete with microphone and 12 recording
blan Net Price §89.95. Extra blanks
1.39 per dozen. Wagner- Nxchols Micro
roowe Recorder Stock No. Net

ings are good. All N.

Electrolytics.,

TYPE “CT” ELECTROLYTICS
DUAL TUBULAR BANKS

12” P.M. FOR UTILITY USE

5 P.M. SPEAKERS ONLY $22.50
Nationally_known 12” 6.8 oz.
Alnlco V PM with 17 8 ohm

voice coil. Will take 15 watts,

Grey finish. Our leading 127

speaker.

Stock No. CH-12. Net $4.95.
5 for . ... .%22.50

McGEE HAS THE SPEAKERS

Following speakers listed are latest produc-
tion NoL'I‘ ctory throwouts made by the
largest factory who furnish the original
equipment to America’s biggest Radio Fac-
Every speaker guarantfed.
i1

“PM 1.5 Oz. Aln. 5 Mag.,
ax6” PM 1.5 Oz. Alnico 5 Ma;mec
10” PM 4.64 Oz. M
Hot Buys In PM' s—Wd'h “Trans. .

47 PM 1 0z. Aln. 52500 Ohm Trans. $1.49
M Ohm Trans. 1.49

57
6” 15
57 45
107 1000 Ohm, Less Trans. .,
12” 450 Ohm RCA, Less Trans.
12” 1000 Ohm Magnavox, Less T ns.

<SALE! NATIONAL UNION

- D B R NN NN NN N S S N NN BN SN BN BN N BN BN BN BN BN B BN Em BN
ORDER $100.00 WORTH OF N.U. COND.—TAKE 10% OFF
100,000 FOR SALE AT OVER 2 SAVING. PLENTY OF EACH SIZE.

We bought the entire stock of National Union Electrolytics, Tubular By-
Sto ational Union Condensers o
Guaranteed by us for a period of one
Order $100.00 worth of these N. U. Condensers nnd take 109% off of price.

asses, and Sav-A-Shaft Volume Controls.
d by us are late 1948 production by a
year. You must be satisfied with the

N.U. THREAD MOUNT ALUMINUM
CAN TYPE SC

sleeves. Bare wire leads. Standard ackage of 10 condensers. Save over half. This is
Sour every day meca im condensera. One-year FUATANLCS. National Union Type CT Cardboard tubular | Yational Union Type SC-SCNGCS Upright
AT 10 MFD. 25 Volt 11/16x13g” 15¢ AT 4 MFD. 450 Volt 13/16x134" 20c ;’;"Iteh s S Rk mounting strap. Flex- | mounting. Flexible insulafed leads. Indi-
AT 83 MED. 33 veli 11/16x13hr 30¢ | ATi0MED. 450 velt 13/i0uisis 30c Boxgs. A red mot value at over b4 | Jidusllycarioned in green XU Roaetees
. A . () - c M - -
AT100 MFD. 25 Volt 11/16x184” 25¢ TI2 MFD. 450 Volt  15/16x214” 35c suving. " Orie-year  guirantee. over hall on ihls. ' Oneyear guaranice
T16 MFD, 450 Volt  15/16x2i4” 4oc | CT16-16 MFD. 150 Volt #x23 2s5c | SC 4 MFD. 450 Volt  1%ax31z" 2S¢
e B 0 Volt 11/16x134" oc AT20 MFD. 450 Volt 15716x21R4” 40c T20-20 MFD. 150 Volt %23 30c { SC 8 MFD. 450 Vol 1a§x3% »  30c
A8 chEED Rl e S a 0e 30 MFD. 450 VeIt  1-1/16x514” soc | CT30-30 MFD. 150 Volt 1 3sc | SC12 MFD. 450 Volt  13ax31s~” 35¢
AT 10 MFD. Ofvolill o1 Ssraeaoc T40 MFD. 430 Volt 1.1/16xa%4~ %oe | €T40-20 MFD. 150 Volt 1 x233" 35c | SC16 MFD. 450 Volt  134x31k”  40c
AnStiE B AR B | ko ses v gicitiee DR 0 Bow d| dlam Lo b &
g 0 .5 ol 1-1/16x2V4" 45¢ 50- . 150 Vo x234" . o x3147 e
AT100 MFD! 0 VoIt 11716x134 Sc /16x24 CT80-40 MFD. 150 Volt 1 x2d4” &0e | SCi0 %}gg 450 yolt  13gxaia’  50¢
- ) 25 Vo
AT 4 MFD. 150 Volt 11/16x134” 10c DUAL SECTION COMMON NEG. 1e-16 MED " T8¢ Varr 4 LE‘zAs > 30c | SC16 MFD. 835 volt  13axale” 6oc
AT 8 MFD. 150 Volt 11/16x134” 15c¢ 150 Volt 13 /16x134” 2 20-20 MFD. 150 Volt  1x2 3sc
AT 12 MFD. 150 Volt 11/16x134” 20c 150 VoIt 18/16x134~ 2 c SC 4 MFD. 600 Volt 134x314"7  35e
AT 16 MFD. 130 Volt 11/16x134” 2Sc ERA R S e i SC 8 MFD. 600 Volt  13gx314” 60c
AT 20 MFD. 150 Volt 11 /16x134” sc oo o e c §C12 MFD. 600 Volt 134/x31m7 70¢
AR B A GAB Oye IRIBAY 2| M. 600-VOLT TUB, BY-PASSES | SelésiEs esVal T 38
. K 4 c . o
AT g0 MED. 130 Volt 13/1exiss’ 3oc 189 Vot 12/igxzym’ 39¢ [ National Union sttractive green paper 600 vt o Ty
AT 30 MFD. 150 Volt /16x134"  35¢ 130 VoIt 1371Gua1a~ 89¢ | Volt Tubular Condensers. Super sealed, wax | SEN 8:8, MFD- 180 yoit 13ax38. 29¢
BREEALAAZUR LI G se 150 Volt 1-1/16x214” 60c | filled; rigid tinned leads, Save 24 on these. SEN1816 MrD, 450 volt 1 8oc
A year guarantee. rder 100 assorted. R 6-
AT 8 MFD. 250 Volt 11/16x134” 20c¢ 450 Volt 15/16x214” 2S¢ | YOU pick size, for $6.95. SCN20-20 MFD. 450 Volt 132"3}2" 70e
AAT 168 MFD. 250 Volt 13/16x134" Sc 450 Volt 15/16x21Rz” 40c | T ,0001, T .00025, T .0005, T 001, $CS DUAL FOUR LEADS
AT 20 MED. 250 volt 1d/16xisar 25c 450 Volt 15/16x21k” 40c T°.002, T.005, T ,006—Sc Each. SCS 8-8 MFD. 450 Volt 134x31%” 50¢
24 MFD. 250 Volt 13716x134” 25c 450 Voit 1-1/1gx2ra’ 45c | T .02, T 03, T $4_bc Fach. SCS 8-16 MFD. 450 Volt 134x814” 5Sc
AT 30 MFD' 250 Volt 15/16x1847 30c 450 Volt 1-1716x25k” 50c | T 05-7c Each: T .1—8c Each. SCS16-16 MFD. 450 Volt 134x31k” 60¢
AT 40 MFD. 250 Volt 15/16x134 oc 450 Volt 1-1/16x25k” 60c | T .25—10%%kc Each;' T .5—15c¢ Each. SC$20-20 MFD. 450 Volt 134x314” 70c¢
"
NATIONAL UNION ALUMINUM CAN “TWIST TAB” TYPE TT {00 N.U. SAV-A-SHAFT 95
I b .
National Union Type TT Electrolytic Condensers. Aluminum can type Twist Tab
mounting common negative ounded to can, 1ndividually cartoned in green N.U. boxes.
Each condenser supplied wl h 1 bakelite insulating plate 1 metal grounding plate. National Union Sav-A-Shaft Volume Controls. A regular 21.25 list item
Save over half on these. 1 izes and one-year puarantee all individually cartoned with instructions. Every size Control is equipped
100 MFD. 25 Volt 1x2-1/16” 19c¢ ') TT 16-16-16 MFD, 450 Volt 134x3” 65c with an off-on switch which may used by pulling small tab. These
I %50 ‘L&lI};‘B. 25 ‘\llog 1x2-1/16" 19¢ TT 20- '>0 20 M 450 Vvolt 13jx3” 65c Controls are handy as most of you radio service men know. For replace-
l;r 106) D 425!(5) V?) 3 1x¢ :91//116" %gc TT 20- ID) 150 Volt " ment merely saw off old Volume Control Shaft and drive into the Na-
O D ooy lx e 388 | oo 40 40 MFD 123 \‘{,olltt 1x2-1/18" 4Sc tional Union Sav-A-Shaft coupling. Pick the sizes you want at these
30 MFD. 450 Volt 1x314” 200 5 MFD. %5 k) 2.9/16” 40e dollar saving prices or just order one hundred. as we assort them for
89 MEb aseven liodp ger | IpagCiSMERISOVOU NESIGT 36wy wa  pcooomm
o g 3 1° o. lx2-9/16" 60c¢c - 5,000 OHM 24c¢ NU 1 MEG-TX 1 MEG O;
T 20-20 MFD. 150 Volt 1x2-1/16” 30c | TT 40-40-40 MFD, 150 Volt 1 »" @oc | NU 10M-B 10,000 OHM 24c 2 MEG-TX 2 MEG ﬂgh\} Tappea  3%e
r 30-30 150 Volt 1x2-1/16» 3%c | TT 50-50 MFD. 150 Vol NU 25M-A 25,000 OHM 238 | NC.s06m-5 £00.006 oi 39c
40-20 MFD. 150 Volt 1x2-1716” 3Sc 25 25 Volt 1%2-6/16” $0c | NU 50M-B 50000 OHM 25c | 05 Rarionn Union Controts $29.95. As
BamE o e | meodilE BV e e | DU A0, ROt o 22 | o B fa i ie i i
- N - . X e 25 s 2 ]
TT50-20 MED. 150 Volt 1x2.l/le” 50c | Tri0-io MFD. 4SQVolt NU 500MIX 500,000 OHM Tanbed 396 | 4 ropes Snd "8 1vpes."and 50"or te Tast
- X 0 X334”  60c . 25 Vol x 50c | MALLORY CLARASTAT “STACKPOLE—
10-10 MFD. 450 Volt 1xz:1/16” 40c | TT 10-10-10 MFD. " 450 Vol e 80 10,009, 25,000, 100,000, 500,000 0 %‘éfggc E::lc?]phﬁggs Yo efcturers  Stoek  Controls.
r ég.;g MyD. 450 ggt Ixd1a” 4sc | TT10-30-10 MFD' 450 Volt 890,000 DEST Switeh, 37 Shafi_s9c, .
) N P c 5 Vo wx2v 70e | 500.000 1 Meg.. 2 Meg., SO 4 ft, 3
20-40 MFD. 450 Volt _134x3 60¢ T 10-10-70:10 MFD. - 4568 _150na" 70 | 3 Mep and 3 Mex. 2 Rituct Shaxstwandhsgs'rks'w:écriysattangesdc 33 Baeh 10 for $3.50.
Prices F.0.B. K.C. Send 259 Deposit with
MCGEE RADIO COMPANY o e i iowi s NOW AT oUR NEW ko LARGER QuaRTers

July, 1949

Ordern,

WWW america

Include Postage

nradiohistorv com

1422 GRAND AVE., KANSAS CITY. MISSOURI


www.americanradiohistory.com

11-TUBE $-56 $59.95 e PUSH PULL WIDE RANGE AUDIO

Model S-56 Hallicrafters, high fidelity, 11 tube AM-FM radio receiver chassis for broad
Phono connection on rear of chassis.

receiver in perfect tune,
essentially flat, from 50 to 14,000 CPS.
ohm line.

former 500 ohm to voice coil $2.50 extra.
speaker.

4 antenna terminals; two for AM and two for FM,

Full range tone control with base boost.

Weight 25 lbs.

n ro e Push-pull 6K6 tubes in audio system.
Wide vision accurately calibrated slide rule dial, with pre-selection on broadcast band. Qutput transformer matches 500
L ] 3 5 v This is the finest type home radio that we know of today.
used in commercial radios selling in the $400.00 to $600.00 class. The regular dealers net on this chassis is $110.00.
these brand new, factory cartoned S-56 Hallicrafter chassis, complete with tubes and operation instructions, at only $59.95.
Chassis size 12347 x107x734".

g . h . 5 Brand new factory cartoned.
Pick your combination from the prices listed below and save.

hallicrafters/

wooet §.56 $110% VALUE ™/uy CHASSIS $59%

® AUTOMATIC FREQUENCY CONTROL ON F.M.

cast and FM 88 to 108 mc.

Automatic frequency control on FM, holds the
Frequency response

Better get your order in early. Designed to be
However, a lucky purchase enables us to offer
less speaker. Speaker matching trans-
Buy your S-56’s with a wide range PM

$-56 WITH (2” 21 0Z P.M. $74.95

Hallicrafters S-56 chassis with tubes, 500 ohm to
speaker matching transformer and our model A-50
super heavy duty 12 inch 21 oz. alinco V PM
speaker (regular $50.00 list). This gives you the
complete radio for custom installations. Shipping
weight 38 lbs. Stock No. S-566A50: A-50 Speaker
S$-56 and transformer all for $74.95.

G.It. Dual Speed Changer Stock No. GI-73 $17.95
extra.

$-56 WITH (2” GOAXIKL P.M. $71.95 |

Hallicrafters S-56 chassis with tubes, 500 ohm to
speaker matching transformer and our model CR-13X
12 inch coaxial PM wide range speaker. This gives you
a complete radio for custom installations. Shipping
weight 35 lbs. Stock No. S-56CR13X: CR-13X speaker
S$-56 and transformer all for $71.95. |
G.1. Dual Speed Changer Stock No. GI-73 $17.95 extra.

$-56 WITH (5” JENSEN P.M. $79.95

Hallicrafters S-56 chassis with tubes, 500 ohm to
speaker matching transformer and model A-15 PM
Jensen 15 inch 6 lb. magnet speaker. This gives you
a complete radio for custom installations. Shipping
weight 47 Ibs. Stock No. S-56A15PM. Jensen Speaker
S$-56 and transformer all for $79.9S.
G.I. Dual Speed Changer Stock No.
extra.

GI-73 $17.95

WALNUT ARM CHAIR CABINET
FOR S-56 HALLICRAFTERS $29.95

Walnut arm chair cabinet ready cut to
fit the S-56 Hallicrafters radio chassis.
24" high, 161,2” deep and 27" wide.
Hinged lid covers 14x14 changer com-

HALLICRAFTERS S-59
8 TUBE F.M./AM.

SCOOP!

Model $-59 Hallicrafters,

G.. DUAL SPEED CHANGER
WHEN PURCHASED WITH §-56
OR S-59 §11.95

speed automatic record changer

3314 or 78 RPM records auto-
reversible cartridge

CHASSIS
G

$32'95 General Instrument Dual

2" or 12—107

high fidelity, plays 10—1

Latest model with astatic

cabi i s M- i - matically.
pﬂgtment-amguguéhfxgr c-ixglrpestp;‘glktgr y‘?!‘llli 5 O ?on&u i)xelst}aﬂait\ilgn;?dlgizcehalsalls/; r{?;l/cz“r‘:i and Per}x’nanent ncedleG w;ilfe ourl sf.qsc{(_, 19a,5<ts l:\e"
ot h 57 : “. An excelien i ; i this changer, Stock #GI-73_ for only .95 when pur-
ey e S ek Omb= for radio sets of the $300.00 class. A A e Chhsed awith 'S-56 or S.59 Hallicrafters or $19.95 when
arm ch:'flir ;:abﬁngtet'wnhg'uncut paalrehit t?.dl'i()()l kdc' il‘“d‘ FM'\)ISBt to me. Accurately calibrated purchased by itself. Weight 11 1bs.
& : slide rule dial. Variable tone control. Freqguency respons:

S e e L IE RS LT to P R TR A e e NEW WEBSTER CHICAGO CHANGERS
Soek H AR TEB. Thet. g3 85, Panel former matches 500 ohm _line. terrific value at_only Model 77-1—2-speed 7” Record Changer, Net....$16.30
Ceneral Instrument dual .spéed 3314 $32.95. Priced comiplete with tubes, but less speaker. Brand Model 346-1—3-speed All Sizes Record Changer. .. 30.22

and 78 RPM automatic record new factory cartoned. Weight 16 Ibs. Net, $32.95. Model 356-1—3-speed All Sizes Record Changer... 33.59

) T henger, Stock HOITS. $17.95 Line to voice coil matching transformer, $1.95 extra, Spider to convert 45 RPM Record to standard
Pt © ' . 500 ohm to V.C. Trans $1.05. $-59. line transformer, hole size. 10 for 25c.
o our Cn-12X, 12”7 coaxial PM. Scoop Price $49.95. ¥M Corp. Model 406 Tri-O-Matic Changer. Net... 33.90

! NUGLEAR “SNIFFER” GEIGER GOUNTER $54.50

Nuclear “‘Sniffer,”” made by a leading manufacturer of nuclear
instruments for locating radio-active materials. This small
. Geiger counter weighs only 2 lbs.. powered Dy 2 standard flash--
light batteries. Furnished complete with 1light weight head-
phones ready to sniff out radjo-active material. Stock No. ATO-1.
«t Shipping weight 4 Ibs. Net, $54.50.

“BUILD A RADIO WITH MATGHED “DETROLA” PARTS
6-TUBE 2-BAND KIT $16.95

A complete kit of parts, tubes and ready punched chassis
build a fine 6 tube power transformer type radio chassis.
ecabinet.) We furnish every piece as weil as a printed diagram
and photograph, assis size 14x716x7. Receives standard
Dbroadcast and 6 to 18 MC foreign short wave. 3 gang tuning
condenser used on both bands. 90 mil power transformer.
6v6 output tube. Heavy duty 8 inch speaker. This kit is made
up of parts intended for use in a high quality Detrola radio.
Has full lighted slide rule dial. Everything goes together just
like a factory built radio. Priced complete with 6 tubes. Kit
model 6-AC.” Weight 16 Ibs. net $16.95.

same basic design as the above model 8-AC except it is an 8 tube
AC DC circuit with push pull 25L6 tubes in the audio. Weight 15 Ibs. Priced com-
plete with tubes net 16.95.

D 8-TUBE HI FIDELITY

RADIO AND AMPLIFIER

e 8.INCH SLIDE RULE DIAL e RECEIVES

BROADCAST and 19 to 43 METERS e PUSH PULL

QUTPUT TUBES e BASS BOOST TONE CONTROL

e EVERYTHING FURNISHED e CHASSIS SIZE

8% x Il x 87 HIGH e BEST RADIO KIT VALUE
IN THE WORLD

w0
(No

Kit model CD-8.

“8-Tube Kit } » 195

Here is something new in radio, A real 15 watt power amplifier with bass and_treble

Has extra gain stage for crystal or dynamic mikes. And on the same chassis,

e furnish all parts, escutcheon plate and

s 6SK7, 6SR7, 6SN7, 6SJ7, two 6V6 and 5Y3. No cabinet. FExtra care in

designing the power supply section assures low hum level, making this unit ideal for

recording as _well as P.A. use. furnish evervthing as well as schematic diagram

and photos of the completed chassis. Weight 26 lbs. 9 95

Radio-Amp. Kit with 127 P.M. speaker. With tubes.... - Net .

Exactly the same kit as the PRK-24 kit, except it is furnished with a 127

Cinaudagraph wide range speaker. {Has built-in high {requency tweeter.$37 95
This is our finest kit. ... ... ... 00 TR «.....Net .

COMPLETE~RADIO KITS $6.95 UP

Kit Model TF-a
$6.95

Kit Modei TFF-oC
$9.95

Cmnplet% Pdersonal Portable Radio Kit Model Complete Radio Kit Model TF-4. A 2 Tube
X-45. Made from genuine H s :

atehed parts. AC-DC }?roadca;t TRF Receiver. Ideal! for
broadcast ttery operated the beginner. 2 Gang Condenser. Ready

punched chassis.
Airplane Dial.

Alnico V. PM Speaker

Small _i
1 Plastic cabinet. Diagram

n e 2
bs. 2 Gang Superhet circuit
lid opens. Rugged metal

case with

colored p%@gticF fror}thagd Apthc i Loop :_l\l"‘ photos and special pictorial diagram for be-
:)e“o‘}gs}“ o i, “ﬁ_B;t‘t‘e";;f‘m Viill ginners. This is the simplest type radio to
o0 together I}i,léee.a bfactoryI bluil: xedio. wire. Price includes every part and tubes,
Shupping sveight S- Tube #X-45. 128K7, 128J7, 50B5 and 35W4. Kit Model
14.95. Wired and tested $17.95. (et ;. -
#14.5; h ed $ TF-4. Weight 6 1bs. Net $6.95.
let, i i .
S aste 800 o 1500 KC from Complete Radio Kit Model TF-6C. A fun

either a phonograph pick up or mike. Makes
any radio receiver a P.A, system or re-
cording amplifier. Broadcast tone quality.

size broadcast AC-DC.
Lighted slide rule dial.

2 Gang Superhet.
13” wood cabinet

Has fader control from mike to record simu. With plastic front. Loop antenna. Made
lating a regular broadeast stations. Works from Detrola matched parts. Price includes
o leliOn‘ciugggc\-vir&ea%xagganéhegh&%assmd tubes, diagram and photo. 12BA6, 12BES,
1C: & di, v S AT 5W. “ - vy
P I e 2 Vo7 (5 WA BT Mode] L124T6, 50B5, 35W4. 57 speaker. Weight

9 Ibs. This is an ideal kit for the student.
Kit Model TF-6C, $9.95.

DE-6X, Weight 4 1bs. Net $6.95.
Mike and desk stand $4.95 extra.

Crystal

jping weight 2 lbL-S_COOD price $2.95. 1

ST. GEORGE WIRE
RECORDER
MECHANISM WITH
‘}h 3.TUBE CONVERTER

$29.95
i Less Converter $22.95
WIiTH S§-56 OR S-59

back

1HOUR MECHANISM
TWIN CHANNELS
SPECIAL $59.95

Qur leader tape recorder mechanism—Size
1013x1354X7-5 /16, weight 16 Ibs. Tape
speed full 714 feet per second—two sound
channels. One hour with 7” reel, 30 min-

utes with 57 reel. 5
50K, one recording

Brand
mechanism.
Majestic radio

new

RPM _Turntable for
Records up to 1

Twin
. Response flat from 60 to 8,000 cps.
i i

has

head wire from a phono record.
Non

and Wow-less drive. Mad Hour on Standard Webster Recording Wire.

high faelity recording and play bams e This wire recording mechanism is “offered

tape. Furnished complete with suggested 1o you at a fracgmln3 %fvt” regular net.
X13x31/2

Space required, below board.
Each unit is furnished with Oscillator Coil
and a diagram to show how -
7 Tube Osc. (We furnish special Osc.
1 | hot small part for Oscillator) and how to
I adapt the wire recorder to any radio or am-

diagram and erase coil. Model TP4-X.
mechanism, $S

Tape
Re_e] ,_$2.50. i

TTELEVISION
. CHASSIS

l . Coil and djagram. Stocl o
weight 15 lbs. Net, $22.95.
scoop I Crystal Pick-up Arm for Playing 78 RPM
record, $2.95 extra,
% —I Webster Recordin Wire. 15 Min., 51;'13105
" y . Min., .85; . .25. e
Eamssorth Telovision Chagsts Mot | Stnd Shurs Grestal Mk Sags o
V. artial ui ] i
GYZE0 partially bullt U Chass® over| | WIRE RECORDER CONVERTER $9.95

parts (Resister and Ceramic
no coils or Transformers or
tuning unit. Sweep and _sync cireuits are

With this 3-tube converter you can adapt
the St. George Airking, or Webster Chi-
cago wire recorder mechanism to any radio
all partially wired up. This T.V, Chassis or P. A. system. Only 3 connections nec-
is ideal for the student and experimenter essary. Just plug in to the phono input of
Learn T.V. by building your own set using vour amplifier and connect to plate of out-
this chassis to start from. Furnished \vithl put  tube, AC-Traunsformer construction,

150 small
Condensers)

a 1948 regular $3.00 Supreme Publica- gain for mike. 3 position switch for quickly
tions Television Manual. which has a com- changing from record to play-back. Priced
plete schematic_of this chassis as well asl ready wired and tested with instructions
9 pages of service information. and tube 12AT7 pre-amplifier; 6AQ5 0Os-
If you want to play with Television here 1s I . cillator erase; 6X4 rectifier, Stock # RR-3,
a chance to get started. net, $9.95. when purchased by itself.
Farusworth GVZ60 nar_tria‘}'ly l\./l)u“t {lp l(]?hefls-[ ST. GEORGE RECORDER WITH

sis _an upreme T.V. anual a or

35.95. Includn nostage for 11 1bs. GVZ60 CONVERTER $29.95

Chassis only $2.95.
GVZ60 Power Transformer, C-94230Z. a
Mill Tapped 110 Volt primary.

St. George wire recorder mechanism Stock
had 3 and RR-3 converter. Specify com-
offer ordering, both for

$29,95. Whv not order one of these for
I your S-56 Iallicrafter?

2+ N-97
bination when

of Farr(:js“oxtl;] v Cgra‘ssis. 7-t Ao .C.

6.3 and 5 filament. ipping  wt. 1bs

Scoop price $2.9S. WIRE RECORDER AND
GVZ60 B Channel RF-Osc. front end. Re 18-WATT P.A. SYSTEM
ceives any 8 of 13 chapnels. Built on ro-

tary switch principle. All coils and tubes, SALE s

socket wired up. equires 6BA6, RF 6AQS5 PRICE -

mixed, 6J6 osc. Output to Video IF. Ship-

Three years of wire record-
ing experience has lead us
to the development of this
combination wire recorder
and public address system.
Housed in an attractive port-
able case with hinged lid on
e recorder compartment.
Beautiful streamlined plastic
grill. Storage compartment
in back panel for mike and
i Size 21x11x14,
A full 18 watt HI FI ampli-

fier with P.P. 6V6 tubes in output stage and
separate 6AQ5 eraser circuit. This new su-
per erase circuit eliminates all the bugs in
wire recording. 12 inc! Alnico V. P.M.
speaker. Extension speaker jack. Mike input,

RECORD PLAYER
KITS

$9.95 AND UP

Capitol Portable Case "\-r_-a.r_,__ :

Deluxe Portable Record Player Kit housed
in the attractive Capitol case. Includes all
purts and easy to follow diagram. Has 47
eavy Duty PM Speaker. RPM Phono

Motor. All necessary parts to build a 70L7 tone control. Equi i
- N . Equipped with the St. George
?i?-el A‘gglt‘ﬁseg:Bs.‘velght 14 1bs.  Model wire recorder playback mechanism that has

78 rpm turntable and General Electric Vari-
able reluctance pick up. You can record or
play phono records. Record from mike, The
play back quality is tops. Plenty of vol-
ume and good fidelity. This is also a top
wire recorder. Unit is completely assem-
bled and_ ready to operate, Furnished with

Portable Player Kit for L.P. $18.95

Complete Record Player with wired 4-T
AC-DC Amplifier. Component parts shipped
separately, 4x6” PM Speaker, Brown leath-
erette Capitol portable case with chrome

trim case. Dual speed phono motor 3313 a crystal mike and desk stand an 15
and 78 RPM. 2 Pickup Arms, LP & Stand- minute spool of Webster recording wire.
ard. Only a few minutes required for as- Extra recording wire. 15 min, $1.30, 30
sembly, A fine player own. Stock No. min. $1.95 hour, $2.25,

LP-CC8. Net $19.95. Weight 17 1bs. Model GE-15 Portable public address sys-
Made' (CC-8, same as above only for regu- tem and wire recorder shipping weight 38
lar 78 RPM records only. 181bs, Net $14.95. 1bs. Net $89.95.

order, Bal.
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Prices F.C.B. K.C. Send 25% Deposit with
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orders include postage.
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NATIONALLY FAMOUS 12"

12" COAXIAL P.M,

$12.95

DELUXE 12” COAXIAL MODEL CR-13X

= RESPONSE 40 TO 17,000 C.P.S.
= FINE CONSTRUCTIO
= GREY FINISH

reéco!
speaker i Inco ted in rad pos of the 500 dolhl:r bl'ltc et

an_especiall deslgned 12”7 6 oz. Alnico

Tow range Woofer and a coaxially bulll in 37

high range, The hi ;‘.ass flter |5 concealed under

m output trlns(ormer.

work in place of any home radio spcnker as mon s
an B Ohm Volee Coil, only 2 wires to connect

the extended
the pot coyer. ust hook to an

Watts peak. Wide range response 40 w

14
speaker should sell for $35.00. Why ‘y réy
12.95.

when we offer a 127 Coaxial PM_for only
8 lbs. Model CR-13X, $12.95. Two for

STANDARD 12” GOAXIAL P.M. CN- IZX SIO 95
Standard Model 12” Coaxial PM Model CN-12X model
ponse 50 to 17 ()00 CI’\

wm handle 12 Watts Ouu-ul \Mm)lnu weh:ht 7 st

CR-13X except 4.64 0z. Mag. in woofer res
N-12X, $10.95. Two

15 "KING COAX" P.M. SPEAKER $24.95
IT WOOFS AS IT TWEETS'

The King Coax. A 21.5 oz. 15 inch Alnico V PM speaker wilh a
bulll-m h_ﬁlh lrcquency twu-xer Will respond to from 40

15” 50 WATT P.M.

$16.95 $9.95

15” COAXIAL P.M.

$24.95

N
e REGULAR $32.50 LIST
New'.y dells'ned hlgﬁ (g‘d:lln;rk;gdl.otznest spealul?‘:’ bulﬂders.

cles. is a ruggedly built

w
|.m molded cone. uilt-in high pass filter.
# ohm output. Built by the maker of our ever ula:
conx model CR-13X. This spenkcr has a retail list of over $
e offer yu: our 5-15X 15 inch coax for only $24.95.

weu:hl 16

5-STATION PUSH BUTTON YCURVELENIER "WIDE RANGE SPEAKER LINE";M
H FIDELITY CONES — 6",

Designed to meet the ever.growing demand for finer reProduction of
sound, Wide range 6 and 8 inch models offered for u\e first time.
These speakers feature heavier moving parts assembl ne pitece
dellB’ curvelenier cones with 45 M. reinforcing

BROADCAST TUNER KIT $8.95

A compact Lroadcast AM 5 station |)\n.h
button tuner kit. Designed expressly
ust with any of our amplitier kits or nny
P.A. system. A self powered transformer
type C kit with 5 station push button
selector (no wndenser gang) loop antenna,
456 I's—A.V.C. etc Uses GBAG-6BE6-
6AT6-and_6X4. Kit is so designed that
constructed you Juat plug lnlo the
input. Priced comj with tubes,
»_Pphotos lnd in!tructlnns \Nel ht
jor is when you buy any of
()ur nmplmer kits: TM-4—TM-. B—TM-"(l— M-
2—TM-30 or MF-IJR hll FP-4 net $8. 95.

$59.50 VALUE
MUSICAL AMP.
$24.95

8 watt Muncnl Amplifier. 4
tube AC transformer type.
l'roper gain _for all instrument
ups. Housed in leather-
ette cnse wlth bullt-ln 8" speaker. Gain
and tone controls.  Made hv n large mnnu-
facturer, to sell for $590.5 S
XR-3. Weight 25 1bs. Net Prlcc 524.95

SUPER DELUXE
30-WATT AMP. KIT
$19.95

A complete kit of parts to anld a 30 watt
public address amplifier. Neinly punched
chassis with cover, 180 mill powor trans-
former for 110 watt AC. Inpuls for two
mikes and crystal or G-E Variable reluc-

tance phono-pick u Base hoost tone con-
rol, heavy duly smelded output trans-
former matches 4 or ohm voice coils,

In verse feed back, I-:\mrylhinu I‘urninhml
Incluxlml em% to follow diagram and tubes:
2- 2-6L.6. 5V4. This kit
mlkon a ready saleable amplifier, of com-
mercial quality and appoarnncc. Kit TM-30
weight 25 1bs. Net, $1
34 watt wide rnnm.' hiuh ﬁd('llty (20
to 20, (m() c?s) compound  fill
4- 8~16-200- 00

ohm ndd $5 00.

WIDE RANGE
20-20,000 CPS
o o - 20-WATT AMP
Yo B .. KT s24.95

Why pay $40.00 to 860 00 to buy parts for
a good audio amplifier, OQur engineeri de-
pnrlm('nt designed this Kit to give 20 to
20,000 CPS response and have inphuts for
any vnrinble reluclnnce plck un FM tuner
ur mike and regular crystal pick up car-

ﬁ('. 3 Tone controls, lndcr eontrol, high
ml( ty compound filled output. Transformer
matched 4-8-16 Ohm PM Spe’lkens and 250-

400 ohm lines. Push. 6VE  tubes,

Give 15 Watts of wl range audio,
’lhlu kll Is wmplele wnh phota, dlal!rnm
and tubes. 1Z2AX' 4, 2—GV6, 5Y3.
Rendy p\mchod chaui l-. Tythi n;: fur-
nlnhlt-. Wei; 16 lbs, Kit MI)(IPI ME-16R.
Net $2 .9 . Custom wired aml tested
$10.00 cxtra. We recommend r CR-13X

12"9;onxlnl PM Speaker with lhla kit

$12.95.

Kit Model ME-34R. Simllar to Kit ME-15R

except has 2—6L8 tubes in output glvlrgg

34 Watts  Audio, Kit ME-34

\’Nelgh( 25 Ibl. ‘Custom wired lnd tested
exi

i MOLDED HIG

:rimlded hluh

mres of hhzhcr priced lmpllﬂers Inputs I

Push-pull oulgut gives

COAXIAL P.M. SPEAKER $12.95

MODEL
15.KR
15” JUKE BOX

$14.95
15” DELUXE 50-WATT P.M. SPEAKER $]695

WITH WIDE RANGE MOLDED CONE
Modei I.S LS, 15”7 2114 oz, Alnico V Magnet PM Speaker,
Will take 35 watts with ease. Thousands of dollars were spent
in bulldlnx the fine tools to produce this speaker. The ohm
voice coil is 114”7 in diameter and has been heat tre-ud and
plastic coated. 'onstructed to eliminate loose voice coils, wires

d_warping. Ma a re ed builder of fine sve-kers

.n rg lll(ulng of .lukl:y box rspe:gl]"ers Shlpprin. welzht 14 Ibs,

Nel ¥’r|ce $16.95. Two for..... $3 2.95
15”7 JUKE BOX P.M. SPEAI(ER S9 95

Model 1S-KR—Pre-War or Post-War, ou neve aker

like this for such a lce. a n-tlonal‘l)' now;n

scoop
bullder of fine speakers, A full 15" 12% oz. Alnico
c allty. standard

speaker lhat wlll bring out those low notes. 3
duction; not line through-outs. Every speaker is

new and perfect. We may not be able to cununuc thls oﬂ‘er for
long, so_ place your order now. tock -] LUDE
POSTAGE. Wt. 10 lbs. A $35.00 value mr ‘only. ... .59.95

50-WATT 12" SUPER HEAVY DUTY P.M. §$14.95

Model A- 50_12". 50 watt super heavy duty permanent magnet
speaker. Has 1142” 8 treated voice coil and one pilece
molded cone. Heavy halr lnch machlned pot, with bolt secured
21 0z. Alnico V magnet, Frame is of heavy construction with
etal pot cover. Finished in silver-grey enamel. This !peuker
Ia the best value today, is two to thre:
times that of ordin: for -ll
ublic address sys u-ms and hl-h qunlity home audio systems.
i hlndlc 35 watts with ease and 50 watts peak or short
lengths time. Its retail value is $50.00. But., ‘by our_large

pul rchau we arc able to offer it to you for only $14.95. Do not
confuse this speaker with surplus merchan . This is the lat-
est production. Model A-30. Shlpping weu:hl 13 1bs. Net
SVE ST 2] WOT, ooy v w0 i e s $29.00

dds w me high frequency re-

senndtwra

i

<5 —if]

TM-8—8 WATT | TM-12—12 WATT  TM-20—20 WATT

KIT $8.95 KIT $10.95 KIT $15.95
5 Watt Amplifier Kit. Kit Model TM-12, 12 Watt Ampuﬂer Kit.
Idenl for beginner construction. Has fea- !denl for a high qu-llty record player as a
. System or recording amplnﬁer Matched

l

:auon for G.E. \'nrluble
5

1
ariable Reluctance pick-up Cartridge for stand:
Permanent sapphire needle. Made to sell to the de-ler at
A _lucky purchase by us enables this low prlce of only %$2.95.
a master carfon. Better stock u

ick e. arts ready punched chassis.
E Vnrrnblc Re'“ﬂ-“m" pick up, One control ?ades from phono to mike, In.
&ood tone quality. | put compensation for G.E. Variable Reluc-
{l._ Variable tone tance pick up. Output matches 8 ohm
control and fnder contml Ready punched Voice Coil. 100 Mill Power Transformer.
makes a top quality AC-DC Comeleu with tubes, diagram and_photos.
Priced plete  with | 2—-68V6, 2—12AX7. and_ rectifier. ariable
d photos. 2—50B5, 2— tone control, Model TM-12. We lﬁ{:t 10
12A\7 plus u‘lcnhlm rectmer Weight 3 lbs. Net $10.98. Crystal utility mike and
Stock No. .95 stal’ mike desk stand $4.95 extra TM-12 custom

M-4
desk stand sd 95 exr{r . TM-4 wired and tested $4.00 exi
d and tested $3.00 extra.

Xiz Model TM.8, B Watt Amplifier Kit for Kit Model TM-20. A high quality 20 Watt

record playing, or paging. Audio Amplifier ulth 135 Mlll Power Trans-
ent parts. Ready punched former and push-puli 8L6's. uts for mike
Vnrk:nhle wne conu—ol. ne control or phono pickup. Oompe sat. on for G.E.
mi hono. Input compen- Variable Reluetance pick up. Tone and
Reluctance pick u{). fader controls. Has heavyc duly univerul
8 ohm Voice Coil, 75 Miil output transformer, 8, 250,
ice includes tubes, 500 Ohm. Ready punched chnull ce
Push-pull 6AQ5, two includes _tubes, di and photos. 2—

. Kit Model TM-8 8, 2—7TN7. 4 Cy response

. (4] B uen 50
95. Crystal mike to 9,000 CFI. Kit Model TM-20. Weight
desk stand $4.95 extra. TM-8 20 1lbs. Ne! SIS 1‘ red
custom wired and tested $3.00 extra.

12” 50 WATT PM

8" AND 12" SIZES

pon. el piston-like
with more unified action. All modcfs have 17 dlameter 8 ohm voice
coils, with 6.8 oz. Alnlco V magnets. Even ordinary radios will
sound better with these speakers.

Model 6L-1, Wide range 612”7 PM 12 Watt. Shipping weight 4 1bs
response 90 to 12,000 CPS, ga.ss.

Mode! BL-1. Wide range 8” PM 12 Watt. Shipping weight 5 lbs..
response 70 to 12,000 CPS. $5.95.

Mode! 12L-1, Wide range 12" PM 12 Watt. Shipping weiRht 7 lbs..
response 50 to 12,000 CPS, $7.95.

AMPLIFIER KITS WITH VARIABLE RELUCTANCE INPUTS $6.95 UP

Jﬂ!l‘& L“ TJ i ;hm

$9.95 WHEN PURCHASED WITH AMP KT

This super constructed Capchart 78 RPM automatic record changer
was used on the finest phono combinations. Size 1414x1414,
weight 23 Ibs. True timber wide range cartridge wllh needle re-
quires same in as G-E Variable reluctance. New except re-
moved set to be replaced with twin specd changers. Extra gain
ll-lJ{Q already built In our TM-4, TM-8. TM-12, TM-20, TM-30
AT E 16R amplifier kits. Buy this with any ‘of these kits at
$9.95 ua klt cost, Stock 2 H-4
g‘hen t with an; ampliﬂer kit $9.9

When purchued alone $12.95.
tra tone -rm _with Xtal cartridge $1.. So extrl

G.E. RPXOIO VARIABLE RELUCTANCE CARTRIDGE! $2.95

and natlonaily advertised General l-:leatr]l&

pre-amplifier with wrrlng diagram and 6SC7

| Sale price .....

OUTPUT TRANSFORMER

HIGH FIDELITY

20—20,000 C.P.S.
SCOOP PRICE

$6_9_5 eacH

6600 OHMS PLATE TO PLATE

Why pay $20.00 or $30.00 for an
out‘)ul." Supreme quality and high
fide. nv output transformer. .
1 to match pulh pnll plates
: l2—6L6 2—6V6, or 2— 5) class
AB, to 4.8-15- 2.,0 nn(l .x 0 ohm;
with 1005 feedback winding,
Housed in a compound filled case:
J‘l/ x416x3"”,  Actual net weight,
ibs. If you want the best quale
lly from your audio system, order
this transformer. Response essentiale
ly flat from 20 to 20,000 eycles

e
puner only puts out 10 or 15 watts,
this 34 watt job is what you should
hnve. Connecting instructions are fur-
nished. Stock No A 403, -hlpplnx welrgm
8 Ibs. thpriee DRI

" 40-Watt CAPEHART

Wide Range $19_5

Output Trans.

Built for Capehart f or this
nnesl combination. watt
ity all windings inler-
wound to lncrcase high frequen
and decrease capacity losses,
tance in coils makes for beul e
low audio rrequency h

lale

ack and voice, coil windings of 4 and 8
h nse plus or minus
Down
"and above 15,000
Furnished with connecting instruce
tions. Size 31Hx4x434 tall. shll;plnu

welght 8 Ibs, Stock N SX 5., net 5

CONSOLE

BASS REFLEX
SPEAKER BAFFLE

$24.95

8 Cubic Foot Utility Base
Reflex Speaker Baffie. Size
:32x22x16. Heavy
jon with curved plcasing
lines. Celotex lining assures non-rattie re-
production. Finish is an utili brown
finish, Chrome front trim. Specifly when
ordering whether for use with a 127 or 15”
speaker. Weight 40 lbs. This is an jdeal
file for our deluxe Coaxial model CR-13X.
Baflle Stock NA-12. Net $24.95.
CR-13X 12" Conxlul PM Speaker and NA-12
Bafle both for $34.95. Yon will be pleased
with the ﬁne tone of this combination.

%
O%
Astatic MLP-1 $1.39, 10 for $12.50
Allatle MLP.1 Cartrldge with permnncnt
Thig odel used

on many
orlxlnal equlpped changers. Priced at
!sx;lz needle, ‘sl 39; 10 for

50.
Astatic MLP-2. same as MLP-1, only later
model with QT need e. No surface noise.
Sale price, $1

Ast:mc NJ- Nylon c:rtrldge wilh PCrMas
nent, but changeable necdle, 29.
Astatic QT 3-M cnrtrld%e th silent
needle response to 10.000 S. Reg.
$8.40 List. Scoop price, $3. 29

3 Curfrudges—?S% Oﬁ Ycur Need
$1.79 Each, 10 for $15.00

Astatic L-40 or equal. with rest clip, re-
llces t.he followin, L-41, L-75. Wohslcr
F-3, N-3, N-5, or N-7. %$1.7

laces the followin 126, L-27,
-71, L-76 ure, P-B&. P-80, W-40,
-590. or Webster 1X86, lX2. N-4, E-4,

ste:
otc. $1.79 cach: 10 for $1S

| Astatic 1-72 or equal, wm. rest elip. Re-

P,lnces the followlngx L- L-46. Shu
80 and Webster 10 . 3 volt Out-
put that willl drive lln;:le tale record
plnyers and put extra power In any play-

The ost universal crystal  built.
Sl. 79 cuch. 10 for $1%5 00.

CALTRON V.R. CARTRIDGE, $2.95
Caltron Variable Reluctance Standard size
cartridge as used in broadcast stations. Has
pe:mxncr;ts needie. A $15.00 cartridge for
onl
GE Vnrlnblc Reluctance .,artrldge RPX-040
wlm rcplncenble needle $5

RPX-041 Mill Micro- Grnnv(‘ $5.85

Wehslcr Ml Varlable Reluctance Cartridge.
Small size with replncenble needle, $4.41.
Plastie arm with V. cartridge, $1.95.
Complete arm with 31/‘.| V.cartridge, $2.29.
Complete arm with 1V, cartridge. $2.29.
L.P. micro-groove arm with needle $3 95.

PHILCO

- MIKE SALE

( BRAND NEW
WITH 20 FT.

32.95 $14.95 314.95 OF CABLE

High imp. dynmnlc mlke made for Philco
eg.

605, 20 ft. cable. $26.00 list. Sale
rice $9.95. 3 for.............. $2
igh imp. dynamic _mike made {or Philco
630, 20 ft. cabtge.r Reg. $36.50 list, Sale
o

T
igh _imp. s'.udlo velocity. Made for Philco

R n.
VI, 20 ft. ble. Reg. $40.00 list. Sale
rice 514.95 3 fo re' ......... ?s".s
H‘\‘l‘lh hzl";e Cardy‘r,le dynamic (not pictured).
co B e range res
cable. Regul s 9 g ponse. .
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RADIO HANDBOOK

Radio’s Outstanding Practical Text

T

Twelve chapters devoted to fundamentals of ra-
dio communication. Six chapters cover practical
aspects of communication antennas and trans-
mission lines. One chapter devoted to electrical
and mechanical data on rotary arrays alone!
Valuable new information on tuning of antenna
ii‘rrays and on matching the antenna to the feed
ine.

Eleven chapters of constructional data, on trans-
mitters up to one kilowatt, receivers, broad-band
and conventional converters, test equipment, ex-
citers, v.f 0.'s, specch equipment and power sup-
plies.

One chapter is devoted to a compilation of data
on the calculation of operating characteristics
of all usual types of vacuum-tube amplifiers,
including grounded-grid, cathode-follower, and
beam tetrode types. One chapter devoted to
transmitter design and control principles, with
examples of flexible transmitter-control circuits.

BIGGER THAN EVER BEFORE!

53 oo AT YOUR DEALER—Onr mail orders
[ )

from us, $3.25 postpaid. Add tax in
Cal. Foreign, $3.50.

ANTENNA MANUAL

The only practical, comprehensive book on
antennas. 300 pages of down-to-earth help
on antenna, feed line, radiation and propa-
gation for all frequencies up to 1000 Mc.
including FM and TV, Plain language; no
need to brush up on math. A necessity for
everyone interested in transmission or
reception.

AT YOUR DEALER — On mail orders from us,
$3.60 postpaid. Add tax in Cal. Foreign, $3.75

$3.50

RADIO AMATEUR NEWCOMER
ideal for those just getting started {or inter-
ested) in radio. You need no other book to
get your license and get on the air. How-to-
build simple equipment for a complete sta-
tion; operating instructions; simple theory;
study q i dedto pass lic: s;
U.S.A. Amateur radio regulakions. WRITTEN
BY THE EDITORS OF “RADIO HANDBOOK."

AT YOUR DEALER — On moil orders from us,
$1.10 postpaid Add sales tax in California.

.

SURPLUS RADIO CONVERSION
MANUAL IN TWO VOLUMES

RGN O This set of reference data has become stand-
tsueassy 1 ard for the most commonly used items of sur-

1 plus electronic equipment. All conversions
| have been proven by testing on several
units; each yields a useful item of equip-
ment. For list of items covered see ad in
February 1949 “‘Radio News™ ar write us.

FOR EITHER VOLUME AT YOUR DEALER — On
mail orders from us, $2.60 postpaid.

1302 KENWOOD ROAD, SANTA BARBARA, CALIFORNIA

I Geiger Counter
(Continued from page 36)

socket on the chassis, Fig. 6. The tube
socket is to be mounted so that the
tube will be inserted from the lower
side of the chassis and should be of
the shielded type which requires the
spring type cap. While a shield is not
required from an electrical viewpoint,
a portable counter is subject to quite
a few jars and jolts and using a shield
will insure the tube’s being held
tightly in its socket.

The wiring diagram for the portable
counter is shown in Fig. 7. Wiring
may follow the conventional pattern,
with the exception of the high-voltage
battery leads and connectors. Rubber
covered test lead wire will be quite
satisfactory for the high-voltage bat-
tery connections, with Amphenol sin-
gle prong plugs. A double tie point
to which the high-voltage and “B”
battery positive leads are connected
is secured near the end of the chas-
sis, close to the rubber grommets. A
d.p.s.t. power line switch is used for
both the filament battery and the
high-voltage batteries, which at first
glance may seem to be a radical de-
parture from the purpose for which
the switch was intended. However, a
moment’s calculation will show that
less than one milliampere of current
can flow through the switch, even if
the Geiger tube circuit becomes short-
circuited. Under normal conditions,
the current flowing will be just a few
microamperes. It should be noted
that the high-voltage side of the
switch is to be connected between the
negative lead of the battery and the
chassis, which eliminates any possibil-
ity of a short-circuit between the
switch and ground. The foregoing
switching arrangement is standard

—~ |
Je

Ry, Ro—10 megohm, V5 w. res.
Ci—500 pufd., 1500 v. mica cond.
Co—.01 ufd., 600 v. cond.
C;—.005 ufd., 600 v. cond.
J1—Single contact chassis jack

Jo—Single circuit phone jack
CH,—Midget audio choke

Si—D.p.s.t. toggle sw.

By—Three Evercady #493 300 v. batteries
B,—Two flashlight 1Y, v. cells (in parallel)
Bs—67.5 v. “B” battery (Burgess XX45)
V,—184 tube

Fig. 7. Complete schematic diagram of the
battery operated portable Geiger counter.

practice among many Geiger counter
manufacturers and has proven very
satisfactory.

All of the parts, including switch,
phono jack, and Geiger tube jack
should be connected before the chassis
is secured to the case, after which it
will be an easy matter to insert them
in their respective holes and lock them
in place.

The filament battery consists of two
flashlight cells connected in parallel,
with the positive poles connected to
the spring brass clips. The negative
poles of the cells make contact with
the side of the metal case. A more
secure contact may be obtained by
soldering two clips similar to those
mounted on the insulating strip on the
end of the chassis, next to the nega-
tive side of the flashlight cells.

When the batteries are being placed

Fig. 8. Over-all view of the portable Geiger counter with cover removed.

THIS BATYERY
MAY BE USED
I ANY POSITION

S THIS BATTERY
MAY BE USED
IN ANY POSITION

THiIS BATTERY
MAY BE USED
IN ANY POSITION
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Less than 50 tubes, 5c per tube extra.

5% additional discount for orders of 200 tubes or more assorted

RADIO TUE

35W4 6SD7GT 50 4828 1C6 1F5G
c 01A 10 71A 483 1C7G 1GAGT c
4A6G 12A 112A 1A4 1D5GT 1G6GT
6A3 14X7 1828 1A6 1D7 1HAG
ea 6C4 39/44 183 1B5 1DSGT 1H6GT ea
" 6F8GT 47 25Z6GT 1F4 1J6G -
1R5 1T4 3A4 354 S5Y3GT 6587 27 80
Ced. 1iss 1u4 3q4 3v4 I6S8GT 26 3525GT (H ea,
573 6BJ6 6Q7GT 6X4 12SA7GT 30
6AC4 6C4 6P5GT 6X5GT 12SF5 31
[ 6ACS 6C5 6SATGT 6Z4 12SF7 35
6AC5GT 6C6 6SC7GT 12A8GT 125G7 35L6GT
6AGS5 6C8G 6SF5GT 12ATS 12SHIGT B5 ea
€d. saxs €D6 6SGIGT 12AU6 12537 35C5 L
6ALS5 6F5GT 6SH7 12AU7 125J7GT 3573 50Y6
1ATGT 6ALS 6F6GT 6537 12AX7 12SK7GT 35Z4GT 51
ics 6AQ5 6G6 6SI7IGT 12BA7 12SN7GT 36 56
1H5GT 6ATE 6H6 6SL7GT 12BA6 12SQ7GT 37 57
L4 6AUS 6HE6GT 6SK7GT 12BE§ 12SR7GT 38 58
IN5GT 6A7 6J5 6SNIGT 12F5GT 14X7 39 71A
154 6A8G 6J5GT 65Q7GT 12H6 2050 i 75
2A5 6ABGT 636 6SR7 1255GT 2051 42 76
3Q5GT 6B6 637G 6UGG 12J7GT 4A 43 7
5U4G 6BAS 6KEGT 6UEGT 12K7GT 25L6GT 45 78
SWAGT 6BD6 6K7GT 6UTG 12K8GT 25X6 46 84/624
5X4 6BE6 6K8GT 6U7GT 12Q7GT 5 50AS 85
5Y4G 6BH6 6Q7 6V6GT 1288GT 25Z6GT B5 89
5 6B8 “6SF5 786 757 19T8
49c €43, 2a7 6C6 6SG7 7E5 7 20 ¢ ea.
s 2B7 &D8 6SGIGT 7E6 W7 2050 56
0z4 2€C34 6D8G 6T7G 7E7 12A7 2051 57
1A5GT 2E24 6F5 6T8 7F7 12AT7 2AA 58
1P5GT 5v4 6F8G 6U7 71G7 12¢8 30 b
1Q5GT 5X4 6H6 EW7G THT 1235 32L7IGT 78
1T5GT 524 637 6Y6G 737 12q7 35/51 89
1v 6AC7 EKTG 627G 7 12SF7 36 1723
1C5GT 6AVE 606 7A4 N7 125G7 40 R150
2A3 6B4G 6R7 7A7 7Q7 14N7 S50L6GT XXL/7A4
1B3 1LB4 1LH4 3LF4 6BG6G 6L6 1223 81
5 (H €3. 1aps iLCs 1LNS 6B7 6J8G 657G 70L7GT 117Z6GT e ea.
" 1LA6 1LCé 2V3G 6B8 6L6G 6US5 43

SPEAKERS

Best quality Alnico 5 PM
Speakers.

25 P Eaen
i 95, 5105

BY-PASS CONDENSERS
$5. 49

Buy our assortment.
100 condensers for. .

400 VOLT BY-PASS
CONDENSERS

BUFFER CONDENSERS

-005 mfd. 1600 WV
.008 mfd. 1600 WV
.01 mfd. 1600 WV

SPECIAL SALE!
PILOT LIGHTS—100 bulbs

1 box
ot10 bulbs. .. ........ ...
No. 40 6-8 Volts .15 Amps.

$490
54c¢

No. 46 6-8 Volts .25 Amps.
No. 41 2.5 Velts .50 Amps. | No. 47 6-8 Volts .15 Amps.
No. 44 6-8 Volts .25 Amps. | No. 51 6-8 Volts .20 Amps.

AUTO ANTENNAS
Sryday O3l Top cowl gl:l:’co;wl.$1 079 ea.

an-
Shure, Astatic—wide response

Finest plckups— $2.95 ...

PICK-UPS
standard replacement.
CRYSTAL CARTRIDGE

6-Ft. LINE CORDS
Geed Rubber with plug. Underwriters’ Approved.

25 N $1.69
PUSH-BACK WIRE 108 ft. rells. 39‘ oach
S!LENIUM RECTIFIERS
69 [ 4 ;,Ilsll ........... on. 59 [ 4
(1 § VARIAILI RELUCTANCE CARTRIDGE
List Price $9-95 Yeur Cest $3068 ea.
OCTAL SOCKETS.......... ... ... 10 tor 49¢
VARIABLE CONDENSERS

Two gang for superhet Standard ¥ sheft. ...

Stand
mil.

OUTPUT
TRANSFORMERS -

For 50L6, etc. 39 c -

For 6V6, 6F6, 3Q5," 4 5 Cen

efe............. .
UNIVERSAL OUTPUT TRANSFORMER
SPECIAL:

Upulzwntutonny-puker..$1o1o ea.

Standard replacement........ . ea. 39
Specity regular size or midget (4

VOLUME CONTROLS

34 meg.—switoh—long shaft..... ... 34c en
2 meg. for battery sets, DPST switoh
—long shaft....................... 34‘ €a.

4 PRONG VIBRATORS—VERY BEST BRANDS

Standard replace-
ment—Scnsatlonal
Value..

$159 ...

FILTER CONDENSERS

10 mfd, 450 V

30 mfd, 450 V

paid to foreign orders. ORDER TODAY.

Very best brands.
Fresh stock

8 mfd, 450 V. ..

20 mfd, 450 V. _

a. 49¢
30 mfd, 450 V with 20-20 mfd,
25V

8-8mfd, 4SOV .. ... .. .
10-10 mfd, 450 V.
20-20 mfd, 450 V.
15-15 mfd, 150 V.
20-20 mfd, 150 V. .
30-30 mfd, 150 V_ .
40-20 mfd, 150 V_ .
40-40 mfd, 150 V. .

50-50 mfd, 150 V..
60-60 mfd, 150 V

“Your Tube Source Since 1926"

July, 1949

www americanradiohistorv com

15 mfd, 150 V.
16 mfd, 150 V.
20 mtd, 150 V.
30 mfd, 150 V.
40 mfd, 150 V.

20-16-16 mfd, 350 V Spragu
25-25-150 V-200-10 V. .

Rated accounts—10 days—ali others 20, deposit with order, balance COD. Minimum order $5.00. All shipments FOB Chicago. Prompt -t‘tontion

PREMIER RADIO TUBE COMPANY, 1812 Winnemac Ave., Chicago 40, li.

|
IF TRANSFORMERS
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There's a

CINAUDAGRAPH SPEAKER

FOR EVERY PURPOSE!

CINAUDAERAPH builds speakers with three objectives in mind:

1

FREE

Just off the press-— the 2.
brand new CINAUDA-
GRAPH Catalog. Write
Dept. 150R, CINAUDA- 3
GRAPH SPEAKERS, 1401
Fairfax Trafficway, Kansas
City. Kansas.

DIVISION OF AIREON MFG. CORP.
SALES OFFICE ard FACTORY 1401 FaidFakX TRAFFICWAT KANSAS
CANADIAN OFFICE: Charles W. Pointon, Queen at Bay St.,

Toronto, Ont.
EXPORT OFFICE: 13 E. 40th St.,
ARLAB.

To offer you the World’s Most Complete Line
-—currently 105 standard models, 2”7 to 15”.

To supply you with any specialized unit you
require—quickly and economically.

To
application.

insure flawless performance in every

When you buy speakers, always specify
CINAUDAGRAPH ... and be sure you're

getting the best!

CITY, KaMNSAS

New York, N. Y. Cable

Surplus CLEARANCE Sale!

_ DYNAMOTOR
0

110 V AC in ten
minuteis dxag‘ram

cluded,
e

contains
integral
ear box

taneously at the fDllow)nD'
speed

ppmg ﬁ:hmg rods, slow speed to0l
25 RPM—Dev tray rocker for photo dark- $ 95

room 5 RPM—Turnlng barbecue spits. Adv.

Uses N

Around Lhe Work Shop.

DYNAMOTOR D-1 D-1 Converts to 110 V
AC in ten minutes. dla

age blower, also gear reducer with

shal‘t: and pulleys at the other end. 1001

An ideal portable field telephone. Complete in a

and TS-13 handset. No leather case to deteriorate.

Compact 5”x6”x0”—also used as remote control on

tance and upwards. be used for television in-

stallation, intercom system, construction companies®
Light weight, 13 Ilbs.

Excetient condition.

SPECI L LOW PRICE

AC

Disp. A Thousand Other
g'ram included, has shaft with squirrel $4
NEW

uses.
rugged steel case for years of wear. Ringer circult
SCR-284. Simple two-wire operation. 15 miles dis-
outside and inside work, ete.

X .

A 9.95. .. $18.95

PLUGS and CONNECTORS 49¢

YOUR CHOICE for only
g P8
[PL-3108-22-45

154A, 156, 258

For the SCR-522.

For the BC-348...
For Lhe BC-733.

For 269-F Radxo Combpass Inverter. .

For the SCR-2

PL-147, 148, 151, 152, 153,

5 PL

For
POI" . ¥
For e ARC-1 -15U, U-168U
MC zo ZA coupling Coax Fittin
59A (83 ISP) UG 21U-UG-22U
PL-164 M- vu

-3 9P
AN-31 08 125 % Combination Male and

AN-3100-125-33 Female -
PL-63 80-44 PL-62
PL-56 50-86

WRITE FOR OUR NEW ILLUSTRATED CATALOG!
Minimum order, $52.00 ALL PRICES F.0.B. CHICAGO.
209% deposit required on all C.0.D. orders.
Price subject to change without notice.

NESCORP ELECTRONICS
Division of National Equipment & Supply Co., Inc.
Dept. R, 2635 W. Grand Ave., Chicago 12, 1llinois

Phone EVerglade 4-5870

74

ENGINEERS AT I. R. E. CONVENTION
and JOBBERS at RADIO PARTS SHOW
' SEE PEERLESS 20-20 TRANSFORMERS
PROVEN BEST BY SQUARE WAVE TEST

Photos show square wave
response with 11,000 eyele
fundamental frequency

Square waves provide the most
rigorous test of an audio system
and give indisputable evidence
on transformer performance.
These square wave tests were
made under conditions simulat-
ing actual transformer opera-
tion, that is, square waves were
fed from a balanced generator
through resistors equivalent to
the plate load of the tubes. A
non-inductive resistance load
was used on the secondary. All
transformers were demonstrated
under identical conditions. No
compensation of any kind was
used. A switching mechanism
was arranged to give an A-B
comparison between any of the
transformers. All competitive
transformers (as well as the
Peerless transformer used) were
selected from jobber stock items
of leading transformer manu-
facturers, Only the highest
priced “high quality” trans-
former of each manufacturer
was chosen. Equally decisive
comparative results were ob-
tained at all other frequencies
from 20,000 down to 20 cycles.

Let Peerless figure on all of YOUR
transformer requirements.

EERLESS

S 1 ON
1161 N. Vine Street, Hollywood 38 Cal.
161 Sixth Avenue, New York 13, NY
FRAZAR & HANSEN LTD.
301 Clay Street, San Francisco 11, Cal,
Exclusive Export Agent

www americanradiohistorvy com

within the case they should be wedged
tightly into place and a close inspec-
tion should be made to see that none
of the screws which hold the parts of
the metal case together extend through
the battery covers.

In selecting the Geiger tube for the
portable counter, the same specifica-
tions given for the laboratory tube
may be followed, namely, the self-
quenching type, operating at 900 volts,
and preferably in its own metal probe.
Normally, a tube operating in the
gamma region will meet the needs of
prospectors and experimenters, but
Geiger tubes for both gamma and beta
rays may be obtained if desired. The
tube used in these counters was a type
TA-B3-AP with a P4 probe and cord.
The two units are priced at $34.50 and
may be obtained from Technical Asso-
ciates, 3730 San Fernando Road, Glen-
dale 4, California.

Some Geiger tube manufacturers
may terminate the tube cable in a dif-
ferent type of fitting from the one re-
quired to fit into the Amphenol chas-
sis jack, but when that occurs the
proper Amphenol plug may be readily
_substituted.

The background count of a Geiger
tube, that is, those counts due to cos-
mic radiations, are apt to vary widely
with the manufacture of the tube. In
any event, the useful counts given off
by any specimen will be those per-min-
ute over and above the background
count. The generally accepted count
of worthwhile uranium ores is any-
thing above 40 counts per-minute.

—B0-

MAKE YOUR OWN
GROMMETS
NO MATTER how many sizes of grom-

mets there are around, something
will always crop up which none of the
available sizes will handle. A good way
to overcome this difficulty is to keep on
hand séveral feet of the new plastic-in-
sulated wire such as is used in house-
wiring. The insulation of this wire is
easily stripped off in one piece. and the
tube-like plastic insulation can be
slit lengthwise and worked into the hole
with the edge of the metal going into
the slit in the insulation to make a neat
erommet. After one or two tries, it

becomes easy to figure the proper length
needed to make a well-fitting grommet.
The number of various sizes possible is
almost unlimited. The insulation used
on ordinary types of wire is rated at 600
volts, and higher voltage ratings are
also available. . . . . . . .

. CH.W,
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Model 70

condenser

Uses the new Sylvania 1N34 Germanium Crystal Diode which combined
with a Resistance-Capacity network provides a frequency range of:

The Sensational
S
%

300 CYCLES TO 100 MEGACYCLES

SPECIFICATIONS
THE MODEL 70 AS A SIGNAL TRACER
® Locate sources of hum ® locate cause of distortion
® Locate intermittents ® Make qualitative measurement. of signal

THE MODEL 70 CONVERTS YOUR V.O.M. TO A SENSITIVE,
NEGATIVE PEAK-READING HIGH FREQUENCY VOLTMETER

Measure gain and loss in all circuits including T.V.
Measure Q o° coils and condensers
Check capacity and impedance

Test efficiency of oscillator cireuits

Measure peak voltages of sweep and triggering circuits

of T.V. sets

Measure band-width of T.V. and F.M. sets without com-

plicated test equipment

Align T.V. and F.M. sets complete including
Measure frequency by using the probe with coil and all instructions

ETE

SUPER METER. A Combination
VOLT-OHM-MILLIAMMETER plus
CAPACITY REACTANCE, INDUC-
TANCE and DECIBEL MEASURE-
MENTS.

D.C. VOLTS: 0 to 7.3/15/75/150/750/
1500/7500. A.C. VOLTS: 0 to 15/30/
130/30()/1.)00/)000 Volts. OUTPUT
VOLTS: to 5/30/150/”00/1500/3000
D.c. CU ENT: 0 to 1.5/15/150 ma.

0tol5 Amps. RESISTANCE: 0 to 500/
100,000 ohumns. 0 to 10 Megohms. CA-
PACITY: .001 to .2 Mfd.. .1 to 4 Mfd.
(Quality test for electrolytics.) REACT-
ANCE: 700 to 27,000 Ohms; 13.000
Ohms to 3 Megohms.

INDUCTANCE: 1.75 to 70 Henries; 35
to 8,000 Henries.

DECIBELS: —10 to +18, +10 to +38.
+30 to +58.

The model 670 comes housed in a ruu-

ged, crackle-finished steel
cabinet complete with test $
leads and operating in-
NET

structions. Size 5'%" x
72" x 37,

THE NEW MODEL 247

TUBE TESTE

Check octals, loctals, bantam jr.
peanuts, television miniatures, magic
eye. hearing aids, thyratrons, the
new type H.F. miniatures, etec.

Features:
® A newly designed element selec-
tor switch reduces the possibility
of obsolescence to an absolute
mintmum.
When checking Diode. Triode
and D’entode sections of multi-
purpose tubes, sections can be
tested individually. A special
isolating circuit allows each sec-
tion to be tested as if it were in
a separate envelope.
The Model 247 provides a super-
sensitive method of checking for
shorts and leakages up to 5 Meg-
ohims between any and all of the
terminals,
® One of the most important im-
provements, we belleve, is the

Model 247 comes complete with new speed- fact thut the 4-position fast-ac-
read chart. Comes housed in handsome hand- tion snap switches are all num-
rubbed oak cahinet sloped for bench use. A bered in exact accordance with

slip-on portahle hmged cover is |nd|cated for the standard R.M.A. numbering

titbe is under test, button No. 7

outside use. Size: ()%'XB%” system. Thus, if the element
x5347. ONLY.... ........... terminating in pin No. 7 of a
NIET

is used for that test.

The New Model 770—An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(Sensitivity: 1000 ohms per volt)

Features:
Compact measures 3%” x 5%” x 24",
Uses latest design 2% accurate 1 Mil.
D’Arsonval type meter. Same zero ad-
justment holds for both resistance ranges.
It is not necessary to readjust when
switching from one resistance range to
another. This is an important timg-sav-
ing feature never before included in a
V.0.M. in this price range. Housed in
round-cornered, molded case. Beautiful
black etched panel. Depressed leiters
filled with permanent white, insures long
life even with constant use.
Specifications: 6 A.C. VOLTAGE RANGES:
0- 15/)0/1o0/%00/15000/3000 volts.

VOLTAGE RANGES: 0-7T%/15/75/
1o0/750/1500 \olt
4 D.C. CU

RRENT RANGES: 0-1%/15/150
Ma. 0-1% -
2 RESISTANCE RANGES: 0-500 ohms. 0-

hm.
The Model 770 eomes com-
plete with self-contained bat-
teries, test leads and all op-

erating instructions. NET

The Model 88—A COMBINATION

SIGNAL GENERATOR

AND

SIGNAL TRACER

Signal Generator Specifications:
*Frequency Range: 150 Kilo-
cycles to 50 Megacycles. *The
R.F. Signal Frequency is kept
completely constant at all out-
put levels. *Modulation is ac-
complished by Grid-blocking ac-
tion which is equally effective
for alignment of amplitude and
frequency modulation as well as
for television receivers. *R.F. ob-
tainable separately or modu-
lated by the Audio Frequency.

Signal Tracer Specifications:

*Uses the new Sylvania IN34 Ger-
manium crystal Diode which com-
bined with a resistance-capacity net-
work provides a frequency range of 300

cycles to 50 Megacycles.
The Model B8 comes $
complete with all test
NET

leads and oneratmg in-
structions. ONL

20°% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

have purchased.

MONEY-BACK GUARANTEE—We believe units offered for sale by mail order should be sold only on a "'Money-Back-1f-Not-Satis-
fied"' basis. We carefully check on the design, calibration and value of all items advertised by us and unhesitatingly offer all
merchandise subject to a return for credit or refund. You, the customer, are the sole judge as to value of the item or items you

GENERAL ELECTRONIC DISTRIBUTING CO. wewiorcr — wx

July, 1949
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15" TV CUSTOM CHASSIS

Now! Big picture television at a price.
130 sq. in. direct view picture. All 12
channel push button tuning. 8’ PM
speaker. Mounted on reinforced wood
frame ready to be slipped into cabinet
or opening in wall, etc.

Dimensions 19%* high
X 28" wide x 211/4"$ 5[]
deep. Shpg. wt. 80 1bs.
Complete with 15AP4 ®

Picture Tube..........

NOW! NEW LOW PRICES ON

T-64 Chassis Complete
With 10" Picture Tube... $179.50
T-64 Chassis Complete

With 12 Picture Tube... $199.50

ALL
WAVE
PORTABLE

Standard broadcast and 2 sghort

wave bands, 5§40 KC to 30.6 MC.

AC, DC or Batteries. Built-in loop

and whip antennas. Autdmatic noise

limiter and B F O.

Electrical band

spread for the dis- $ 95
[

teur. Shpg. wt. 16 Ibs.

Less batteries......

Send for FREE Hallicrafters catalog

Time Payments Available

criminating listener

or the Radio Ama-
RADIO CO.
1125 PINE ST.

ST. LOUIS 1, MO.
PHONE CHestnut 1126

[0 YOU KNOW?

AVID SCOTT

72. What is the result in the repro-
duced picture if the vertical scan-
ning is faulty ?

A. If the vertical sync is not ac-
curate, the lines in one field will not
interlace correctly with the preced-
ing field.

73. What is the result in the repro-
duced picture if the horizontal scan-
ning sync is faulty ?

A. If the horizontal sync is
faulty, the picture elements in one
line are displaced relative to those
in other lines.

74. What is the free frequency ?

A. The free frequency is the fre-
quency determined by the circuit
and tube constants.

75. What is sync frequency ?
A. The sync frequency is the fre-

quency of the sync pulses applied to
the impulse generator.

76. Explain the interlocking action
between the free frequency and
sync frequency in sync action.

A. When the free frequency is
approximately the same as the sync
frequency, the impulse generator
can be made to fall in step with the
sync frequency. If the free fre-
quency is lower than the sync fre-
quency, the period between the grid
pulses is shortened by the sync ac-
tion. The tendency of the oscillator
is to lag behind the sync pulses, but
the sync pulses keep speeding it up.
This is the desirable action, because
the sync pulses then always occur
at the end of a scanning motion.
Therefore, the free frequency should
always be set below the sync fre-
quency by an amount large enough
to insure that they do not become
equal, but not so large that the
sync circuit loses control. The sync
must be the control mechanism, not
the operator.

77. How many methods are there
for separating the sync pulse from
a signal?

A. The two methods for separat-
ing a sync pulse from a signal are:
1. Amplitude separation; 2. Wave-
form separation.

78. Explain amplitude separation.

A. In amplitude separation, the
vertical sync signals have an ampli-
tude greater than the horizontal
sync signals by about 20 per-cent.
By applying the composite sync sig-
nal to a biased diode tube, only the
high-amplitude vertical pulses get
through, and by also applying the
signal to a current limiting tube
(pentode), only the low amplitude
horizontal sync pulses get through.

79. Explain waveform separation.

A. In waveform separation, both
horizontal and wvertical sync im-
pulses have the same amplitude.
Hence, differentiation and integra-
tion circuits are designed so that
the former respond to the shorter
time constants of the horizontal
sync pulses, and the latter respond
to the longer time constants of the
vertical sync impulses.

80. What is meant by a serrated
type of vertical sync impulse ?

A. Thevertical sync impulse with
horizontal impulses interspersed in
it is known as a serrated type of
vertical sync impulse. The vertical
sync impulse is prolonged through
three or four horizontal pulses but
is broken up into smaller intervals
so as not to obliterate the horizon-
tal pulses.

81. Draw a simple schematic dia-
gram illustrating differentiation
and integration circuits.
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82. What is the purpose of equaliz-
ing pulses in a serrated type of sig-
nal?

‘A. The purpose of the equalizing
pulses is to make the shape of every
vertical impulse the same after sep-
aration. Otherwise, the timing be-
tween the sync impulses in succes-
stve flelds would not interlock prop-
erly.

_;_ 3

83. Why do equalizing pulses have
no effect on the horizontal sync?

A. The equalizing pulses have no
effect on the horizontal sync since
they occur midway between the
horizontal impulses, i.e., when the
impulse generator ¢cannot react to a
sync impulse.

84. What is the ratio of scanning
time to inactive blanking time ?

A. The ratio of line scanning time
to inactive blanking time is for all
practical purposes 6:1.

(To be continued)
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400-Wailt Transmitier
(Continued from page 54)

operation in order that these tubes
will act as a heavy bleeder on the
power supply and improve regulation.
The idling current of the pair of 811's
runs about 50 ma. If for any reason
the modulator tubes fail to operate,
resistors B., R:, and R, in Fig. 4, will
discharge the filter condensers in
about 20 seconds. On the power sup-
ply deck are two other relays for the
purpose of changing from transmit to
receive. RL. is a heavy-duty s.p.s.t. re-
lay for energizing the plate trans-
formers when 8. or the remote switch
is operated. RL, was included to start
the v.f.o. and to silence the receiver,
and operates simultaneously with EL.
It may seem strange that RL, has its
coil energized when receiving, instead
of when transmitting. This was done
so that when the transmitter is com-
pletely turned off by means of power
switch 8, RL, will open the contacts
to the receiver, and the send-receive
switch on the receiver can then func-
tion normally.

The modulator driver employs a sin-
gle 6L6GA, tetrode connected. There
is no reason for using the customary
triodes to drive zero bias modulator
tubes, and in this case the single tube
delivers sufficient audio power. The
loading provided by the 811 grid cir-
cuit on the 6L6GA is almost constant,
and very little distortion is introduced
at this point. With the driver trans-
former ratio indicated, 100 per-cent
modulation is reached just as clipping
starts in the driver stage, and this al-
lows a somewhat higher average mod-
ulation level to be used without side-
band splatter. Because of the limited
space available, and because of the
proximity of the speech amplifier to
the r.f. section, a single-button carbon
microphone was used in preference to
a low-level microphone with asso-
ciated high gain stages. A Western
Electric type F-1 button operated at
low current gives excellent speech
quality, and in many cases cannot be
distinguished from high priced crystal
or dynamic units for speech use. The
microphone current in this case is ob-
tained from the 350 volt power supply
through R, (Fig. 5), and runs about 18
ma. R, also serves as a bleeder for
this supply.

The r.f. section is built on a stand-
ard 13"x17”x3"” chassis. The 813 sock-
ets are mounted about 2” below the
surface on two small aluminum angles
running crosswise between sides of the
chassis. The depth of the sockets
should be adjusted until the internal
shields of the 813’s are flush with the
surface. Referring to Fig. 3 (right),
the 813 filament transformer may be
seen at the lower-left side of the pic-
ture, and immediately before it is a
small exhaust fan. The greatest heat
dissipation in the transmitter is from
this deck, due mainly to the 100 watt
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Equipment toward the purchase of.."

1allicraft

HALLICRAFTERS TV
Model 509

The latest addition to the Hallicrafters TV
line. Push button tuning on all 12 channels.
Dual Focus for larger round pictures with
56 sq. in. rectangular picture or 64 sq. in. full
circle picture for dramatic close ups—all at
a flick of a front panel
switch. Mahogany
veneer cabinet. Trans-
parent safety shield.
13 tubes plus 3 recti-
fiers.

105 1bs.

Complete with ALL TUBES. Shpg. Wt.

. ----_l------------ﬂ
| Walter Ashe Radio Co. R-49-7a §
' Bill DuBord, W @ QDF, Mgr., TV and Amateur Div., l

I_ATE NEWS FI.ASH:. & 1125 pine St., St. Louis 1, Missouri
-
i ] Rush bigger-than-ever “‘Surprise” trade-in allowance on
2 sensational new additions : my. 7 - for Hallicrafrers TV
to the HALLICRAFTERS line 1 (describe used equipment) I
are now available . . . just | (show madel of new equipment desired) l
in time for inclusion in our | [J Mail me my copv of latest Hallicrafters Catalog. | |
special advertisement on || AN o
page 76 in this issue. [}
5 R . R . I ADDRESS - i
It's big news. Don’t miss it! g
E ary. oo ZONE. . STATE..
i s

Phone: CHestnut 1125
®
ALL PRICES F. O. B. ST. LOUIS
®

TIME PAYMENTS AVAILABLE

FREE &

Big, new 1949 Catalog
of Radio, Electronics
and Television. Order
your copy today!

1125
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Season’s biggest hit! That's what they're all
saying about the big “Surprise” Trade-In
Allowarnces Walter Ashe is offering on used.
factory-built Test and Communication equip-
ment—making it possible for you to own
Hallicrafters TV at tremendous savings! Bet-
ter get YOUR trade-in deal working today
and start that much sooner to enjoy your
new Hallicrafters TV set. Wire, write, phone
or use the handy coupon.

HALLICRAFTERS TV

Model T-506

Here's Television at a price,
with all the big set fea- Now ONLY
tures. 12 channel push but-
ton tuning. Static free FM
sound reception and 23 sq.
in. screen. 18 tubes plus 4

rectifiers. Shpg. Wt. 50 lbs. 149

Formerly sold for $199.50

RADIO CO.

THE HOUSE OF “SURPRISE” TRADE-INS

PINE ST. ST. LOUIS 1, MO.
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It opened
10,000 pairs

of expert eyes
at Chicago’s
electronics
show!

Watch for the
announcement
of a truly
sensational new,
ultra-sensitive
Television

Receiver

by

Ve
RADIO

CRAFTSMEN
Fecc.

1341 S. Michigan Ave., Chicago 3, 1il.

write for information
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R{—20,000 ohm, 20 w. wirewound res.
R—1000 ohm, 1 w. res.

Rz—1 megohm pot.

R,—3300 ohm, 15 w. res.
Rs—100,000 ohm, 1 w. res.
Re—500,000 ohm, V> w. res.

R;—250 ohm, 10 w. wirewound res.
Rq—15,000 ohm, 10 w. wirewound res.
Ci—50 pnfd., 50 v. elec. cond.

Co—10 ufd., 25 v. elec. cond.
Cy—.005 pfd., 600 ». cond.

Cy—10 pfd., 50 v. elec. cond.

Ci—4 ufd., 450 v. elec. cond.

Ce—.01 pfd., 600 v. cond.

Cr, Ce—8 ufd., 600 ». elec. cond.

CH,—10 hy., 250 ma. choke

J,—Open circuit jack

T,—Single button mic.-to-grid trans.

T—10 w. multimatch driver trans., 3-1 ratio,
pri. to V5 sec.

Ts—5 v. @ 3 amp., 6.3 v. @ 4 amp. fil. trans.

T,—400-0-400 v. @ 250 ma. plate trans.

Fig. 5. Schematic dicgram of low-voliage power supply and speech amplifier.

loss in the filaments and another 150
watts or so plate dissipation. The rig
was operated several months without
the fan, and no ill effects resulted, but
at times the heating of the rear sides
of the meters caused such moisture
condensation on the meter faces as to
prevent seeing them. The fan is pow-
ered by a shaded pole phono motor
with the coil rewound for 5 volt opera-
tion, using 90 turns of #16 en. wire.
A small opening was cut in the cabinet
just opposite the fan and was covered
with hardware cloth. In front of the
fan may be seen the three 6L.6 multi-
plier stages. It is essential that these
be metal tubes in order to prevent os-
cillation of the 813's. Between the
6L6’s, the unshielded slug-tuned coils
are mounted directly on the chassis
with the adjusting screws protruding

through. Beneath the chassis, the grid
tuning condenser is centered between
the 813 sockets, and a shaft extension
goes to the front panel. The antenna
relay may be seen at the rear of the
final tank coil. To reduce the tank
coil height sufficiently, a special jack.
strip was made of a piece of polysty-
rene, 1%” wide, and was bolted di-
rectly to the chassis. When the trans-
mitter was first built, small feed-
through insulators were placed beside
the 813’s, and wires were run along-
side the tubes for neutralization. Con-
trary to expectations, the neutraliza-
tion improved as more of the wire was
clipped off, and perfect neutralization
could not be obtained until all of the
neutralizing circuit was removed. The
fact that no neutralization is required
is attributed to the short direct by-

Fig. 6. Top view of the speech amplifier and low-voltage power supply.
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PERMALLOY SHIELDS

for CATHODE RAY TUBES

3" Bhield. .. ...
5" Shield.

SELENIUM RECTIFIERS
Full Wave Bridge Type |

@@.@I@ ?@Bﬁﬁ

NEW! STANDARD BRANDS!

INPUT OUTPUT
up to 18v AC  up to 12v DC 14 Amp. $1.47
up to 18v AC upto 12v DC 1 Amp. 1.97
up to 18v AC  up to 12v DC 5 Amp. 5.27
up to 18v AC upto 12v DC 10 Amp. 8.97
up to 18v AC  up to 12v DC 15 Amp. 11.57
up to 18v AC up to 12v DC 30 Amp. 22.57
up to 36v AC up to 28v DC 1 Amp. 3.47
up to 36v AC  up to 28v DC 8 Amp. 8.57
up to 36v AC upto 28v DC 10 Amp. 14.57
up to 36v AC  up to 28v DC 15 Amp. 22.27
up to 115v AC  up to 100v DC 25 Amp. 2.57
up to 115v AC  up to 100v DC 6 Amp. 5.27
up to 115v AC up to 100v DC 5 Amp. 22.57
up to 115v AC  up to 100v DC 3 Amp. 17.97
OIL CONDENSERS
NATIONALLY ADVERTISED BRANDS
All Ratings D. C.
2x.1mfd. 600v  $0.37 Imfd. 2000v $0.97
.25mfd. 600v .37 2mfd.  2000v 177
.5mfd. 600v 37 4mfd. 2000v  3.77
Imfd. 600v 37 15mfd. 2000y  4.97
2mfd.  600v 37 4mfd.  2500v  3.97
dmfd.  600v .57 2mfd.  2500v 247
8mfd.  600v 1.07 Jdmfd.  2500v  1.27
10mfd. 600v 117 25mfid.  2500v  1.4%
3x.imfd. 1000v .47 Smid.  2500v 1.7
25mfd. 1000y 47 05mid.  3000v 197
Imfd. 1000v .57 JAmifd. 3000y 227
2mfd.  1000v .67 25mfd.  3000v  2.67
4mfd. 1000v .87 Imfd. 3000v 3.47
8mfd. 1000v 1.7 12mfd.  3000v 6.97
t0mfd.  1000v  2.07 2mfd. 4000v 597
15mfd. 1000y 2.27 Imid. 5000y  4.97
20mfd.  1000v  2.97 Jdmfd,  7000v 297
24mfd. 1500v  6.97 3mid.  4000v 887
JImfd.  1750v .87 2mid. 3000y  8.47
JAmfd.  2000v .87 2x.Imid. 7000y  3.27
25mfd.  2000v  1.07 .02mfd. 12000y  8.97
bmfd.  2000v 137 .02mfd. 20000 11.97

HIGH CAPACITY CONDENSERS
10,000 mfd.—25 WVDC. ................... $6.97

2x3500 mfd.—25 WV DC..
2500 mfd.~—3 VDC........

200 mfd35 v DC.. .. 1l

4000 mfd —25 WYDC. ... 1 i
4000 mtd. —30 WVDC... ... ... ........."

TWO-SPEED PLANETARY DRIVE

Auxiliary Speed Reducer fits on
Condenser Shaoft back of panel or
on dial knob shofts. Ratios 5 to 1
and 1 to 1. Fits any Y inch round
shaft.

57¢ Each—Two for........

BC—223 TRANSMITTER TUNING UNITS

TU-17 Frequency 2000 KC to 3000 KC
TU-18 Frequency 3000 KC to 4500 KC
TU-25 Frequency 3500 KC to 5250 KC
Price—NEW

TEST PROBE
with Shielded CABLE

For high«frequency work and to eliminate stray pickup
for use with Oscilloscope. AMPHENOL / 93M COAX.
Connector on one end. Part of Dumont 224A Oscillograph,

$247

Special

PHONE DIGBY 9-0347

www americanradiohistorvy com

||
NOW AVAILABLE
1000 K¢ Crystal....................$2.97
Sockot.... ... ... ... 07
iR
TRANSFORMER—T115 V. 60 Cy.
HI-VOLTAGE INSULATION
25007 @ 15 mA.eeveniiniinnsrnnran.. .. $4.97
2150v @ 15 ma......... terasersesesesss 3.97
2100v @ 10ma.... . cuuenenunnnnnnnnnn., 4.87
1800v @ 10 ma.; 8.3v @ 2A; 25v @ 2A.. 4.97
1750V @ 4 ma.; 6.3v @ 3A.............. 4.27
1600v (D 4 ma.; 700v CT @ 150 ma; 6.3v
@ 9ALy. . . ook b &L FETorTel il i . 6.47
525-0-525v @ 60 ma.; 925v @ 10 ma.; 2x5v
%3A 63v@36A 8.3v @ 2A; 63v@ -
500-0-500v g 25 ma.; 262- 0—262v @ 55 ma.;
6.3V @ 1A; 2x5v @ 2A......c0rrnn. 4.47
335-0-335v @ 70 ma. 25v @ 10A; 5v @
BA;SvY @3A........ . . 497
450-0459v @ 300 ma.; 140-0-140v @ 100
ma.; 36v @ 14; 6. v@5A 5v @ 3A,
110/220 Dua., Pric.........cceeeinis . 7.97
400 315-0—100 315v @ 200 ma.; 2.5v @ 2A:
v @ 3A;6.3v @ 94; 6.3v; 9A ......... 5.97
385 0-383-550v @ 200 ma.; 234v @ 2A; 5v
@ 3A: 3x6.3v @ GA—PRI 110/220 6.27
340-0-340v @ 300 ma.; 1540v @ 5 ma. 4.97
300—0—300v @ 65 ma.; 2x5v @ 2A; 8.3v @
163v @ 1A .. ..., . 3.47
190-0—15()v @ 80 ma.; 150v @ 40 ma.; 6.3v
@358;63v @L1A...uesunennnnnenn, 1.97
120-0-120v @ 50 ma.......,.... o500 000
80-0-80v @ 225 ma.; 5v @ 2A 5v @ 4A., 3.97
24v @ BA........ $3.47 18v @ 15A..... 9.97
18.5vCT @3.25A. .. oveeiinnninvnenn. 2,97
3x103v @ 7A; CT..ivivivnnnnenennnnns 7.97
6.3v @ 12A;6.3v @ 24;115v @ 1A...... 3.47
6.3v @ 1NDA; 6.3v @ .6.. 235000000000 .04
63vCT @ 3.54; 25vCT @3A 2.5v CT
@3A. e e 2.97
6.3v @ 1A;24v @ 2A.. .. 0evvvnnn... 2.47
8.3v @ 2134A;68.3v @ 2A; 234v ® 2A.... 4.97
6.3v @ 1A...... §0.97 8y CT 1A....... .97
28 @ 20A......... cesictancsventneass 3.47
bv @3A;25v @ 2A...c.iiiiiipainn... 297
5v @ 20A, Dual 110v Pri................ 3.47

FILTER CHOKES
HI-VOLTAGE INSULATION

8 hy @ 300 ms.$3.97 ’ 1hy @ 800 ma..$14. 97
25 hy @ 160 ma.. 3.47 10 hy @ 250 ma. 2.47
12 hy @ 150 ma.. 3.27 10 hy @ 200 ma. 1.97
25 hy @ 65 ma... 1.37 10/20 @ 85 ma.. 1.57
.05 hy @ 15 nmps 7.97 15 hy 125 ma. 1.47
hy @ 5 araps... 6.97 15 hy 100 ma. 1.37
600 ma... 5.97 hy @ 50 ma.. 27
200 hy @ 10 ma.. 3.47 { 30 hy Dual @ 2
Yy @3ma... 347 | ma..........
325 hy @ 3 ma... 3.47 8/30 hy @ 250 ma. 3 47

UHF 83 SERIES CONNECTORS

UHF—Small—Coaxial
Amphenol Army or
AN No. Description
83- lSP PL-259 Plug.........0c.0.0uu.. $.37
83-168 UG-176/U Reducing Adapter. Uss mth
83-1SP or 83-1SPN.... .
83-iR 80-239 Receptacle.............. .37
83-IT M-358 T Connector. ......
83-1AP M-359 Angle Plug Adapter..
83-1J PL-258 Junction.
83-1F PL-274 Feed-thru Pressurized. .. . .87
All Tubes guar
teed, except

ior open ﬁla—
ments, shorts

All Prices Subject to

SHEareed
glass, for whic ) .
heck before
e chieck bofo Change Without Nofice
hase, pecify All merchandise guaranteed. Mail

orders promptly filled. All prices
F.O.B. New York City. Send
money order or check. Shipping
charges sent C.O0.D. Minimum
order $5.00. 20% Deposit required
with all orders.

7
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A 425'B

AdZEE

ANNOUNCING A NEW LINE OF PRE-AMPLIFIERS

TO MEET THE NEED FOR GREATER FLEXIBILITY IN

PUBLIC ADDRESS & RADIO BROADCAST SYSTEMS

The new Altec Lansing line of input
amplifiers meets a demand for units of
small size with excellent characteristics.
Dimensions of the A-425B Pre-Ampli-
fier with mixer control, the A-426B Line
Amplifier and the P-505B Power Supply
are 2% inches wide by 10 inches long.

The 10675 Mounting Base permits
mounting 6 units of any type in a stand-
ard rack or in a mixer conscle. Thus,
complete facilities for 4 microphone in-
puts with line amplifier and power sup-

AN THE PROFESSION,

ply will occupy the space 19 inches wide
by 10% inches high. -

All amplifiers have a flat frequency
response from 20 to 20,000 cycles.

LA S G < b < S A G A4 .

Full technical description upon request.

1161 North Vine St.
Hollywood 38, Calif.

161 Sixth Avenue
New York 13. N.Y.

@ 89 /SPEECH
aLv.
P4, SUPPLY

TO RECEIVER
STANDBY
TERMINALS

L oL y

TO UFO. TO EXTERNAL CON-

STANDBY TROL SWITCH(SPDT)
TERMINALS

TUBES—-TUBES

TERRIFIC VALUES! Stock up now at up to 80% off
list! Perfect condition. GUARANTEED 90 DAYS!
Unsealed cartons.

27 80 6Ad 6X5
¢ 35/51 85 6A7 12SK7
39/44 89 6HE 3525
ea. 77 5Y3 6K7 2516
01A 5T4 6G5 7A8
0 5U4 6J5 7B5 4 ¢
24 5Y4 617 7B6
41 524 6K6 7B7 ea
42 6A3 6SA7 7c5 .
46 6A8 6SD7 7C6 128K7
50 6AC7 6SF5 7C7 12SR7
78 687 6SG7 767 3525
6C5 6817 7H7 35L6
1A7 6D6 6SH7 7v7 3523
1LAG 6ES 6SK7 7Y4 50B5
ILH4 6F5 7A4 12SA7  50L6
5 6F6 7A7 12817 1291

TUBE CARTONS
RE (1”x1"x2Yg"”) Per 100
(1Ya"x1Y4""x3a") Per 100...
«u '/z"xl'/g"x4'/4") Per 100. ..
2"x2"x5") Per 10

!'SPECIAL"—LINE NOISE FILTER--Precision engi-
neered, hvy duty, capacitive-inductive typ PRE-
VENTS INT; ERFERENCF FEEDBACK INTO LINE—RE—
MOVES INTERFEREN MOT! 5

—Bakelite case (5"x23g”x31,/2") with re-
ceptacle, cord & plug. ted: 110V AC-DC,
5 amps. Shpg, wt, 2 Ibs. ONLY........

RADIO HARDWARE TREASURE—A FULL
POUND of Screws, Nuts, Lu ‘Washers,
ete, LL IN A HANDY SELF SEALING
HINGED LID METAL CAN. Shpg. Wwt.

49¢

4 TUBE AMPLIFIER FOU’NDATION—Ideal for building
any small electronic unit. Black crackle
cabinet & slide- m chass:s contain: power
trans., mica condensers, res:swru,
sockets, etc. SSA "x41/2”x33/4" Shpg. c

4 Ibs. A STEAL AT...........cc0uuun
HEARING AID AMPLIFIER ASSEMBLY—SOnOt{)ne Vac-
uum tube type. EAL VEST POCKET

DIO, adding only tuner sect & speaker or phone
Ready-wired miniature components mcl de: 2 con-
trols, output trans. dble teh, resxstors,
condensers, etc. COMPLETE WITH SCHE-
MATICS FOR BUILDING A 2 or 3 TUBE
SET! Overall: 127x2”5”, WEIGHS ONLY
Sl 0BS. « it ittt ittt

SUB-MINIATURE TUBES FOR AMPLIFIER,

Set of 2 oy TUPES TOR AMPLIFIER. $2.49

Min. order 32 00-209, DepoSlt Req. on xll C.0.D.’s.

RAD'O cO.
En “ €8 Doy Strect
New York 7, N. Y.

SURPLUS TRANSFORMER SPECIALS

CASED PLATE TRANSFORMER

Pri. 110 230 V. a0/60 cycles, Sec. 1050 V. C.T.
Ma.; 740 @ 175 Ma.; Housed in
hermet)cally sealed case Price......v... . $2.95
CASED FILAMENT TRANSFORMER
Pri, 110- 230 V. o0/60 Cycles, Sec, 5 V.—3A; 5V.—
A; 6.3 8A; A. Housed in hermetl-
cally 3ated case Pn $2.4
FILAMENT TRANSFORMER
Same windings as above, but open frame type.
2 L $1.45
MINIATURE FILAMENT TRANSFORMER

Pri. 115 V. 60 cycles; Sec 4 V. 15 A,; Overall di-
mensions 1127x2”x1%47,
sealed case. Price........ceieuiciinnann
FILTER CHOKE

30 henry 200 ohms, 75 Ma.; Open frame type.
................................ $0.45

500 WATT CLASS 8 MODULATION TRANSFORMER
Maximum output level 50 Db.; Primary Impedance
6600 ohms, s, ampere; Secondary Impedance
1150-2300-1150 ohms .8 ampere, Housed in her-
metxcally sealed case with glass standoff msuslatol:r)so

HIGH IMPEDANCE CHOKE

200 Henry, resistance 5000 ohms. Housed in small
hermetlcally sealed case with solder-ceramic ter-
minals. ce $0.45

UNIVERSAL OUTPUT TRANSFORMER
any single or push pull tubes to any Vvoice
coil—lo watts audio. $0.85

AC-DC Filter Chokes—12 Henry 40MA. Price..$0.40

FILTER CHOKE
8 Henry 160 MA. Price.........v.utunnn $1.35
MODULATION TRANSFORMER

Primary Impedance 8000 ohms. 135 Ma.; Secondary
Impedance 5000 ohms, 50 Ma.; 2500 V. Insula-
tnon Housed in hermetically sealed case.

ce

RADIOSONDE (weather)
Transmitter AN/AMQ-1D
Includes following: 1—Miniature Bat-

Transmitter complete with 3A5
tube—-operates on 72 mec approx.; 1—
Miniature sensitive relay SPDT with
100 ohm coil; l1—Temperature-sensi-
tive resistance element; I1-—Humidity
sensitive strip; l—Pressure, tempera-
ture, humidity chart, the entire unit
is encased in the original packing and
is brand 3
New Reduced Price......... .

Write for Latest Cafalog R7 Listing Thousands
of Relays, Resistors, Condensers, Switches, etc.

EDLIE ELECTRONICS, INC.

Telephone Digby 9-3143
154 Greenwich Street New York 6, N. Y.
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Fig. 7. Diagram shows interconnection
between various units. Plug P5 connects
to SO, in Fig. 2, P4 to SO, in Fig. 5, P2
to SO, in Fig. 4, and P3 to SO; in Fig. 4.

pass on the 813 screens, and to the use
of a sufficient amount of shielding. The
keying relay, and bias supply with VR
tube are mounted below the chassis.

“Dish type” construction is used for
the 350-volt power supply and speech
amplifier, and this chassis measures
5"x17"x2%"”. This type of construc-
tion was used to provide shielding of
the speech amplifier circuits from the
plate caps of the 811’s. .

A special 1” high chassis had to be
constructed for the 1250 volt power
supply and modulator in order to pro-
vide sufficient clearance for the power
transformer. The local machine shep
welded some 1”x1” steel angle into a
12”"x17” rectangle. On this rectangle
was bolted a 12"x17” piece of sheet
metal. The chassis was joined to the
front panel by means of a pair of 12”
deep chassis supporting brackets. The
control relays are mounted inside a
small aluminum chassis, used as a box,
on the rear of the power supply deck
see Fig. 3, left). On this box are
sockets to connect to the external con-
trol cable, to the transmitter cable,
and to the interlock switch. This in-
terlock switch is located at the hinged
top of the cabinet to remove high volt-
age when coils are changed. The 866
tubes are at the center of the power
supply deck, and to the right, in Fig. 3
(left), may be seen the 811’s. Hidden
in front of the 811’s is the modulation
transformer, and above this trans-
former is the phone-c.w. relay.

RADIO & TELEVISION NEWS
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Instead of lacing the interconnect-
ing cables with twine, some of the
plastic spiral that is sold to prevent
telephone cords from kinking was
wrapped about the wires, and gave a
neat, professional-looking appearance.
Special nameplates for the meter
switch and band selector were made
by lettering on white drawing paper.

Initial tuning should be done with
the bandswitch on the 10-meter posi-
tion, 10-meter coils in place, and a
crystal of about 7100 kc. inserted.
Plate and screen voltages on the 813’s
should be removed during the initial
tune-up. With the shield removed
temporarily from L. C. (Fig. 2) is
adjusted with the aid of a wavemeter
to 28 mc. resonance, and the shield is
replaced. L, and L. are broad enough
to pass some r.f., even though not
peaked. Now, L, and L. are tuned for
maximum 813 grid current. Since
these coils are tuned largely by circuit
capacity, and since this will vary with
different layouts, the turns may have
to be altered somewhat to get a defi-
nite peak. A load is now connected to
the transmitter, voltages are applied

HIGH-PRECISION
VACUUM TUBE
VOLTMETER

Model 221-K

23%

Tops in wor
bench versatility
16 differen
ranges! AC and!
DC ranges: 0/5/10 "
/100 / 500 / 1000 h‘
volts. Electronic "==%=

ohmmeter ranges

from .2 ohms to

1000 megohms in

5 steps. New features include Zero
Center for TV discriminator align-

I?:!?ohrg; throughoutl
Scope, fgr Pp&ecxsxon

4 gas ¢
re
Torizonta) ngge

cireuit, 1= to 30, 000
c
r:sfx‘)flse Dfre’q g ey
fromons t‘ ., orizonta) ,

0 350, i
Aynchronnatxoooo cyceles, P ovxsf;;'f, e L
mcheoni e Or externg]

to the 813's, and Cy (Fig. 2) is reso-
nated. Comparison of the 813 screen
currents is used to determine if equal
excitation is applied to the tubes. If
these currents are not the same, trim-
mer Cs should be adjusted to restore
balance. The adjustments of L., L.,
and C.; once made for the 10-meter
band will hold sufficiently close for
other bands.

Now when changing bands, it is nec-
essary to replace only the 813 grid and
plate coils, set the band switch prop-
erly, plug in the v.f.o. or proper crys-
tal, and retune. There is no need to
worry about running the final off reso-
nance for short periods, since the dis-
sipation is not excessive at the low
plate voltage used. Although an 80-
meter crystal or v.f.o. output may be
used for operation on any band, it is
recommended that for 10-meter opera-
tion a higher frequency crystal or
v.f.o. be used. The broad-band circuits
will pass sufficient energy to allow L,
to be tuned to approximately 25 or 32
me., and yet the dial settings may ap-
pear to be correct. For normal opera-
tion the total grid current should be
15 or 20 ma,, and with proper plate
load, the screen current to each 813 is
20 to 25 ma. For phone operation the
plate current should be about 300 ma.,
and for c.w. operation it may be as
much as 400 ma. Keep in mind that
the 500 ma. meter on the 813’s is in
the cathode circuit, and grid and
screen currents must be subtracted to
get plate current.

This rig has been thoroughly tested
on all bands, and leaves nothing to be
desired in the way of performance.
Consistent weekly schedules have been
held for some time now on 75-meter
phone, over a 500-mile path and
through the evening QRM. On the few
occasions that DX operation has been
tried on 10 meters, a number of coun-
tries were worked, including a VK at

high noon. —fo-

July, 1949

ment. DC input impedance is 28
megohms. Exceptionally accurate,
big 4% ” meter cannot burn out.
Double triode balanced bridge ecir-
cuit assures stable, guaranteed per-
formance. Sturdy portable steel case
with etched, rubproof panel. 110-
130 V. AC 50-60 cycle. Size 9%g”
x 6”7 x 5”.

FACTORY-WIRED VIVM
Model 221. Same, but completely
wired, calibrated, and tested $49.95

Pocket VOLT-OHM
MILLIAMMETER

Model511-K. A

“must” for ser-

vicemen! Per-

g, fect kit for the

beginner. 5 AC

ranges to 1000

V; 5 DC ranges

to 2500 V;

Ohms, to1 meg.

3” precision meter. New

uuproved Geranium crystal rec-

tier cireuit $14.95
Model 511 Factory-wired, tested.. $17.95

NEW! MODEL 320-K
SIGNAL GENERATOR

$1995

An excellent in-
strument for ser-
viece, lab, and
school use. Can
be used for FM-
AM alignment
and to provide
TV marker fre-
quencies. Highly
Stable Hartley
oscillator has range of 150 k¢ to 100 me
with fundamentals to 34 mec. Colpitts au-
dio oscillator supplies pure 400 cycle sine
wave voltage for modulation. Audio oscil-
lator voltage can be used for testing dis-
tortion in audio equipment, bridge measure-
ments, etc. Handsome etched panel with
easy-to-read calibrations. Rasily assembled
and aligned. Complete with tubes.
FACTORY WIRED AND ALIGNED
Model 320. Ready to use

$29.95
FREEI Write today for colorful new

® catalogue, and name of your
nearest jobber. NOTE: Prices do nof in-
clude shipping charges.

FAC
Mode]
struyenewo The
assemblq d

mpl, tage, an
R etebe“Vlth 268

Derates on |
37-color 1} Al Cont!x;o,s t:r?
i rube
Sh broof

s S28Y-to-foll,
g S are 0 OW
SC ILL included,
same m B 0SCOPE
but £ ‘~ QUaht
s ullyt % Y, life- -long fn.

PENCIL-TYPE
HIGH FREQUENCY RF PROBE KITS

Germanium ecrystal probes for visual RF
signal tracing and measurements to over
200 megacycles.

Models 221, 113A or any VIVM
Model P-76K. For Models 400 &
5 $3.75

14
Models P75 or P76. Same as above but
factory wired and tested. Each...$7.5

NEW!
MULTI-SIGNAL
TRAGER

Model 145-K. Ver-
satile, high gain—
high frequency in-
strument. Self -
contained test
speaker permits
audible signal
tracing of RF, IF, FM, audio, and video
circuits. Has provision for visual tracing
with VEVM. Response is well ove 200 mc.
3-color hammertone panel. 110-125 V. AC.
Silz)e 10”dx g”éz 4%”[.) Comes complete with
tubes and dicde probe in
kit form $1 8-95
FAIC'II'O‘I;SY-—IE){UIE‘T tAND TESTED
Model 145. eady to oper-

t $28.95

EASY-TO-FOLLOW SCHEMATIC
& PICTORIAL DIAGRAMS

come complete with
every EICO In-
strument Kit.

Each kit fully guar-
anteed o operate per-
fectly when assembled
according to our in-
structions ! [
JOBBERS: Write toda

complete literature and dis-

ELECTRONIC INSTRUMENT €Q., INC| unt
276 Newport Street, Brooklyn 12, N. Y|
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STANDARD AND ¢
HEAVY DUTY

INVERTERS “

For Inverting D.C. to A.C.

Specially Designed for operating A. C.
Radios, Television Sets, Amplifiers,
Address Systems, and Radio Test
Equipment from D. C. Voltages in
Vehicles, Ships, Trains, Planes and in
D. C. Districts.

GLIE VLSS TSLS

TN A RCRA TN T AN AT TR N M

AUTO RADIO VIBRATORS

A Complete Line of Vibrators . . .
Designed for Use in Standard Vibrator-Oper-

ated Auto Radio Receivers. Built with Pre-
tision Construction, featuring Ceramic Steck
Spacers for Longer Lasting Life,

V> NEW DESIGNS
V" NEW MODELS y» "NEW LITERATURE

A Battery Eliminator, DC AC
Inveriers. Auto Radio viDrators

ﬁ'nm fu.

A PECARATA NN R N N 0 TRGRETRATRATR THITRL T TR TN R, TG

b DA At A R N

American Trmfrsmu &

82

D y-Dise Recti'ie s As
Control Circuit Components

By EONALD L. IVES
Dept. of Gecgraphy. Indiana University

The use of dry-disc rectifiers in a number of for-
merly troublesome control circuits will reduce the
installation and maintenance costs considerably.

has been commercially avail-

able for more than two dec-
ades, its use has been restricted by
most workers to rather obvious bat-
tery-charging and power supply in-
stallations.

Because rectifiers of this general
type are relatively inexpensive, have
no moving parts or chemical solu-
tions, require no heating current, are
substantially immune to all tempera-
ture variations found in nature, and
have a gratifyingly long-service life,
their inherent properties suit them for
remote control applications.

By use of dry-disc rectifiers, a num-
ber of formerly-troublesome remote
control problems can be solved, in
some instances with a halving of in-
stallation and maintenance costs, and
a quartering of “in service”
downs. Several of these applications
are outlined in Fig. 1. Many others,
obvious applications of the same gen-
eral principles, are known, or can be
worked out in a few minutes by the
instrument technician.

Operation of a remote latching re-
lay, by use of a two-wire line and two
rectifiers, is shown in Fig. 1A. Here,
.when the proper voltage is applied to
the line with one polarity, the lock-in

ALTHOUGH the dry-disc rectifier

break- -

coil is ‘energized. When current is ap-
plied to the line with the polarity re-
versed, the release coil operates. This |
application eliminates a somewhat
costly, and usually troublesome, po-
larized relay.

Similarly, several independent de-
vices can be operated from the same
line by use of rectifiers, as in Fig. 1B.
Here, the 1st load is energized when
the line voltage is of one polarity, 2nd
is energized when the line has the oth-
er polarity, and 3rd operates whenev:.r
the line is energized, regardless of po-
larity. If a.c. is applied to the line,
loads 1 and 2 will both draw current,
and device 3 either will or will not op-
erate, depending upon its response to
a.c. If a.c. is used for a third control
combination, use of condensers or
other smoothing devices may be nec-
essary to prevent “buzzering.”

By use of a bridge rectifier, the age-
old problem of controlling the direc-
tion of rotation of a series-wound d.c.
motor by the polarity of the two-wire
supply line is solved and without the
use of polarized relays. One of sev-
eral alternative methods of doing this
is shown in Fig. 1C. Here, the field is
connected in series with the input of
a bridge (full-wave) rectifier, and the
armature is connected across the out-

Fig. 1. Typical applications of dry-disc rectifiers as used in control cir-
cuits. A d.c. power line should be used in all four of the circuits shown.

2 RELAY
} CONTACTS
HiNE + LOGK-IN COIL (o exce
O coiL
£ -[ | l
(A)
RECT. +
s
LINE
LoAD “ LoAD ” LoAD “
(8)

N+ .

RECT.

LINE SPARK
ABSORBER

- T

(D}

LOAD,
NEON
sul.B
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932 PHOTO TUBE

Gas Phototube having
S1 response, particu-

RUBBER COVERED
CABLE

WRITE or PHONE DI 9-4124

‘nHﬂ‘UNICATIﬂNS
Att. Mr. Chas. Rosen

ESuipmenT

YOU'LL save
MANY. DOLLARS

Jr  gow.needs

4% ft long w/red, blk & i

LA & & SPECIALS % * Rt whita' Leade"Tor" 1's T
c Radiation. Can ' be

kaf Mobile Minded? Citizens’ Band Antenna BC AR 223 TUNING UNITS -.$1.00 used with incandes-
Threaded Coax Terminal HiFreq C—Range 545-850 Ke¢ Sandrfar DC:{‘; light source.

$1.25

CATALOG Insul Silv Pl Cont 12”/30cm AT5/ - R
i 49¢ ARRI w/waterpf gask, flange & ALL D—Range 850-1330 Ke CABLE CLAMPS Price...............
hardware for MOBILE mtg. BRAND E—Range 1330-2040 K¢ .
AVAILABLE NEW! F—Range 2.04-3 Mc Tinn. #1, 4, 6, 7, Lock 1619—1619—1619
TODAY 3 for $1; PL 250 for above.... ..........35¢ | o pooooot S tlx(r)nfanr-ceB(ea T5¢ | 0ctal Base Pentog Aversa-2 | c

tile High Perveance Tube.
H—Rauge 4.5-6 Mc FON} frrd b sl b e lenh d .
K—Range 9.05-13.5 Mc

L—Range .4-.6 Mc

ROTARY BEAM COUPLER $§
RF Coupler 360° rotation turn ’

HiGain Dyn Mike Xfmr
UTC/SuperElec 3wdg 600
CT&4000chms tapped 250

CABLE CLAMP
TRIMMER CONDENSERS

150 ohms. Fully Shield- coupling link. Piastic case each ASSORTMENT KIT
g?l slgermm o mount on side. Price. . $2 95 M—Range 5200-7700 Kc Contains a few Rubber 2.8-27 mmf) 35
Sid.............. 590 N—Range 6060-9050 Kc Covered Locking type and 3.9-50 mmf c Ea.
2 for 98c; 10 for $4.50 FLEXIBLE ANTENNA many different $| 0 3.2-42 mmf

EEIINE ARG ;ma?_ 33" Whip w/Flexible Neck in types. 50 for. g _4§ m:” $| 00

- sections. -

L FREQ MULT UNIT | price................ $1.75 mg:a‘:i 3"3“1 OR 430 T ;N”S 2.8-35 mmf|  3for W1
- . for wo e c
Tubes. Comp Assy less 4 5. . 5c VARIABLE CONDEN.
J_uhes & Coils  w/ckt S5 &m:;:fANJEb"‘INA B GMZ ;10] """"" E2; Wobler 2.75-8.85 mmf. 3 6V BU[’ZZE:‘“:IGH FREQ
iag. or Mobile Ci84 4-5 Mc rotary plates. used in .

Price. ...... .. $8l95 or Dipole 74", ... . ... . 49c Set (w/xtal) § Price. ............ 15c Pricet weg wpprn s Jos gsc
ELECTROLYTICS P . TRANSFORMERS AND XFMR TELEV PWR
z:]?:mm":vgg"n' Outstanding Values CNOKES QEFEéJ(!’TPILO:N KITS i

. 5" to 12” Scope Tube,
3"x1" 3—$1.00 ‘85 %?}57 aleleent g?g 2. 115V 60 Cy. Input fully cased .... .49
OME & s s 30 (Spes. 836 pavi (ot O Fou &
1 C.

0
SUM’{""'" o 6= .85 32721 %3 F"'AMENT TRANSFORMERS i—”'d(':'lié“c'dii_' for’ hfw‘(‘)vﬁ
1OMId 35V o ] 2026 10028000 227A 1117385 el LLillia000 | BV/BA .oooii e 2.25 | W. E DI649ls.....$4.25

2V x1” 10— 1.10 22a . oo 5228 BiocKiING 0sCITLA:
fomed 25 268-A " 876 D185 TOR. 15000 cy, Horiz.
2Ya"x1" 10— 1,10 355-A . 1005 . 2.45 Ratic 2:1 Freed... ... 85¢
3x20Med | 25 37A 1619 L2075 BLOCKING OSCILLA-
2Ya"x1%" 4— .95 530 . 1624 -0 ‘g5 ) o2xe.avsiA Ll T D185 TOR. 9318, 1:1:1. Ratio,
25Mtd - 25V 6— .85 531 . 1629 .00 35 § 8V/isA DI oy N LT $1.50
2 T 2o @ 1.19 532 | 1961 F5123: BIVET/SA, 6.3V/IA. . S22 BLOCKING_OSGILLA-
hd . 559 : 6.3VCT/3.2A, T/1A 928 . Turns Ratio
3oMid S0V 562 aonz Pt 2OV/LTSA 6.5v/6A, 5V/3A, 6.5/.6A REXTE BT $1.7
A e s 1oLl 615 ... Fraies 2x2.5VCT/6. - 335 PULSE TRANS. };{\;5
. " 7 .B,C, / o 1 HEB
3Va"x1%" 5— 1.10 0 ABCH 6.3VCT,7A, 6.3VCT/5A, 5VCT/6A, 3x6.3V/.6.. s. 3.95 SWEEP CHOKE. 3 Hy.
10OMItT 0] 703-A F384A: 6.3V/2.5A, 2x2.5V/7A 325 | 35 Ma. 250 ohms. Price
Sen aN s £93) 704-A Fl12: 2x2.5VCT/6.5A, 2.5V/6.5A. . 111 111 D425 w’ or coilse
. E rite for Flyers o
o/ 10— 75 AT PLATE TRANSFORMERS Eauip.

XT Y- 40Ma, CT/500Ma. . .......... 6.50 TELEVISION
smid am o= o7 706 EY,FY, 5940'"/ SopaC | /40Ma, 760VCT/500Ma s COMPONENTS
Tk 10— g5 GY ...$50 ea. ML 100....60.00 § 7gv/1A .. 01000010 2.25 BASIC 3" and 5" T

.13Mid 150 ’ 1707-8 Q Pegh: 2x300VCT/150Ma . . . . 2.25 R SUPPLY
1V2"xa” 10— .75 A Q P413: 510VCT/150Ma, 650VCT/i5Ma, 300 rans. 1080V/55Ma,
25Mfd. 200V 15-B Q P842: 600VCT/.0I66A, 250VCT/ 077A. 2.95 6.3V/I.2A. 6.3/1.2A, 2-.1
1%"%%" 10— .75 720BY Q P885: 1620VCT/400Ma HV 11.95 Mfd 2500V 2X2 Tube,
720CY “; ;ss;ﬂv%z%ov/asoma, 2x20V/. oIA; ‘:gg Sccket. 1-100000 ghéns
x1 40Ma . ............ ... o Resis. Price. ... .... 5
3%2;, ¥ 246VCT/830Ma ... Il 0 Il LTIl 3.95 BASIC 5" AND 77 TV
725-A"" v COMBINATION TRANSFORMERS fAWIReSUREEY
728 y e n
TAY B 780V /600Ma, 6.3/2 ... ......................... 3.95 -1 5 yr.
, 7zs¢v.8¥. K w 825VCT/I150Ma, 5/vc 73] T oem o B g T .sa.gs 2X2 Tube. Sccket, 1-100-
UTC OUNCER PL to 728 DY.EY T w 2x300V/42Ma., 55V/125Ma, 45v/3 5Ma . 3.95 000 ohm Resis. ..... $9.95
MULTI grids, 10K fo 2- FY,GY $30 ea 880VCT/I50Ma, 5V/3A, 6,3V/6.2 . 425 TV TRANSFORMER
125K ohms Sec....$1.49 730A ... .25.00 1With cavity; o3 sssng//%ma. sw/a»:. 63//|68 'ibV/'2'A . 2.32 iioo()\é/‘tsy/g.ygzg\g%/ggo
OUNCER PL T0 LINE, Cavi Iy 5. a, s a, 6. \7A, 6.4V/.6A,
Pri. 7K to 250 ogms Sec. gg?,A : avity only 5.00 T102: 1080VCT/55Ma, 6.3/1.2, 6.3V/I.2A. ... . 5.95 5V/3A, 1.25/.3A° Fil
600VCT/155Ma. 6.3VCT/5A, 5VCT/ 3A .. 395 Plate Voltage for 7 & 9”
€899;: 2x110VCT/.01A. 6.3V/1A. 2.5VCT/7A. . ... 4.50 ube ... . .. .$6.95
s Sec. sta;vam//mA 65V-100V-40V-18VCT- 18V-6V- TV TRANSFORMER .
OUNCER PL TO H.S. or ..................... 10,000V /5Ma ,or 12:
Line 10k 1o 4K i MICROWAVE TEST EQUIPMENT 23,&;/7632 $B0VCT/040A 2.85 Tube. Price..... iiEQ 0.95
Janed at 250 ohms. 69¢ | THERMISTOR BRIDGE: Power meter 1.203-A. 10 | $0V/.01A, 6.3/1.25A ... ... 00 0 . i VARIABLE F
PL to HS, 14,200 ohms em. mfg. W.E. Complete with meter, interpolation Eégg 12!12\?/\;00&/‘7370’"73vs/ggl;lng/z[)ﬁa&gAHY_“}"fns"I‘%'gg OSCILLATOR
::jllg(l]EOOT(())h"E;sRID 600 to chart, nurtablc carrying case as shown.......... $72.50 T378: 2300V/. 004A 2.5/2A .l 798 CONDENSER
0K ohms, preo” | $1.1 TS(‘IZI/IAI:“\/tSWF{I #nETER gonmsltmfu o;cSIotted I;me. C360: 640VCT/.080A, 5VCT/3A 63VCT/3 2A.... 3.95 ZPrecSl:lgrtl
PL TO LINE, 8K to 250 and all additiona ings and amgl. for 3CM operation >
ohms. Price........ $1. New and complete. .. ............ .. ........... $450.00 FILTER CHOKES :ig!a&to‘rtn?
MIKE OR LINE TO Bell Labs. Dual Mount mixer-beacon assemblies. 2 25Hy/65Ma $1.00; 6Hy/I50Ma. .. ........ ... $1.50 drive high
GRID, 100 to 50K ohms. complete mixer-beacon mounts on gold-plated wave- Swing 15-29Hy/150 Ma $3.25; 8.5Hy/126Ma .50 gear ratio, First Sect 17
;g;&ed at 100 ohmsI - guide section $50. ?ﬁm} Z;iﬁ'ﬁillwgﬂ Ill)Hyl/ZH T gg PI. .0625 GAP 0-150
i y/1 a ua y/ Ma. b mfd
u.T.C. 1:1 RATIO, 50K Stetted e gBell Labey Dual 2.5Hy/I30Ma §1.25: -11GHy/I50Ma. Mimidy- Secondil Seetys2s
Plates .06 GAP 0-200
memastbCldD. “SORtolly o "N P S A - 01Hy/2.5A $| 45 35HY/350Ma. .. ... Mmfd, Precision Trimmer

Ma $1.00; 5Hy/40Ma

Dval .5Hy/380
Dual lZOHy/I7Ma

980 W. E. | 138. Signal generator, 2700 to 2900 Mec range.
2Hy/200Ma 75¢;

Lighthouse tube oscillater with attenuator & outpirt Panel, 51 Adjustments.

3000 cy Ouncer..

BAND PASS FILTER.
Peaked at 700 C.P.S.
Band Wdth 650 cy at 20
db. High to Hmh Im 8

Cuts out Q.R.M
$1.95

Diag.
100

Price. ..o va

LINE FILTER, GE
Amp  Filter w/2x5Mfd
50V oil cond. Operates gn
1IOVAC

DClyrrrr oo gnem 1

FILTER,
up BCI & TVI
gscs t4-,002Mfd Cond.
asy to
Mount... .. ... 3l95
FUSES
Send for Lists of Many
Types. Also Ckt. Breakers.

Freq. range approx. 7900 to 10,000 Mo..$75.00

A Complete Line of Microwave Plumbing
Send for List

RADIO-RADAR SETS

guide.

APS-I5A $0-13 (used) QBG-1 (new)
SE (new) SQ (used) TBM (used)

SF (used) CPN-5 (unused) TDE (used)

SG (used) APS-3 (used) RAK-7 (new)
SN (used) APS-4 (used &new) TBK-19 (new)
S0-1 (used) APS-15 (near comp) SCR-545A (new)
$0-12 S0-3 (new) BC-446J) (new)

WRITE FOR DATA OF MANY OTHERS

ESmPan

OIL FILLED

meter. 115 VAC input, reg. Pwr. supply. With cir- 36Hy/20Ma 85¢; 5Hy/2060Ma.... ..
FILTERS cuit diagram ... 0 L $50.00 2.1 y//zouMa Jl ng )/(2 2H Price.
Hy, $ 2 y, 55A
LINE & 3 cm. Wavemeter: 9200 to 11,000 mc transmission type 25HY/75Ma §1.10;5 20Hy/300Ma. VARIABLE 7 GANG
BAND with square flanges.. .. ......................... $15.00 Write for Lists of Many Others. Cardwc’lwl. ngro‘yzu()vIIVImf
TAGE 3 om. stabilizer cavity, transmission type........ $20.00 JuekeS M nISectiz W
3 cm. Wavemcter. Micrometer head mounted on X-Band ii‘ Calib Dial % shaft, 13

CONDENS ERS

—.1 MFD 7000 VDC $3.27, 2 for $6.50
.l MFD 6000 VDC 2.60, 2 for 5.00
5 MFD 1000 VDG 57¢, 2 for 1.05
.5 MFD 2000 VDC $1.15, 2 for 2.25
2x.5 MFD 1060 vDC 95¢, 2 for 1.80
| MFD 1500 vDC 95¢, 2 for 1.80

2 MFD 1000 VDC 67¢, 2 for 1.30

4 MFD 1000 VDC 87¢, 2 for 1.70

6 MFD 606 VDC 65¢, 2 for .25

7 MFD 800 VDC 95¢c, 2 for (.80
10 MFD 1000 VDC $1.75, 2 for 2.50
15 MFD 1000 VvDC $2.25, 2 for 4.50

WRITE FOR LIST OF MANY OTHERS
INCL. HIGH VOLTAGE

l

131 I.IBERTY ST.DEPT N

NEW YORK 7|

F0.B. N.Y.C.

c. E.C, MONEY BACK GUA

$4.25

Price......... L]
VERNIER 3 GANG
Precision Assy used for
single dial Control up te
75 watt. 2 single spaced
250Mmfd Sect’s & Heavy
Double Spaced Sect's.
gO:I Rati'o. Sgr]mg loaded

eramic Ins. 4’

Metal Dial. $3 25
VARIABLE ARC 5
6-9.1Mc Condenser. 90:I
Drive Gear Ratio. 3 Sec-
tions.
Price. $2 25
CERAMIC 'TRIMMER
Stack of 6 Ceramic Trim-

mers | |0-46(I)Mmf. Can
be used singly or
ganged........... 690

ANTEE,S$3 MIN.ORDER .

SEND MONEY ORDEROR Cll!tl( QONLY SHIPPING CIIIIGESSEN'R 0D,

July, 1949
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PARTS

CARNIVAL

CONDENSERS
SPEAKERS
VIBRATORS
CHANGERS
AUTO RADIO REPLACEMENT VIBRATORS
Replaces

Type Mallory Radiart Each
Vi1 294 5300 ... $1.19
\EX] 854 5331 ...l .69
V49 505P 5320P ........... .69
V71 249 5406 ... ... .89
V66 246 5411 ... .89
V5 245 5409 ... L. .89
V6 296 5306 . ........... .69

LIMITED QUANTITIES—ACT NOW

P. M. Speakers P. M.
ALL BRAND NEW—NO SECONDS

3" P.M. 1 oz. Alnico V. Mag
4” P.M. 1 oz. Alnico V. Mag........ 99

5" P.M. 1 oz. Alnico V. Mag........ 1.10
515" P.M. 114 oz. Alnico,V. Mag.... 1.49
6" P.M. 114 oz. Alnico V. Mag...... 1.69
8” P.M. 2.15 oz. Alnico V. Mag...... 2.45
8” P.M. 21 oz. Alnico 3 Mag........ 3.65
6"x9” P.M. 2.15 oz. AlnicoV. Mag... 2.45
10” P.M. 4.7 oz. Alnico V. Mag...... 3.65
12”7 P.M. 21 oz. Alnico 3 Mag........ 4.95

SEEBURG Model L Record Changer
Finest 2-post record changer on market. Will play 12"
and 10” or 10” and 12" records. Base size 14" square.
Automatic shut-off after last record. Best Astatic
Cartridge and Permanent Needle.

A big bargainforonly................ $17.95

SEEBURG DS101 Record Changer on Base
Handles 10- or 12-inch records. Smooth, quiet action.
Lightweight pickup arm with astatic QO-type cart-
ridge and permanent needle—the right combination
for high-fidelity reproduction. Handsome formed
walnut-finish wood base 1214"x1414". Complete with
shielded cable and plug for connection to radio or
amplifier, and line cord and plug for 110-V 60-cycle

glpoevrvagg{; Regular $44.25. $ 'I 7‘95
STANDARD BRANDS

CONDENSERS

Bi-Pass 600V Tubular Pigtail Types

001, ... ... 6ceach 02......... 6¢ each
L005. ... ... 6ceach 05......... 7c each
006....... 6¢ each A 8¢ each

(Deduct 10% in lots of 100—may be assorted)
Tubular Electrolytics

ach 10 for

20-20 MFD—150V......... 39¢ $3.50
50-30 MFD—150V......... 58c 5.00
40-40 MFD—I150V......... 48c 4.20
35-30 MED—150V......... 45¢ 4.00
8-8 MFD—450V......... 58¢c 5.40
20-20 MFD—450V......... 79¢ 7.50

e F, P, CONDENSERS r—rmmudny
We have a limited quantity of F. P. Condensers
in single, dual and triple sections, in various ca-
pacities and voltages. Large variety but small
quantities of each. We offer them 10 assorted for
$2.00. An excellent value for the Serviceman.

ORDER FROM THIS AD!

Select what you need from the big values listed here
—and send your order now! Quantities are limited.
Send 25% deposit with order. We ship C.0.D. for
balance, all advertised items F.OQ.B, Chicago. When
remitting in full, include sufficient postage-—over-
ages refunded. GET YOUR NAME ON OUR MAIL-
ING LIST. We carry complete stock PA equipment
—BOGAN, MASCO Amplifiers—Shure, Turner
Mikes—University Speakers, etc.

Write for complete list TODAY!

NATION WIDE RADIO

{The Serviceman's Supply House) '

572 W. Randolph Street’
CHICAGO &, ILLINDIS

put of this same rectifier. In conse-
quence, polarity of the brushes is in-
dependent of line polarity, whereas
polarity of the field is directly deter-
mined by it. Thus, direction of rota-
tion of the motor, so connected, is de-
termined by line polarity.

This connection permits the use of
a bridge controller, where close con-
trol of motor speed and direction is
important, and power economy is not.
This consists of a standard Wheat-
stone bridge circuit, with the galva-
nometer replaced by the line of Fig.
1C. The magnitude and polarity of the
motor current is determined by that
of the bridge unbalance. With some
types of motors, this circuit will funec-
tion on a.c., but speed control is very
erratic, and under certain conditions,
direction of rotation may be reversed
by simply opening the circuit for a
small fraction of a second. In conse-
quence of the above experimental
findings, use of alternating current in
this circuit is not recommended.

An entirely different application of
a rectifier is to confine inductive kicks
(flybacks) to definite parts of the cir-
cuit. This trouble is particularly com-
mon when a large solenoid and sev-
eral other devices are shunted across
the far end of-a long line. When the
circuit is opened, the flyback of the
large inductance may actuate, or even
damage, the other devices. By use of
a rectifier and spark absorber, as in
Fig. 1D, these troublesome inductive

kicks can be kept out of the line. The
neon bulb is included here to depeak
the kick, so that the rectifier back-
voltage rating need not be much
greater than the firing voltage of the
neon bulb.

This application is quite important
in some installations, for the momen-
tary flyback voltage of one very de-
pendable 6-volt d.c. operations coun-
ter exceeds 150, and a pilot light
shunted across the counter explodes
when the circuit is opened. When a
rectifier, neon bulb “surge eater,” and
a conventional RC spark absorber are
used, as in Fig. 1D, a pilot light of
suitable voltage, connected across the
line on the line side of the rectifier, .
performs in the expected manner, and
has a normal service life.

From the above summary it appears
that dry-disc rectifiers furnish the
ideal solution for a few control prob-
lems and are useful alternative de-
vices in other control positions. Use
of rectifiers will, in some instances,
lead not only to a financial saving, but
also to an increase in the over-all de-
pendability of the control mechanism.
Although these rectifiers, as now
manufactured, have a very long life,
often exceeding the factory rating by
a factor of two or more, they are not
immortal, and systematic checking of
the condition of rectifiers is just as
important as systematic contact serv-
icing.

—B0;

FIRST INDIAN RADIO ORGANIZATIONS

FOR the first time in the history of
India, two radio organizations, the
Amateur Radio Club of India (ARCI),
and the Short-Wave League of India,
have been established, at Mhow in cen-
tral India, and at Bombay (P.O. Box
No. 6666, Bombay 20), respectively.
The ARCI looks after the interest of
all transmitting amateurs, and SWL
was formed for non-transmitting mem-
bers. They publish a combined month-

ly journal, “QRZ,” the only amateur
radio journal published in that coun-

ry.

Both of these stations are non-com-
mercial, run by honorary officers, and
are very active on 7, 14, and 28 me.
bands. The call signs used are VU2-
ARCI, and VU2SWL. and the head-
quarters stations are believed to be the
finest and best equipped amateur sta-
tions in Southeast Asia. —30—

Headquarters of the ARCI and SWL amateur radio stations. VU2ZARCI and VU2SWL.

P}
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Amazing Offer in Television-Radio Service Manuals

New 1949 T-V Manual

Use this new giant “Cyclo-
pedia” of television servicing
as your guide to quick fault
finding and repair of any
modern T-V set. Easy-to-
understand description of
circuits, pages of test pat-
terns, response curves, clear
alignment facts, oscilloscope
waveforins, voltage charts.
service hints, many diagrams
in the form of double-spread
blueprints, evervthing to
bring vou up-to-date and
make you an expert in T-V

Sorvicing Information

repairs. Factory data on .

every popular make. Large P

size: 8%Xx11”, manual style

bhinding, flexible covers. =
M—".‘M-’

Amazing new Supreme
super-value easily
worth three times the
price of only

'3
New 1949 Diagram M

ALL RECENT SETS IN NEW 1949 MANUAL

Use this new manual to repair quickly all modern 1949 radio
receivers. In this big single volume, you have clearly-printed,
large schematic diagrams, needed alignment data, replacement
parts lists, voltage values, and information on stage gain,

location of trimmers, and dial stringing for almost all recently
used by over 128,000 shrewd radio servicemen. Like the previ-
ous volumes illustrated above, it sells at a give-away price
dollars total cost—nothing else to buy the rest of the year,
nothing else to pay. Giant size: 81 x
style binding. Available at your job- s 50
ber, or send coupon, price only. .. ... '

Be money ahead with SUPREME Muanunls.
For the remarkable bargain price (only $2 for
your shop and on the job. needed diagrams and
other essential repair data on 4 out of 5 sets
large sums for bulky, space-wasting manuals
of other publishers, or to buy additional draw-

released sets. A worthy companion to the 8 previous volumes
and gives you a whole year of radio diagrams for a couple of
11 inches. Includes index. Manual

SENSATIONAL LOW PRICE
most volumes) you are assured of having in
you will ever service. There is no need to spend
ings every few weeks; be wise, use SUPREME

Compiled by
M. N. Beitman,

Manuals 10 get the most in diagrams for the radio engineer,

smallest cost. Check manuals wanted on the teacher, author

“no-risk” coupon. & serviceman.
Record Changers Radio Servicing Course-Book

Post-War Manual

Service expertly all modern
(1945-1948) record changers.
Includes every popular make.
dust follow simplitied factory
instructions to nake needed
adjustments and repairs. Hun-
dreds of photographs and ex-
ploded views. Large size:
814”x11 inches. 144 fact-filled
pages. Available at your
radio jobbher,
postpaid, only. ... ...

Here is your practical radio course of 22
easy-to-follow lessons. Review fundamentals,
learn new servieing tricks,
all about signal tracing,
oscilloseopes,  recording,
P.A., test equipment, and
T-V. Just like a $100.00
correspondence course.
Everything in radio serv-
icing. With self-testing
questions and index.
Large size: 814x11”. $450
Price postpaid, only 2—

New 1949 Edition

Supreme Publications

Sold by all Leading Radio Jobbers
1949

July,

1948 TELEVISION

In this mammoth volume you
have practical factory service
data on 1948 sets of Admiral,
Belmont., DuMont, Farnsworth,
G.E.,, Hallicrafters, Motorola,
Philco. R.C.A., Sonora, Strom-
berg-Carlson, and others. Prac-
tical information eliminates all
guesswork in T-V repairs. Tells
you how to make tests, what
adjustments to make, probable
trouble spots, location of all
trimmers and controls. All the
newest servicing and alignment
techniques are included. If yvou
are tired of pure theory and
want practical facts, this is the
manual that will guide you to
quick T-V success. Includes
hundreds of charts, waveforms,
photographs, and many large
11x17-inch blueprints.
Available at your radio 53
jobber, or send coupon,
special price of only.....

1947 F.M. & T-V

Use this manual of fac-
tory instructions for trou-
ble-shooting, repairing,
and alignment of all 1947
popular Television and
F.M. sets. Covers every
popular make, including
F.M. tuners, AM-FM com-
binations, and all types of
modern television receiv-
ers. Detail circuit dia-
grams, theoryv of opera-
tion, test hints. alignment
data. This is the material
yYou need to fix F.M. or
Television sets. Don’t turn
this profitable work away
for lack of knowledge and
information. Data on 192
large pages, 8§%.x11 inches.
Sturdy, manual-
style binding. Tre- s
mendous Subpreme Z
value at only

ed to SUPREME PUBLICATIONS

AMAZING BARGAIN IN SERVICE DATA

Here is your low-priced, money-saving source of radio dia-
grams and service data for all popular sets. Above is a photo-
graph of these giant-size manuals—available to radio service-
men at only $2 for most volumnes. Let these easy-to-use
manuals guide you to quick fault finding and simplified repair
of any radio. Eliminate guesswork, cut hour-wasting jobs to
pleasant moments. For 16 years, radio servicemen expected
and received remarkable values in Supreme Publicntions serv-
ice manuals, Yes, these manuals are still only $2 each, and
$2.50 for the new 1949 manual and the extra large 1926-38
volume. Biggest bargain in service manuals.

USE THESE MANUALS AND BE AN EXPERT

Service all radios faster, better, easier, save time and money,
use these maost-often-needed diagram manuals to get ahead,
earn more per hour. These manuals cover every popular radio
of all makes, from old timers to new 1949 sets. Clearly printed
circuits, parts lists, alignment data, and helpful service hints
are the facts vou need to be more expert in radio servicing.
Save hours each day, every day, begin to earn more by making
repairs in minutes instead of hours. Let these inexpensive
manuals give you needed diagrams for 80% of all sets. These
manuals pay for themselves with time saved on a couple of
jobs, after that you use themn FREE. There are nine volumnes
in all as illustrated above. Each manual is 8%x11 inches.
sturdy manual style binding, average manual has 194 pages of
diagrams and practical service data. Use coupon below to or-
der on 10-day no-risk trial or see these manuals at your jobber.

NO RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS, 3727 W. 13th St., Chicago 23, ILL.

Ship the following manuals on 10-day Most-Often-Needed
trial under your guarantee of satisfaction. Radio Diagram Manuals

[ New 1919 Television Manual. .. $3.00 ] New 1949 Manual, $2.50

sesseensaERAERANDEASEERERERE Y

O 1948 Television Manual. .. ... .. 3.00 1948 PRICED
O 1943 F.M. and Television. .. .. 2.00 B:g:zl AT ONLY
[J Post-War Record Changers..... 1.50 1942 \ s
O Radio Servicing Course-Book... 2.50| O] 1941 2
p—— 0 t940
O I am enclosing $ send postpaid. ] 1939 EACH

O Send C.O0.D. I am enclosing $. .. deposit.| [J 1926-1938 — $2.50

www americanradiohistorv com
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FORCEDI ITO HOLD OVER—BY
POPULAR DEMAND!

When we advertise 'em—we got 'em!

TRANSMITTERS—ARC-5 & ATA
Lenny is shedding bitter tears at the ridicu-
lously low price. But Buck says: “Let 'em have
it!" So here it is:

4-5.3 Mcs. $2.99 ea.

Complete with tubes and crystals in- good
condition. Get 'em while they last!

FAMOUS “ARB' RECEIVER
195 to 9,050 XKes. Controlled by a 4-band
selector switch. Features include 6 tubes, 3
micro-volt sensitivity MVC or AVC CW or
MCW-——sharp or broad tuning for extra
sensitivity. 28V dynamotor. Used 9
but in excellent condition. Special! $1 .95

“ARB” DUAL CONTROL BOX
T g $2.49
TBY VIBRATOR POWER SUPPLY

4 volt input. 156 volts for plate 3 volts, 1.5
volt, ~7b4 volts. With polarity switching relay.
Has adapter for charging from 6 V. supply. It's
terrific for portable battery sets, mobile units
and small transmitters. Excellent condition.
A $20.00 value for

only. ... e $8-95
2 V. WILLARD WET CELL BATTERIES

Excellent for use with TBY Vibrator Power
Eupply (above). Brand new, individually boxed.
2.

Ordei‘lz.;?ér only....c.o.oiiiiin $2 -75
BC-347 INTERPHONE AMPLIFIER

200 ohm to p.p. grids and p.p. plates to 200 ohm
line. Has 2 excel. ouncer trans. With 6F8 Tube

5.3-7 Mocs.

in alumi . Brand i
Tadividually boged., - -o-re-Ea. $1.49
TUBES!!! TUBES!!!

ALL BRAND NEW IN ORIGINAL BOXES!
RX21 MERCURY VAPOR, half-wave recti-
fier. 11,000 V. peak inverse at 3 amps. Constant
output at 1.5 amps. Mounts in standard 5ip§r51

1.50
10.95
29

PORTABLE BC-659 TRANSCEIVER

27 to 38.9 Mes. Crystal controlled, battery
operated, power supply 6, 12, or 24 V. Complete
(less power supply) with all tubes, 2 crystals,

hand sets and sntopes.  $17.50
SUPER SPECIAL ! 11111}
NEVER BEFORE SO MUCH FOR SO LITTLE!

Approx. 16 (sixteent) Ibs. of radio parts. EACH
PACKAGE CONTAINS: transmitter, pots,
condenser, crystal, knobs, switches, transform-
er, choke, insulators, PLUS brand new 10-ft.
3-cond. rubber covered cord. Absolutely no
junk, no hardware. All good, useful parts. A
214.50 value. All of them—yes,

ALLforonly................... $3-50

Send for our NEW FREE Catalogue
These prices are good for month of July
only! AH prices F.0.B. Los Angeles. 25%
deposit with order. Balance C.0.D. Min-
imum order $2.00.

Come in and see the LARGEST supply of
surplus in the BIGGEST electronics ware-
house on the West Coast!

COLUMBIA ELECTRONICS

522.524 South San Pedro Street
L0$ ANGELES 13, CALIFORNIA

86

SAVE TESTING TIME
With an “Outlet Box™ Unit

Eliminate makeshift hook-ups — ordinary outlet
boxes can be used to make a convenient test unit.

By
HARRY LEEPER

HE radio service technician

I often finds it desirable to insert

a fuse, lamp, resistor, or other
device in series with the supply line
to a radio or appliance for test
purposes.

To eliminate make-shift hook-ups
for such tests the “outlet box” unit il-
lustrated here was assembled. It has
been found convenient for many tests
and may easily be carried in the serv-
ice kit or used on the test bench.

Two 3% inch octagon metal outlet
boxes were bolted together after the
center back knockouts were removed.
A cover for one box carries a standard
duplex receptacle, while the other
cover has a single standard socket.
(See Photo 1.)

The receptacle and socket are wired
in series, and a line cord is attached
through a knockout. The unit is shown
plugged into a wall outlet in Photo
2.

It may be used as ordinary exten-
sion outfit by inserting a plug fuse in
the socket (Photo 3) and attaching the

www americanradiohistorv com
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SELENIUM
RECTIFIERS

— and —
ELECTRONIC COMPONENTS

THREE PHASE BRIDGE
RECTIFIERS

Output
0- 130* vDC

Price

input
0- 126 VAC

Current

Output
0- 250*VDC

RECTIFIERS

Output
0-8+VDC

CENTER

Input
12-0-12VAC
Type#
C1-10
C1-20

TAPPED

Current
10 AMP.

1120 120 AMP.

M
CUSTO  pPLIES

r spect
For:

tions.
pullt to yov ifieg

INDUSTR
. LAaoumOR"’

umvms\““
: GOVERN MEN
be pleased t°
ents.

AGENCIES
quote on

we will
your requirem

FULL WAVE BRIDGE RECTIFIERS
Input Output
0-18VAC 0-13*VDC
Current
250 MA.

500 MA.

1 AMP.
1.5 AMP.

44.95

Output
0-26*VDC
Price

44.95
Output
0-40*VDC
Current Price
150 MA. $1.25
250 MA. 1.95
600 MA. 3.25

5 AMP, 13.95
10 AMP, 24.95
QOutput

0-54*VDC
Price
$3.95
14.95
17.95
32.95

Output

0- llO*VDC

Price

$1.95

2.95

7.95

18.95

24.95

36.95
Output

0-180*VDC

Price

40 AMP.

Current
600 MA.

Current
600 MA

1 AMP.
3 AMP,
5 AMP,
10 AMP,

* Select Proper Capacitor to Obtain Higher DCV Than Indicated.

VACUUM CAPACITORS
Standard Brands
12 Mmid. 20 Kv $4.95
50 Mmfd. 20 Kv 4.95
50 Mmfd. 32 Kv 5.95

SILVER CERAMIC TRIMMERS
Type
820-Z 5-20 Mmfd Zero Temp.. . .
822-N  5-20 Mmfd Neg. 300.. ..
822-AZ 4.5-25 Mmfd Zero Temp...
823-AN  20-125 Mimid Neg. 650. .

VARIABLE AIR TRIMMERS

Standard Brands—Screw Driver Adj.
Lots Lots
of 100
7.5 MMF
25 MMF
50 MMF
100 MMF
140 MMF

ATTENTION 11!

INDUSTRIALS, EXPORTERS, SCHOOLS, GOV'T.
AGENCIES, LABORATORIES

Our engineering staff is at your service to facili-
jate the applicalion of rectifiers to your specific
requirements.

Write for quantity discounts on company letterhead.

1949

OIL CONDENSERS
2 Mfd. 200VDC Bathtub
5 Mfd 4100VDC

6 Mfd. 600VDC w/mtg. clamp
10 Mf{d 440VAC/1500VDC
8 Mfd 660VAC/2000VDC

.15-.15 Mfd 8000VDC Voltage Doubler
T 3.95

ELECTROLYTIC

Cap. WV DC Iach
100 Mfd 50 $0.27 $2.20
40 Mfd 150 .23 1.80
8-8-20 Mfd 350/150 -40 3.50
20-20 Mfd 400/250 .35 3.00
10 Mfd 450 .30 2.50
15 Mfd 450 .30 2.50
40 Mfd 450 .50  4.20

CONDENSERS
Lots of Lots of
10 100
$19.00
17.50
30.00
25.00
20.00
20.00
36.00

Minimum order $3.00. No €.0.D.'s
under $25.00. 25% deposit on C.0.D.
Add 10% for Prepaid Parcel Post and
Handling. Terms: Net 10 days in the
presence of approved credit.

All prices subject to change without notice.

Orders Promptly Filled from Our Stocks
All Prices F,0.B. our NYC Warehouse

www americanradiohistorv com

RECTIFIER CAPACITORS

6000 MFD
3000 MFD
6000 MFD
1000 MFD
2000 MFD
2500 MFD
1000 MFD
2X3500 MFD
1500 MFD

D
200 MFD
500 MFD
100 MFD
125 MFD 350VDC

RECTIFIER TRANSFORMERS
All Primaries 115VAC 50/60 Cycles
Type # Volts Amps. Price
XF15-12 15 $3.95
TXF36-2 36 3.95
TXF36-5 36 4.95
TXF36-10 36 7.95
TXF36-15 36 11.95
TXF36-20 36 17.95
XFC17-10 17VCT 4.95

All TXF Types are Tapped to Deliver 32,
34, 36 Volts, XFC Type is Tapped to Deliver
15, 16, 17 Volts Center Tapped.

RECTIFIER CHOKES
Type # Amps. Price
HYS 02 Hy 5 $3.25

Dimensions: 334" Hx3" Dx314° W. Wt. 5 lbs.
Hermetically Sealed.
Type # Price
HY8XS5
HY10
HY12
HY15

Amps.

02 Hy 8.5
02 Hy 10
02 Hy 12
015 Hy 15

RECTIFIER MOUNTING
BRACKETS
For Types Bl through B6, and
Type C1...... ..
For Types B13. .
For Types 3B

RECTIFIER KIT

6 and 12 VDC at 10 Amps.

This unit will deliver unfiltered direct current
for operation of motors, dynamotors, sole-
noids, electroplating, detery charging and
similar ecquipment.

The following components are supplied:
lea. Full Wave Bridge Rectifier
1 pr. Rectifier Mounting Brackets
lea. Transformer 115 VAC 50/60 CPS.
3 ea. Silver-Plated Binding Posts
1lea. 4-Position Tap-Switch
1l ea. Fuse and Fuse Holder
lea. Line Cord and Plug

The primary of the transformer is multi-
tapped permitting adjustment of the DC
output vaoltages.

Complete with schematic dia-

$0.35 per set
.70 per set
1.05 per set

Filter Kit
for above

SYNCHRO MOTORS

Type 1F Special—KS-5949, L1 Westein
Electric.

115/90 VAC—400 Cycles.
Price Each

OPAD - CREEN
= COMPANY —+

71 Warren St.
New York 7, N. Y.

Phone: BEeckman 3-7385-6
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receive modified MS$-53 Mast Section
listed below. Mast Base only.$2.95
MAST SECTIONS: For above M1>-22,
tubular steel, copper coated, painted—
in 3 foot sections. Bottom section

tormer, and wiring instructions.
Price NEW .......... 5

PL-118 PLUG i/1-§2, § TA

or for position indicator systems.

i

EL

————————— SPECIALS —M8Mm— COMMAND RECEIVER AND TRANSMITTER

FT-237 MOUNTING Base for BC-604 and Be-54 3 tOSE}}T;ICA‘\N{?gﬁl‘!«ffCESSORIES $5.95

()27, P - < L USKRD. L .

603's and for BC-684 and $ 5 BC-455 6 to 9.1 MC. USED........i i il 6.95

B83%S. .. L DYN-6V. (an be used for Comm. Rec #0515. 2.95

RC-298 INTERPHONE $49 0 TRAé\I‘ISIFQO‘Ir{{lCERO NH]—IOQ for tCorslme géeoc.vglé
,,,,,,,,,,, | pu AC 60 cxele; output 250-0-

EXTENSION KIT .. at 60 MA. 24 VAC at .6 ambDs; 6.3 VAC at
BLOWER—110 Volt 60 cycle, 4” intake 2.” outlet. Ap- Bamps., NEW..........ociiiiieiiiieeies ?.00
prox. 100 cu. ft. dis. Motor size 3”7 x 3"—1750 RPM. | TRIPLE REC. RACK—black .50
NEW ...$6.95 | TUNING CRANK or Knob... 65
Motor ONLY ... 3.95 | CONTROL BOX BC-450. 1.95

= CONTROL BOX BC-451. . [.50

MP-22 MAST BASE i .| 1BC-458 5.3 to 7 MC. NEW, $8.95; USED.. 5.95

R ) . K M:% T/20 4 to 5.3 MC. NEW, $9,95; USED.... 6.95
Mounting  with spring action and B(-456 MODULATOR—Like New........ 2.50
mounting brzx‘cket insulated at top to 4} DUAL TRANSMITTER RACK—New. .. 1.50

MS-53 can be used to make any % AC POWER SUPPLY AND SPEAKER
-52.51-50-49 9

L?é‘r':"\i_‘_'m )tl\ieaz ?Almfo 4.)t_0for taper. Completely wired Dower supply and speaker with vol-

LG ¥pe. Any section. i ume control C,W. and on-and-off switch, housed in

Price ........ooi .. $0.50 ea. i metal cabinet. For Command receivers with connec-

SELSYN TRANSMITTER & INDICATOR SYSTEM— tions to plug into receiver and 110 Volt 60 cycle line.

Ideal as radio beam bosition indicator for Ham, Tele- Yoltage output: 250 V. 60 MA., 6.3 V. .6

vision, or Commercial use. Complete with 5 inch 1-82 | V. .6 amD. Price:
Indicator, Autosyn Trans., 12 Volt 60 cycle Trang. | ISt of Tarts............

SELSYN No. C.-78248—115 Yolt AC 60 cyele.
V 33" x 5%"”, Can he used to turn small antennas

Price per Pair........... ... ... ... 0. .... $5.95
SELSYN 2JIGI—WITH CAPS—Can be used as Dosi-
tion indicator for antennas; 110 Volt 60 cycle, with
instructions. Norma®y operates from 57.5 Volts 400 Co.

cyrcle. Price per Paiv........................ 3.00 C&ti)leﬁ4 conductor. Rubber covered, shielded— 20T
e 50 Fhe wevernrmenesrninreertsnnensannnraaes R
'\I'RANASFYORMER‘S—I 0 Voit 60 Cycle Primaries: Wire—Heavy duty 2 cond. Rubber covered
SECTg 2V Tamp. ..o $1.50 #14 stranded. 20 Ft. ..oooieernnenn.innns 1.00
e Zi % 15 glxlxlxg oG B :gg Wi}se—2 Cond. Rubber covered Tirex #16. -
7 7 v - I3 050 00 BaRGnE0aRE066BEAEE0600GbE08 DS
36 VAC 25 amp, ... . 295 iy i :
. 14-14 or 28 Volt—7% or 15 amp........ 4.95 Eg_g%g@? f;gnégﬁ‘%b Oyele 97, L] 'ggg
DYNAMOTORS and INVERTERS 1.75
Qutput Stock No.  Price | Plugs for BC- 5 .55
220 V 100 MA D 402 $3.95 Cable for BC-375 w/PL-61 each end 1.75
DC 440 V 200 MA and Cable for TCS EQ/65F7, 65810, or 65F13 2.95
220 V 100 MA D 104 9.95 Autosyn RPM Indicator 3500's.......... 4.95
400 Cycle Inverter MG-149F [14.95 Autosyn Fuel Pressure Indicator......... 4.95
F/BC-645 PE 101 2.95 Plugs for LI’-21 Loob, PL-112 or PL-108 .00
500 V 50 MA D 0515 2.95 FL-8 Filter 1200 CPS................... 1.75
F/Comm. Receivers DM 32 1.95 BC(C-1023 Marker Beacon Rec. with tubes. ?.79
230 V 100 MA DM 20 3.95 BC-301 Marker Beacon Rec. less tube.... .95
450 V 60 MA with BB-34 2 Volt Dry Cell Battery....... .. 1.50
Blower D 9450 3.95 BC-778 Gibson Girl Receiver—Only. .. 4.95
Available: MARK II #19 Sets and Accessories! CD-365 Cord for LP-21 Loop..... . 1.50
Address DEPT. RN e  Minimum Order $2.00 e Prices F.0.B., Lima e 259 Deposit on €.0.D. Orders

ECTRIC POWER

For A.M., F.M., and Television Stations

S TRANSFORMER NH-108 for Comm. S.
-% Input 115 VAC 60 cycle; output 600-0-600
i VAC at 250 MA. 12 VAC at 3 amps; 12
2 VAC at 3 amps and 5 VAC at 3 amps. NEW 6.90
] BC-442 Antenna Relay Box w/cond. New.... 2.95

Completely wired

GN-45 GENERATOR—ONLY, USED..$5.00
.95 LEG & SEAT Assy. For Hand
.95 GENETALOTS .. v v v een e 2.75
Size CRANKS for Hand Generators........ .75 Ea.

MISCELLANEQUS
’EU-H or 25 for BC-223—Price: NEW.

T voeersssnennnininns N
1 Cable—72 OHM Rubber covered—8 Tt .50

132 SOUTH MAIN ST.
LIMA, OHIO

Mode!l 10 EL
10,000 watts

RSOOSR

PORTABLE A.C. ELECTRIC PLANTS
FOR FIELD AND MOBILE RADIO

Supply power for transmission at scene
of events. Can be carried by hand or in
trunk of car. Take up only a few square
inches of space in mobile unit. Weigh as
little as 80 pounds. Lightweight models:
350 to 3.000 watts. Other models to

E 35,000 watts.
s D
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Sty on the air during power failures. When storms,
floods, or breakdowns interrupt electric service to
your station and force you off the air, you lose listeners,
you lose income. Protect yourself against loss . . .
make sure of your ability to give vital service to your
community during disaster periods by installing a
dependable Onan Emergency Electric Plant.

An Onan plant will take over the job of supplying
electricity for studios and transmission automatically
when power is interrupted. Plant stops itself when
power is restored. Upkeep costs are negligible.

Y 2 . -
or Euglneening Service “Snan

FRODUCTS

D. W. ONA & SONS INC.

4801 Royalston Avenue, Minneapolis 5, Minnesola

www americanradiohistorvy com

radio to either section of the duplex
receptacle, as the fuse closes the series
circuit.

If the radio is thought to be defec-
tive, a fuse of 3 or 6 ampere rating
may be used, which should open with-
out disturbing the house or shop fuses.
Small glass fuses may be used in like
manner by attaching a fuse holder to
a cap and wiring to the cap prongs.
A plug is first screwed into the socket
in this case (Photo 4).

By connecting test leads to a cap
and plugging same into the receptacle,
a continuity tester is available with
a lamp in the socket (Photo 5). The
current drawn through the circuit un-
der test will depend mainly on the
lamp used. A neon lamp may be sub-
stituted for the ordinary lamp (Photo
6). This will limit the flow of current.

On other tests, such as the filament
winding of a transformer, it might be
desirable to draw considerable current
for a short time. In such case a screw-
in type of heating element might be
used instead of the lamp (Photo 7).

This same heating element may be
used in series with a radio (Photo 8)
to give an indication of the volt-am-
peres taken by the radio by reading
the voltage drop across the heater unit
and applying Ohm’s law, since the re-
sistance of the heater unit would be
measured and known.

A 25- or 40-watt lamp is easily used
in series with a radio transformer and
wiring (tubes removed) to check for
a shorted or grounded transformer
(Photo 9). The lamp should be very
dim if the transformer is in good con-

dition.
—30-

CLEAN THOSE KEY
CONTACTS
BY HARRY C. AICHNER. JR.

SEVERAL picces of heavy paper. such
as wrapping paper, cut to 3 by 34
inches in size, will permit cleaning of
your code key contacts without taking
the unit apart.

Apply a very thin coating of silver
polish to the middle of both sides of
the paper, and then draw one sheet at
a time back and forth between the key
contacts, as you apply light pressure
to the key knob. When the paper ap-
pears soiled, use the second piece, and
so forth. This will insure removing all
of the grime on the contacts.

A word of caution: don’t overdo the
job—you might wear off the pure metal
contact points, especially if it is a com-
paratively inexpensive key you’re usine.

—30-
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Sectional TV Tower
(Continued from page 355)

filled in and inspected for cracks be-
fore the tower is put up. A couple of
coats of aluminum paint will protect
the metal from the weather and add to
the appearance of the finished product.

Forty feet of half-inch thin-wall
tubing will he required for each sec-
tion. Three ten-foot lengths form the
sides, and the other ten-foot piece
should be cut up into fifteen pieces
eight inches long to form the triangu-
lar braces. A piece of sheet metal
should be cut to form a base for the
bottom section, and two triangular
pieces must be made with a center
hole for mounting the antenna mast
to the top section of the tower. This
detail is shown in Fig. 1. The center
hole can be cut with a cold chisel or
a torch, and should be just the right
size to pass the pipe or tubing used
for a mast. Usually one-inch or one-
and-a-quarter-inch thin-wall conduit
will be satisfactory as a mast to
mount the antenna array if no such
piece of tubing is furnished with the
antenna. If a motor is not being used,
some simple lock must be made to
keep the antenna from turning with
the wind after it has been rotated to
the correct position. Drill a couple of
holes for large cotter pins or stove
bolts in the upper mast., and these can
rest against the triangular plates if
no thrust bearing is planned.

To assemble the ten-foot sections,
either use short pieces of solid rod
inserted inside the two sections of tub-
ing where they join together, or use
standard slip joint fittings designed
for the thin-wall conduit. Either
method will make a rigid assembly
when brazed together.

Round the ends of the eight-inch
lengths of tubing to fit the one-half-
inch conduit, using a grinding wheel
or a large rat tail file. This is not
absolutely necessary, but it will make
a better job, and the joints will be
easier to braze. The one-half-inch
tubing can be conveniently cut with
either a hacksaw or a regular tubing
cutter. The tubing cutter is to be pre-
ferred, as sawing the thin tubing is a
little hard on hacksaw blades.

For heights up to thirty feet, a sin-
gle set of guy wires will be enough,
but for greater heights, a double sys-

Fig. 2. A temporary brace and rope
should be used to raise the tower.

L— iy AT LEAS T g l
HALF TOWER HEIGHT

A ready-to-use TV set—NOT A KIT!
PLUG IT IN... AND IT WORKS!

COMPLETELY WIRED DIRECT VIEW

29 TUBE CHASSIS ror 12'2" TV TUB

affording big 90 sq. in. picture television
FACTORY ENGINEERED, ALIGNED AND TESTED

STANDARD $
RMA LESS CRY
1/

GUARANTEE
plus $2.25 Fed. Tox

PERFECT FOR
CUSTOM-BUILT INSTALLATIONS

CHASSIS WIRED FOR 15" or 16” OPERATION — (30 TUBES — 13000 VOLTS)
$179.50 ( LESS CRT ) plus $2.25 Fed. Tax

This compoct TV chossis, with licensed
RCA circuits, incorporales new improve- TV TUBES AT

ments thot provide excellent reception

even in fringe areos . . . the some receiver LOWEST PRICES:

is used in combination setls thot sell os "

high as $900 ot retaill It represents unex- 12°CRT. . . . $39.95
celled voluel 15“CRT. ... 61.95
13 channel tuning, long ronge reception, 1" CRT. ... 6395

29 tubes (3 rectifiers), front focus control,
high goin oudio omplifier, ovtomatic fre-

q‘uen.cy control, new improvec.i dayl.ight Also at low foctory prices: high
viewing, ond many other high-colibre fidelity A

features found only in highest-priced sets. 1de "Y' M and FM tuners and
No technical knowledge required to oper- umpllf«ers, SPeOkers' rec‘o'rd
ote . . . just plug it in to get those sharp, changers and decorator-finish
clear images you've olwoys wonted. TV or combination cabinets.

WHY PAY MORE?

BUY DIRECT FROM THE FACTORY AND SAVE!
Send for our literature and prices — and COMPARE!

Phone and mail orders filled on receipt of certified check or
money order for $25 as deposit...balance C.0.D., F.O.B.,, N. Y.

For free demonstrations, visit our factory showroom

LEHIGH TELEVISION COMPANY

601 West 26th Street, New York 1, N. Y., Dept. H
Telephone: ALgonquin 5-2046

Prices subject 1o chonge without notice.

July. 19149
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BUILD AND SAVE ITH

RADIO KITS

Complete Kits Plus Detailed Instructions
Give You Top Value and Quality!

N _Sensationally New!
Band-Pass
TRF TUNER

With Germanium
Diode Detector

No tubes, no power

supply, no hum! Use

11. with zmiy(/ amplifier
e

cuit. Audio output
05V to .5V. Band
width 25 Ke. Alt
parts mc]uded, noth-
mg else to buy

o
< b 50,15

SWEEP GENERATOR

Assemble this
kit now and be
ready for FM
and TV servi(‘-
ing! 5 tube
circuit, S
2 Mc. to 226
Mc. 110V AC.
9 u p p i e‘s RF

nhle swe
width 0O to 10
Mec. large dial.
Variable phas-
mf' cont r o l

s “ = __-'
e A8 RA,

Attention Importers, Exporfers,
Foreign Users!

Battery
Operated
3-Band
Receiver Kit

Enjoy both stand-
ard and high fre-
quency broadcasts
with this superb
receiver. Pow:
ful hattcry power
pa uning
xange 540 to 720
Ke., 2.3 to 7.1
Mce., 7.1 to 22
Ae. 4 tube circuit, 1A7, 1H5, IN5, 3Q5 57
Alnico V. PM speaker. C()mplete “lth hand-
some cabinet. Easy to assemble! Ask for
KIT MODEL 4T-3X.

PRICES QUOTED ON QUANTITY
ORDERS!

SIGNAL GENERATOR

150 Ke. to 34 meg-
acycles on_ funda
mentals. Can be
extended to cover
over a 100 mega-
cycle range on
harmonics.
110V AC power

used internally for
modulating the sig-
nal or_ externally
for audio testing
purposes.

$18.95

VAGUUM TUBE
VOLTMETER
@ 65N7 bridge

ty pe voltmeter
circui

olts. scal
GHE6 balanced linear
diode AC rectifier.
1074 Drems:on re-
sistor. The perfect
instrument for <|£’.‘-
nal tracing and
namic t,estmg.K

MODEL G A U

M

o2 $23.95
R H H for High Voltage and

Combination Kit High Frequency Testing

Complete outﬁt includes th Model 017 plu§ two
D t_Frequency 10 KV and

Hig]
ghdh Voltage Probe up to 100 Mc and $29 95

Ask “for KIT MODEL 012-X, only
ALL KITS SOLD LESS SOLDER AND WIRE
FREE-—Send for Catalog P of All Radio Kits

RADIO KITS GOMPANY

120 Gedar Street New York 6, N. Y.

1f Kits Are Not Avallable at Your Local Suppller Write to
s Giving Supplier’s Na

Jobber and Export lnqumes Invited!
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tem of guys should be used. In any
case, use enough guys to support the
mast and allow for breakage of one
or two of them in an emergency. It
is better to have too many guy wires
than to have a broken mast over in
your neighbor’s yard. Drive a ground
stake and connect it to the base of
the tower with heavy copper wire for
lightning protection. Since the an-
tenna array will normally be about
ten feet above the top of the tower,
it is usually unnecessary to break up
the guy wires with insulators. To bring
the transmission line down the tower,
weld regular stand-off insulators along
one side. Do not tape the line directly
to the metal.

A stub pole, which may be a 2x4
or 2x6 about twenty feet long, will
be necessary to raise the tower with-
out breaking it in the middle. Three
persons can do the job easily. Use
enough rope so that the vertical tow-
er can be tied temporarily until the
guy wires are fastened in place, and
have two helpers hold ropes while the
third person pulls the tower up with
the aid of a rope and the stub. (See
Fig 2.) ~

Drive a stake at the base of the
tower to keep it from sliding back.
Tie the tower to this stake with a rope

‘or piece of wire.

Support the upper
end of the tower on a step-ladder. Ar-
range a rope and pole as shown in the
sketch, using additional ropes or wood
braces to keep the pole upright so it
will not swing over to one side. Have
one helper walk up the ladder while
the other two pull on the rope to get
the tower started up. After it is up
to about a 45 degree angle, one helper
can finish pulling it up to a vertical
position while the other two hold ropes
to anchor the tower in place and keep
it from going on over too far. It is
a good plan to attach at least part of
the guy wires while the tower is on
the ground, but if all of them are at-
tached they will not only be in the
way but will probably get all tangled
up. Some may prefer to use the guy
wires in place of rope to raise the
tower; however, the usual stranded
guy wire gives so much trouble by
kinking and getting tangled up that
we prefer to use rope. Climbing the
tower to remove the rope is not dif-
ficult, but some constructors may not
like to climb, and in that case, the
guy wires should be used to raise the
tower, and all work must be done on
the antenna array while the assem-
bly is still on the ground.

C.G.A. BACK ON THE AIR

HEADED by B. W. Kniseley, ’51, and

advised by Commander P. V.
Colmar, ’29, the United States Coast
Guard Academy’s amateur radio sta-
tion, WICGA, is back on the air after
having been idle since early in 1941.

At the present time, the station is
using the 20-, 40-, and 80-meter c.w.
bands with proposed phone operation
on the 20- and 75-meter phone bands.

Cadets are afforded the finest equip-
ment with facilities for experimenta-
tion, construction, design, and other
phases of radio at their disposal. The
station provides a foundation for inter-

ests beyond the scope of academy
routine.

From a technical, practical point of
view, the organization is of unlimited
value to the future Coast Guard
officer. An ever-increasing proportion
of the equipment he must be prepared
to use and repair is electronic in nature,
and the station affords an introduction
and thorough understanding of the
principles underlylng much ofthls gear.

With these objectives in mind, it is
hoped that W1CGA can rve-establish
the cadets in the network of amateur

radio. —o—

Station WICGA (before the war, WISET). On phone is Cadet Dave Howard, ‘51,
formerly a merchant marine operator. while Cadet R. Brooks, ‘52, member of the
Northeastern University Radio Club, in Boston, before becoming a cadet, stands by.

www americanradiohistorv com
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JULY SPEC'ALS LF. Transformer—1st, 2nd, or 3rd from CAPACITORS
SCR-522, 12,000 K.C. Iron core tuning, .C. Oil—Aerovox PO5..%$1.49
can be cuned to television I.F. frequency . D.C. Qil—G.E. T4F64. 9.95
SCR-522 EQUIPMENT by removing padder cond. 35c each 3 for $ 1.00 . D.C. Oil—Aerovox RO4 2.95
SCR-522 Transmitter-Receiver—Good used APN-1 Altimeter—New Complete. .. ... .. 34.50 . D.C. Oil—Aerovox M12. 1.39
with tubes . ... ... ... L, 7.50  APN-1 Altimeter indicator—Basic movement . D.C. Oil—Aerovox M12. .69
SCR 522 Transmitter-Receiver—NEW thh 0-1 ma.—5 ma. shunt, 270° dial. An ex- .C. Oil—Aerovox M12. 79
b ______________________ 49, cellent basic movement for selecting your .C. Oil—Aerovox M12. .95
PLUG‘S——SET FOR SCR-522—NEW. s . own meters—New. ... .. Sa . R 1.95 .C. Oil—Aerovox 2009 .49
PE- 940—24 Volt Dynamotor—NEW 5 Meter Rectifier, full wave midget Selenium, .C. Oil—Sprague. .. .. 2.45
P USED .......... 10 volts, 30 ma.—NEW............. .29 00 V. Sangamo Type G1  1.9§5
E- 98-—— 2 =
BC- GOE—ICorYLL:(I)tl o BC-348 Mounting Base. Postpaid. ... .. $2.50 WG (etorizny sy 2.95
BC-63 l—Jack Box—NEW X BC-348 Outlet plug. Postpaid. ........ .80 000 V. CD-Type 284A-6 .95
AN-104A—Antenna—NEW—Steel BC-348 Mounting Base and OQutlet plug. . 3.00 5,000 V. CD-Type 364-6 .69
Copper ... - Mlca 0001 id. ,000 V. CD-Type 321-6 .69
% 133A—Th2¥ Set for SCR 93! BCV'L{R. J—Beacon Receiver, 75 mc. tubes—-—s e Mica 005 m’;‘d. @@ 3,000 V., CD-Type 474-6 .69
E-19A— TEST Set for SOR.522 NEW H ¥t 00055 @ 2.500 V. CD-Type
Radio SET SCR-624C (SCR-522 Con;)plete ARG topas - RedioiCompassib0-1,500° L1 Mith 00038 mfd, | @ 125007, CD-Type 50
new ground statlon—packed in six boxes A Tarmer  Bameivon g Tt . Mi 015 mfd. @ 2.500 V. WE-D96952... .50
BC-464.—Target Receiver—b5 channel re- HI3 G eblen o L g
perates from 110 V. AC.) . 8500 mote, battery case, antenna, 68-73 MC— M“ia HOOOB mfd. @ 3,000 V. CD-Type 727- 50
I-82 Selsyn compass indicator 5”7 360 NEW . ......... L 14.95 "
degree dial . .................... $2.45 Interphone Amplifier—BC-709 Ideal for air- s0
Plug to fit either 1-82 or I-81...... . .65 craf§5 booster for telephone system, ete.
I-81 Selsyn compass indicator—NEW... 3.25 —NEW L 4.50 — ——5D 3A
Interphone Amplifier—CMX501284, 12V, 4°?n%zile;§V‘,ERngf;mpS EOMDDMZH?V
HS-23 HEADSET—BRAND NEW 8,000 ohm 6 watts P.0.T.C.S. equipment—tubes and t. Si —
—485 V.A. single phase—NEW....$12.50
with ear pads. ... ............... .$2.45 dynamotor—NEW ................. 8.50 400 Cycle inverter—G.E.——PE-218 In-
HS-33 HEADSET—With ear pads. .. 1.29 FL-8 Range Filter—NEW.............. 1.50 ut 32’7 V., 100 amps. Output 115 V
HS-30 HEADSET—Complete with matching Antenna Relay Unit—RE-2/ARC-5 Weston 1;500 V.A single phase—NEW ' 29.50
ltq};t{rxvsf(:x‘nler ft. cord and PL-55 plug— Ant, (éurrent Inclx('ator1 Meter, Relay, Vac- U’SED o T 17780
3 5 1.95 uum Condenser, Excellent Condition. . . 2985 | a0 0 mle Tttt s 906 —NEW X
HS-30 HEA .95 Handy—Talkie Crystal and Coil sets—3885 oo %i%‘li I;;l‘:f‘:feerr;gEné‘zgr_l"“‘r}h:; s.95
K.C. to 5.500 K.C. Specity IR ECEES 6,700 R.P.M.—120 V. CAY-21773A, 1.50
II—N EW ....... . .. i, 1.95 2 crystals and 2 coils per set—NEW . 2.28 24 V.D.C. Blower and Motor—d4700
EEIA%QLE’I@DSET—NLVV ................. 1.50 R.P.M.——1.35 amps—A.G. REDMOND
EXTENSION CORD—CD-307A— Transformer—6200 V. @ 325 ma. sec- co. 1.95
With PL-55 and JK-26. .. ............ .49 (éldaryo—Easgy C.T. fOB 3/10%/0113510"0 """""""""""""" =
Headset adapter MC-385D—High to low im- 650 ma. Primary 105/11
pedance—NEW A.C. American Transformer Company TUBE SPECIALS
T-17 Hand mike—NEW. ... —Instructions . .. .$49.50 $ 0.90 0.8
T-32 Desk mike—NEW $3.50—USED. . Transformer—2.5 V. @ 10 amps- ‘¢ . 90 72 2.0
A—Cls ,000 voltK insulation—115 V. = g.g 8 3-3
IDEAL MOBILE POWER SUPPLY primary—~Kenyon S-9883..... 5.9 9.50 807 . 1.2
PE-237—Heavy duty vibrator power supply, 8, Tra{nsformer—s V. @ 190 amperes— 950 8 : 2.2
12, or 24 V. input. 525 V., 95 ma.: 105 V.. oy 1;5 V. 60 cycle input. <. 12,95 9.5 58;3;7) . 3;-2
42 ma.; 6.5 V., 2 amp; 6 V., 500 ma.; 1.8 rans °‘§mer—200 -0-200 @ 50 i ot Ak paoo EXS
V., 450 ma.; small supply 160 V., 17 ma.; 6.3 ile'S amps. output 115 V, A 2.5 NEW. . .100.00
1.35-450 ma. with tubes, shock mounted. T Input—NEW ....... ... ... .., 1.95 2.5 954 . .35
BRAND NEW . ... .............. $27.50 ransformer—100 watt Class B modula- 1.0s 957 . A
tion P.O. BC3T6—NEW.......... 2.95 e e o
CD-501 Cable for PE-103—BC654—NEW.$ 1.95 Transformer—Peerless HQ-20 line match- 75 1828 2
RM-29 Remote control unit, ringer—NEW . 7.95 ing 50/125/200/500 ohms—NEW. 1.50 2.50 1626 .35
SPEAKER—6"" P.M. Compartmeut, 25 Choke—Smoothing 20 henries @ 300 .40 16%9 2'8!
watts, 50-6,000 ohms. Waterproof—aEx- mils—15,000 V. insul. 115 V. A.C: 8';, égog pt:
cellent used . ... 8.95 primary—Kenyon S-9881 ........ 12.95 7.50 6 Amp.
EE-8 Telephone Fie i Sets wit! l(')tohand set and A L530 19 50 1078 ... 3.5 Tungar.. 2.95
ringer—~Good used ea. $9.00....... pr. 16.00 - 9 0 g
Weston  Electrioal Tachometer —meter PHOTOCON SALES Sound Powered Head and Chest Set—Made
& 5 —NE h .,
Model 545 for use with MODEL 724 1060-2 North Allen Avenue Pasadena 7, Callf. by AutomatlcElectrw Com - \W gl $1§ gg
magneto. Speed 0-2,000 R.P.M. Ratio . - S re— "
2:1—Brand new. .. ..... . .00 $17.50 TERMS: f.0.b. Pasadena, unless postpaid. Re%\?etgtrmg;ou}ggn?;il:‘,284 ohms 05 amp 1SS
Weston Tachometer Generator—Model 25% on all C.0.D. orders. Selenium Rectlﬁer__24 V @ 350 ma. LT,
724, Type C—=Good used......... 16775 Californians add 2V, % sales tax. & T. 4B3CM1 . 1.5

for Exacting r4udio Specifications

@ QUALITY PLUS SERIES Tolerances of + Y5 db in transformer re-

. A 5 sponse from 30 to 15,000 CPS with low
For AM & FM B,;:::‘::":: d::;:ol-::ghest Quality transmission loss and low harmonic distor-
P tion are guaranteed in the ADC *Quality

1. &% db 30-15,000 CPS, all types. Plus” series of transformers.

2. Low transmission loss.

3. Excellent longitudinal balance. Over the range.50-10,000 CPS the Indus-

4. Powerratings at 30 cycles. trial series guarantees tolerances within 4+

5. Either top or bottom mounting. 1% db. Thus a record of dependability

6. Silver plated terminals. uncommon in production transformers is

7. High permeability mu metal shielding. . . ex- provided for electronics engineers to serve
tremely low hum pick-up. for FM~AM Broadcasting, for high fidelity

8. Complete impregnation . . .to eliminate corro- music reproduction, for video work and
sion and leakage. other electronics requirements.

9. Highest grade insulation materials . . . withstand TRANSFORMERS: Impedance Matching—Bridg-

voltages far in excess of normal requirements. ing—Filamenr—lnpuf—Oufpuf—FiIfers—PlafeSupply

@ lN DUSTR lAl. SER'ES ~=Smoothing Chokes—Swinging Chokes.

For High Fidelity Music Reproduction COMPONENTS:  Jacks—Jack Panels—Plugs—
Patch Cords——Sound Effect Filters (Frequency cut-off

1. Dependable at lawer cost. adjustable from either end).

2. Response guaranteed + 1% db from 50 te

10,000 CPS. Write For Catalog today—complete de-

3. Minimum insertion loss. tails on available products. For Research

4. Power ratings at 50 cycles. laboratory, and product design, special

‘ 5. Same construction, insulation and impregnation specifications engineered and quoted. We
as Quality Plus series. invite your inquiry.

Audie Develogs gy, '}Ta;ma

_ e oy
ADC wdia DEVELOPMENT CO

|2845 13th Avenve South - Minneapolis 7, Minnesola
Cable Address: AUDEVEQ

July, 1949 21
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INCLUDED AT NO
INCREASE IN PRICE

The Jerrold TV-FM Booster, and
only the Jerrold Booster—is now
equipped with the amazing new
built-in Match-A-Tran. A
new, variable step-impedance
transformer that helps provide a
perfect match between Booster
output and any television re-
ceiver for all channels. It is ex-
ceptionally efficient on the high

channels.

IMPROVES
DISTANCE RECEPTION

Here, at last, is the secret of good
television reception and more TV
sales over a wider fringe area.
The Jerrold TV-FM Booster with
Match-A-Tran puts more gain
into the receiver than any other
booster. This means better def-
inition, greater stability and a
much longer distance reception
for any television receiver. [t
means clearer, brighter, sharpe:
pictures for distant areas.

Y ou can see the
Jerrold Booster
with Match-A
Tran at your
radio wholesal-
er oy parts-fob
ber. Qr write
us for informa-
ton

JERROLD ELECTRONICS CORP.
121 N. BROAD ST. PHILA. 7, PA.

TV Antenna
(Continued from page 58)

quired screws are being tightened.

All of the components are required
to withstand the ice loads and wind
loads which, of course, vary consider-
ably in the several areas of the coun-
try. Various surveys made in connec-
tion with electric power distribution
indicate that at least a one-half-inch
ice load should be considered mini-
mum. The calculations involving this
ice load are comparatively simple, as
some parts can be considered as uni-
formly loaded cantilever beams and
other parts as cantilever beams hav-
ing a uniform load, also a concen-
trated load, at certain locations. The
physical test can be very closely ap-
proximated by adding the -correct
amount of weight every 1” or 2”7 along
the various elements.-

In the above, it will be noted that
the ice load was named prior to the
wind load. This is a logical sequence
since the wind load should be calcu-
lated on the antenna with the ice load
in place. This is necessary because of
the increased projected area subjected
to the wind by the ice loaded members.
These calculations have proven that
the turning moment or torque of an
antenna bay relative to the mast is
surprisingly high.

Therefore, the hardware and brack-
ets mounting the crossarm to the ver-
tical mast must be capable of exerting
very high locking pressures. In work-
ing with the various non-ferrous ma-
terials in the mast, it was found that
the required locking pressures could
not be obtained because such mast ma-
terial would swage down or reduce in
diameter as the brackets were tight-
ened. Vibration tests also proved that
the material continued to “flow,” and
in a comparatively short length of
time the right angle connection of the
crossarm and mast was found to be
loose and unable to withstand the

wind loads. Due to this, the require-
ments of this joint dictated the use of
a steel tube and a plug inside of the
tube to make a completely solid joint.
In addition, the bolts are passed di-
rectly through both tubular members
to eliminate any possibility of the
bay’s slipping around the mast and
losing its orientation. The mechanical
attachment of the straight dipole,
folded dipole, and reflectors on the
low-band units to crossarm or mast
are accomplished in a similar manner.

This type of joint was found unnec-
essary on the high-band units where
the projected area subjected to the
wind is not as great and the lever arms
involved in the turning moment are
comparably smaller. i

The above referred plugs in the ends
of the low-band crossarm and in the
upper end of the mast also eliminate
the “pipe organ” effect which these
tubular members may otherwise have
in certain wind velocities and direc-
tions. This howling sound is very
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turning moment of the above referred -

readily transmitted into and through
the house structure and can prove
very annoying. Closures, for similar
reasons, are also placed in the ends of
the antenna elements themselves.

The 1%4"” O.D. steel tubing used in
the mast and low-band crossarm was
likewise found to satisfy other impor-
tant considerations. The torsional
twist of the cross-arm must be held
to a minimum since a torsional vibra-
tion set up in this member will cause
the antenna element on one end and
the reflector on the other end to me-

_chanically vibrate out-of-phase. If.
this torsional vibration of the cross-
arm, amplified through the length of
the reflector and the dipole, swings
the tips of these two elements exces-
sively relative to one another, the pic-
ture on the CR tube will definitely be
modulated. The results of a series of
tests indicated that with the use of
steel tubing in the crossarm, 1% ” O.D.
was required to eliminate this picture
modulation. The use of various non-
ferrous materials, which have a lower
Young’s modulus and less torsional
rigidity, would require considerably
larger diameters if this picture modu-
lation is to be controlled.

Since mechanical design can be
finally proven only by actual mechan-
ical tests, a number of the units were
made in the laboratory prior to final
tool release. However, to simulate the
final design as closely as possible, tem-
porary single cavity molds and tempo-
rary dies were actually made in the
lab, and parts were produced, using
the same materials and processes that
would be involved in the production
quantities. Only in this manner could
the entire over-all design be com-
pletely checked in every respect be-
fore the production tools were made.

As explained above, the element

Fig. 8. Field pattern of Ward Model TVHA-S.
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mounting insulator and some of the
associated hardware can have a “by-

MOBILE MINDED? UHF ANTENNA 2

ALl ‘
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changes in order to finally approve the
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mechanical design. In this recheck of 2000/ 3OWREE w /ot s A Bl Bl

the electrical characteristics, the en-
tire procedure of test sequence was re-
peated.

In the original electrical design and
test as well as the final electrical de-
sign check, it was necessary to use
several different types of laboratory
test equipment, some of which had to
be mobile for the field testing. Fig. 1
shows the test truck with the racks on
top for carrying the several antennas
as well as the reference standards.
Likewise, the two-way telephone an-
tenna can be seen mounted forward
over the driver’s position. Fig. 4 shows
a general interior view with the rear
of the truck opened. The compart-
ment on the left houses a gasoline-
driven generator for the 117 volt a.c.
supply. The housing for this genera-
tor is completely shielded electrically,
is lined with soundproofing material,
and has its own ventilation system.
Fig. 5 is a close-up view of a portion
of the interior, showing the signal
generator and field strength meter on
the workbench, the two-way telephone
under the left end of the workbench,
and a voltage regulator on the floor.
In between the signal generator and
the field strength meter is mounted a
remote indicating meter and a selsyn
indicator for antenna position. Other
equipment, such as sweep oscillators,
cathode-ray oscilloscopes, etc., are
mounted to the rear of the generator
housing when required.

A typical field setup uses the cable
from one reel to connect the signal
generator to a transmitting antenna.
The other reel handles the cable to
connect the receiving antenna under
test back to the field strength meter,
and it also carries conductors for the
selsyn indication, as well as phone cir-
cuits for two-way conversation be-
tween the operator handling the re-
ceiving antenna, remote from the
truck, and the test engineer handling
the equipment in the truck. With this
setup, a complete response curve and
field pattern for both high and low
bands can be obtained on the average
antenna very rapidly and with excel-
lent accuracy.

By the use of the sweep oscillators,
detector, and cathode-ray oscilloscope,
which can be mounted behind the
shiclded generator, a very rapid de-
termination of antenna impedances
and standing wave ratios is made pos-
sible. These values are checked in the
laboratory by the slotted line method
and also by heavily exciting the anten-
na and probing the line with a sensi-
tive pickup feeding into the field
strength meter. This pickup has neg-
ligible loading on the transmission line
during the operation. The two last
methods are much more laborious and
time-consuming but are used to check
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TVTUNER............ .$5.95

Here is a precision front-end made by
well-known mfr. Covers all 13 TV chan-
nels with 8 permeability-tuned coils;
coarse & fine tuning: IF freq. 21.25 Mc;
uses 6AG5 RF, 6AG5 mixer & 6C4 oscil-
lator; completely wired but not tested:
with diagram, less tubes, IF coil & trim-
mer cond. Some may need minor repairs,
but satisfaction guaranteed. An out-
standing value—compares with any $27
tuner. Hurry for this bargain. 33 x23j
x 7: shipping wt. 4 1b. NLY....$5.95
In lots of 10, $5.25; In lots of 100 4.00
BEAM ROTATOR, reversible 4.5 RPM
motor for 2, 6 or 10 meter antennas;
operates from 24vDC or 24 to 36vAC at
2 amps;: torque 70 lb./in. Easy mount-
ing. T%” lg x 217 dia; shaft 3%” d x
11,” 1g; shipping wt. 6 1b. ... ... $7.95
HANDSETS: TS-9 low imped. for EE-8
field 'phone & general telephone use; has
butterfly switch & 3 leads w/spade lugs.
N-1, $4.95; U-1 $3.95
¥S$-13 hi-imped. for BC-659, BC-620, etc.
W/switch & plugs PL-55 & PL-68.

N-1, $5:85; U-1i wesws s o 8/ad ooes $3.95
TS-10 sound-powered; no batteries req.
Just connect 2 or more & start talking.
N-1, $198.95/pair; ea. ......... $10.85
U-1, $16.95/pair; ea. ......... 8.95

EARPHONES, Air-Corps type HS-33.600
1.50

ohmimped; U-1............¢.. $
HS-30 hearing-aid type, 300 ohm imped:
N-l penamcmond @ icnds P as sk $1.00

COLLINS VFO DiAL.
5 calibrated ‘“ham”
bands from 3.2 Mec to
32 Mc; complete with
pointer. gears. logging
dial & flywheel; scale

6” dia. A bargain at
ONnlY goamaw s 5 $1.00
Ten for ...... 8.50

NATIONAL VELVET

VERNIER, type N. 4” dia. with decimal
vernier; planetary drive 5:1; scale 100
to 0; Regular net $4.50,

OUR PRICE ssvsv.ncrmenyiuns $2.50
CRYSTAL DIODE IN27, in protective
lead CaSe s psc s o8 T Gwam vE g AT © S $1.00

WIRE RECORDER MECHANISM with re-
cording & plavback head & 78 RPM
turntable; same as used in most wire
recorders. Records up to 1 hr. radio
program, voice or direct from own phono
turntable; has place to mount standard
phono pickup. Furnished with osc. coil
& Diag. of 3-tube amplifier to adapt unit

to any radio or amplifier, 9 x13 x3%:
15 1B ‘mardmpaes s 2 sl edsshe wn $22.95
AUTOMATIC CHANGER, Seeburg 2-post
changer with xtal pickup. 10” or 12”
records. Quantity limited. .. ... $14.95
PHONO TURNTABLE, Eastern S-3 rim-
drive 78 RPM, 9% ” table....... $1.89

SCHEMATIC DIAGRAMS: BC453A; BC-
456 & BC457, BCA58 or BC459: ART13;
SCR269G (BC433 compass); SCRb522:
RT7/APN-1; RA34; BC611 Handie-
Talkie: Navy ""Walkie-Talkie’” MAB; BC-
659; BC620; BC603 or BC683: BC604 or
BC-684; RT19/ARC4: BC728 Handie-
Talkie; BC375: BC1335: Army Super-Pro
BC799. BC794 & BC1004 (on 1 sheet):
BC-923; RA-120. Each......... $0.65

AUTO AERIALS. Radiart 363A1,

63” 3 sect. Perdz. ......... $20.00
EACH coepisdamtrsnaansin 1.95
Radiart CF392, 92” 3 sect. Per dz. 27.00
ACH :csspssnsrrwmesnemw 2.45
ICA 4553. 96” 3 sect. Reg. net
$3.57. OURPRICE......... 2.5
Radelco FM3 concealed fender
mt; 54 8 sect: . v muwea - bibe 2.95
Radelco FM4 concealed fender
mty 72F 4 sect. ....anasbpss 3.50

FREE SCREWDRIVER
WITH $10.00 ORDER OR MORE

N.1: unused, excellent; U-1: used, excellent.
Postage extra. Minimum order $2.00.

TERMS: Net Cash, 25% deposit on C.0.D."s

ELECTRONIC SUPPLIES

219-R East 1st St. Tulsa 3, Oklahoma
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the results of the first tests using the
sweep oscillators. The sweep oscilla-
tor method has a big advantage in
that it is capable of showing imped-
ance matching characteristics over a
broad portion of the spectrum at one
time when displayed on the oscillo-
scope.

The above discussion has centered
around only two of the several models
which are required for a complete line
of television antennas. Fig. 3C shows

a stacked array which incorporates all
of the various problems outlined with
several additional variables. Fig. 7
shows response curves, and Fig. 6
shows typical field patterns for such a
unit. These three types of antennas
are typical examples and show the
procedures necessary to be carried out
if a full knowledge of the capabilities
of the antenna, electrically and me-
chanically, are to be known with ac-
curacy. —30—

CORONA AND HIGH-VOLTAGE ARCING IN
TELEVISION RECEIVERS
By MATTHEW MANDL

ORONA or arcing in television re-

ceivers usually results when high-
voltage leads are brought too close to
chassis or other ground points. Sharp
bends in the wire carrying the high-
voltage currents will also cause corona
effcet, and all such wires should be
well-spaced from other wires or metal
components. The high-voltage leads
should also be supported well away
from chassis and the outer coating of
the tube by a thin wire with a poly-
styrene terminal through which the
cable runs. A thin section of fibre or
plexiglass can also be used and makes
a good insulator.

Both corona and arcing may be best
found while the set is turned on, so
that their visible effects may be ob-
served. Extreme caution must be exer-
cised, however, for the potentials in-
volved are high, and severe shock may
result from contact. This is particularly
true when the corona or arcing is with-
in the power supply housing, and no
probing should be attempted cxcept
with a long, well-insulated rod. Never
use a screwdriver or other metal objeet.

One place where corona sometimes
occurs and is often overlooked is that
section of the tube where the high-
voltage lead plugs in. During rainy
weather, or ¥ the receiver is in a home
with a high moisture content. corona
oceurs across the radius of the bare
scction of the picture tube in which
the high-voltage lead is plugged. The
outer aquadag coating, which is at
ground potential, is not applied to this
scection so that no short can occur.
Moisture. however, condensing across

this area will result in - orona until the
set has becn on for several minutes.
When the warmth from the tubes dries
out the moisturc, the corona effect
stops.

The illustration shows this scction of
the tube in the RCA 8T241 TV receiver.
Note the insulated ring through which
the high-voltage lead runs. This ring
acts as a stand-off insulator and is sup-
ported by a thin, stiff wire running to
the yoke assembly mount.

When corona occurs, this bare sur-
face area should be wiped clcan and
dry with a cloth so that not only the
moisture is removed, but the dust as
well, for the latter absorbs moisture
and makes this area more prone to
corona. Any smudges or smears should
be removed with a cloth which has been
dipped in carbon tetrachloride; then
the surface wiped again with a dry
cloth.

In sections of the ecountry where hu-
midity is unusually high. corona effcet
can also be minimized by giving the
picture tube a slight rotation to bring
the bare circular arca closer to tubes
which gencrate heat. For the set in the
illustration, this would mean a quarter
turn to the left, bringing the area near-
er the two tubes shown. These tubes
(6SN7 and 6K6) are the normal size re-
cciving type and would produce heat
more quickly than the tubes on the
right, which are the miniature type in
the r.f. scction of the recciver. This
shortens the warm-up period of the
high-voltage scction of the picture tube
and aids in keeping it dry.

To prevent arcing, keep high-voltage lead away from all metal parts.
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Television Receivers
(Continued from page 39)

arity of the discriminator transformer
and the 4.5 mec. pick-off coil. Be sure
to use as small a signal as possible
when aligning the 4.5 me. amplifier
and the succeeding ¥FM detector cir-
cuit, since strong signals cause the
tubes to load down the tuning coils,
altering their response characteristics.
In this respect, one large manufac-
turer whose sets were suffering from
the 60-cycle buzz found that the ratio
detector transformer needed replace-
ment because of its poor balance.
Therefore, carefully check both halves
of the detector response curve to see
that they are sufficiently linear.
Finally, an incorrect setting of the
local oscillator frequency, if sufficiently
far removed from its proper frequency,
will also produce the buzz. What hap-
pens here is the shifting of the sound
carrier along the i.f. response curve to
a point where it receives more amplifi-
cation than it should with this system.
The setting of the oscillator frequency
becomes increasingly critical as the
amplification accorded the sound car-
rier in the if. system increases. Thus,
in the Motorola receiver previously
analyzed, the level of the sound car-
rier was only 15.6 db. below that of the
video carrier, whereas a better value
would have been 26 db. It is to be ex-
pected, therefore, that the setting of

the oscillator frequency will be more
critical in the Motorola set than in an-
other receiver which provides for a
greater db. difference between the two
carriers in the i.f. system. It is inter-
esting to note that while the first
Motorola models did not contain a
fine-tuning control, the more recent
models do.

It is not always true that the ap-
pearance of the 60-cycle buzz indicates
that the receiver is at fault. As in-
dicated earlier, the station may be the
offender. When there is more than
one station locally, switching to these
other stations will soon indicate where
the difficulty lies. If the buzzing is
evident with every station, it is safe to
assume that the set is at fault. On
the other hand, if the buzz is present

only for one station, then the receiver -

is operating normally and the trouble
arises at the transmitter. When a
community is served by only one sta-
tion, the best method is to observe
whether other Intercarrier receivers
exhibit the buzz. It is a good practice
to have a monitor receiver on at all
times, one which is kept in top operat-
ing condition. This will serve as a
standard against which sets brought
into the shop can be compared.

One more word before leaving Inter-
carrier TV. From all indications, the
number of manufacturers using this
system is increasing, and it would not
be surprising to find them in the ma-
jority in a year or two.

(To be continued)

K2USA—A U. S. ARMY AMATEUR STATION

A S might be expected in view of its
mission, the Signal School of the
United States Army, located at Fort
Monmouth, N, J., boasts of one of the
largest and most claborate ham sta-
tions in the country. Formerly licensed
as W20EC and W2MON, it was recently
assigned the appropriate call, K2USA.
Under the supervision of M/Sgt. Frank
T. Hass, it is very active in the MARS
nets.
Separate transmitters and antennas
are used for 20-, 40- and 80-meter ¢.w.,
with power running from 400 to 1000

watts. One BC-610 (the military version
of the Hallicrafters HT-4) is kept on
10-meter phone and another is used for
either 20- or 75-meter phone. Name any
receiver and you’ll find it in the place.

K2USA is open almost around the
clock to all military personnel with
ham tickets and is well patronized. A
typical group is likely to include colo-
nels and corporals, and occasionally a
general looks in. Altogether, the main-
tenance of the place is a full-time job
for Master Sergeant Hass . . R

M/Sgt. Frank T. Hass, at left, operates the U. S. Army Amateur Station, K2USA.
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NEW
TELEKITS
10-B $82.99 |
7-B $59.50 °

Sparkling new Telekit 10-B has 52-inch screen: Brand
new compact lay-out has video tube mounted on
chassis. Big illustrated easy-to-follow instruction book
guides you step by step through easy assembly. No
special knowledge of television is required. All you
need is a solderipg iron, pliers, and screw driver.
Telekit 10-B, $82.%9. Tube kit, including 10BP4 and
all other tubes, $55.80. 10-B Telekit cabinet $2 4.50
Telekit Guarantee includes free factory service.

Write for catalog listing 10-B and 7-B Telekifs.
New 7-B Telekit for 7-inch tube, $59.50. Tube kit,
including 7JP4, $41.58. 7-B cabinet, $24.50

g, |

Note simpie ¢ean lay-out for easy assembly of
new Telekit 10-B. Features 2 sound I. F. stages, a
new pre-built, pre-aligned tuner that includes a stage
of R. F, for distance receptor. Easy-to-adjust hori-
zontal lock circuits. Beautiful '1.ew model cabinets for
7-B and 10-B are heavily comstructed of hand
rubbec walnut.

13%%é

CHANNEL
TUNER
$19.95

NEW 13 CHANNEL .UNER s a small compact unit
with stage of R.F. Made to conform with Telekit or
any other TV set having video L.F, of 25.75 Me.
Complete with tubes, pre-wired, pre-aligned; only
three connections to make. See your jobber, or write
io us for information. Your cost, $19.95.

Write for catalog of Telekit antennas, boosiers,
.elevision kits, tuners, television parts and tubes.

- ELECTRO -TECHNICAL INDUSTRIES
{ORTH BROAD STREET PHILAGELPIA 7, PA,
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~ NEW TV RECEIVERS
O the Market

TABLE MODEL TV RECEIVERS

The two new table model television
receivers, 610 and 612, announced by
the Hoffman Radio Corp., Los Angeles,
Calif., feature channelized station se-
lectors, picture synchronizers, volume
control, and a new automatic gain con-
trol that stabilizes picture contrast.

Other features incorporated in each
of these two models are the Hoffman

“Easy Vision” lens,
engineered Alnico PM speaker, and
easily serviced and rigid tube mount-
ing for stable performance. Twenty
tubes (many dual purpose) in each,
plus rectifier and picture tubes, pro-
duce reception comparable to larger
sets.

Both meodels are available with
matching stands and are available in
a choice of two beautifully designed
cabinets, combed grain blonde oak,
with modern hardware and matching
doors, or mahogany, with traditional
hardware. The 610 is 183% inches wide,
141 inches high, and 20% inches deep,
while the 612 is 20% inches wide, 16%
inches high, and 21134 inches deep.

TELE KING "GRAMERCY"

A remarkably compact ten-inch ta-
ble model is Model T-410, the “Gra-
mercy,” produced by the Tele King
Corporation, 601 W. 26th St., New
York, N. Y.

It has a full 52 square inch “Tele-

ramic” picture, which helps to insure
perfect definition and resolution of vi-
sion and sound. The cabinets are
either walnut or mahogany, with con-
trasting swirl grain panelling, and
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being only 15% inches high, 21%
inches wide and 19% inches deep, are
easily moved from room to room.

716-INCH TV CONSOLETTE

United States Television Mfg. Corp.,
3 West 61st St., New York 23, N. Y.,
has produced its first 16-inch televi-
sion consolette, containing FM high-
fidelity radio, as well as large-screen
television.

The third consolette offered by UST,
the company having previously intro-
duced a 12-inch and a 15-inch conso-
lette, it incorporates all the TV re-
ception refinements offered in these
other popular sets. It contains 26
tubes, including 3 rectifiers in addition
to the 16-inch cathode ray tube, and
has an all-channel tuner and auto-
matic synchronizing control that as-
sures picture stability.

With the introduction of this latest

receiver, the UST line now is one of
the most extensive in television, rang-
ing from ten-inch table models to com-
mercial units that throw pictures as
large as 12 by 16 feet on a remote
screen.

INSTITUTIONAL TELEVISION

Telecoin Corporation, 12 East 44th
St., New York 17, N. Y. has intro-
duced Tele-Video, a four-unit instal-
lation hooked together by cables,
which is adaptable for projection on
screens up to 63 square feet (7 by
9 feet).

This reflection-projector institution-
al system presents life-size pictures,
and its flexibility of installation makes
it readily adaptable to a wide range
in shape and size of rooms. It uses
an optical principle in which the pic-
ture is thrown on a 14-inch parabolic
mirror and projected through a spe-
cially designed picture corrector on
the screen a few feet distant.

The four major components are a
master remote control unit providing
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ali-channel tuning, a remote driver
unit, audio amplifier, and optical bar-
rel, besides 49 electronic vacuum
tubes, more than double.the number
used in the average home television
receiver. These four major compo-
nents are mounted on an individual
chassis of blue-green Hammeroid fin-
ished steel with chrome trim.

TRANS-VUE ENTERTAINER

Trans-Vue Corp., 1139-41 S. Wabash
Ave., Chicago 5, Ill., has announced
the distribution of a remote control
television unit designed for use in com-
mercial locations.

Multiple remote television viewing
units can be placed separately in any
part of the room or rooms and be
controlled from the one conveniently
placed “master tuner.” Patrons in
any part of the room can hear prop-
erly as well as see the program, be-
cause there is equal tone distribution.

As many as ten remote television
viewing units can be accommodated by
the tuner unit, and all of the viewing
screens are equipped with a new fea-
ture called the “Polaroid filter.” This
one-way filter has been designed to
eliminate fluorescent, incandescent,
and daylight glare, giving the sharpest,
clearest picture possible, preventing
“television eyes.”

For best viewing at any angle the
remote unit design provides 8-degree
angle compensation. The cabinet size
is 23 inches high, 22% inches wide, and
2834 inches deep.

T-69 TV CHASSIS

The Hallicrafters Company, 4401
West Fifth Avenue, Chicago 24, Illi-
nois, is showing a 15-inch TV chassis
designed for custom installation. The-
unit needs only a cabinet or mounting
space in the wall.

The T-69 was especially manufac-
tured for big- plcture tube operation
and gives a 130 square inch picture
on the 15-inch, direct-view tube. Com-
ponent units are mounted on a rein-

forced wood frame to make one com-
plete structure that can be slipped
into a cabinet or opening in wall,
bookshelves, ete. Over-all size is 19%
by 23 by 21% inches.

Included also is an 8-inch PM
speaker and 300-ohm twin-lead for
any standard antenna. The receiver
chassis, speaker, picture tube, and rec-
tifier chassis are connected with plug
and socket connectors so the relative

RADIO & TELEVISION NEWS
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TOPS FOR CUSTOM INSTALLATIONS
1" o, EXCLUSIVE!

Remote
Preamplifier

Preamplifier is de-
tachable; mounts in
any position to meet
mechanical require-
ments of any custom
installation. Com-
pact; only 2%x2%x
11", Unlimited flexi-
bility for custom-
built installations.

_ + 1 DB, 40 TO 20,000 CPS
25 WATTS OUTPUT (5% harmonic distortion)

AVAILABLE AT YOUR REGULAR SUPPLIER, OR WRITE FOR DETAILS

INTER-
COMMUNICATION

EQUIPMENT

\ 1] Razand High-Fidelity
» 1825 Phono Amplifier|

YOUW’LEL @

HIT THE

s
with QUAM Adjust-a-Cone SPEAKERS

There’s a jackpot of satisfied customers waiting for the
serviceman who uses Quam Adjust-a-Cone Speakers. Here's
why!

First, there’s the unsurpassed performance and efficiency of
Quam Adjust-a-Cone Speakers. They will make any receiver
sound as good or better than it did with the original equip-
ment.

Seccnd, you can be sure of trouble-free service. With the
construction of the Quam Adjust-a-Cone Speaker, because it
permits accurate centering of the voice coil after assembly, a
rubbing voice coil is practically unheard of.

Third. By replacing a defective speaker with a Quam
Adjust-a-Cone, the serviceman makes a larger margin of profic,
ensures a satisfactory job and a satisfied customer.

You can hit the jackpot with Quam Speakers.

MAIL THIS

FREE CATALOG

July, 1919

QUAM-NICHOLS CoO. ]

522 E. 33rd Place

Chicago 16, 1llinois |

|
l Please scend ‘AM Catalo
COUPON FOR | QUAM Catatog- |
i ;
i
)

Alliance Ten-
na-Rotor illus-
trated with Am-
phenol 114-
005 antenna.

Receptiof
by Rotating - - -

Where TV broadcasting stations are at wide
angles from point of reception and re-orienta-
tion of the antenna is required to maximize
each station, Amphenol television antennas
provide the greatest gain by virtue of the in-
line high and low band folded dipoles which
beam in a clean, narrow directional pattern.
The high front-to-side and front-to-back ratios
not only provide maximum signal pickup in
the exact desired direction, but also secure
against any interference from an unwanted
direction.

Durable, sturdy, aluminum construction
withstands high wind and ice loading com-
bined.

Install Amphenol in single bay or stacked
array.

Ilustrated at leftis thestandard Am-
~— phenol television antenna shown in
stacked array (Model 114-302) for
¥ added db gain in fringe areas . . .
or each bay may be individudly
oriented,

Model 114-005 at right is the
standard Amphenol All-Channel
TV Antenna with brilliant re-
ception on all channels in both
bands,

" AMERICAN PHENDLIC CORPORATION
1830 SO. 54TH: AVENUE .:. CHICAGO 50, II.I.INOIS_ .
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HARVEY

TECHMASTER SUPER-16 KIT

31-tube kit with components for use with up to 20-
inch tube. Don't confuse with cheaper kits. Pre-wired
and aligned RCA front end, all major parts mounted,
adjustable kine mounting brackets. Complete manual
with service notes, all RCA. Ultra-simplified wiring

instructions. Wire it over a week-end.
Complete less kine tube.......... $1 84.00

16" kine (sold separately)............. $63.50

FM TRANSLATOR
General Electric Model XFM-1

Post-war version -
of the old G.E. J.F.M-90 Translator
which was used and enjoyed by ftens of
thousands of discriminating radio listeners.
Covers 88-108 mc range, dial 12 inches long, uses
guillotine tuning for highest efficiency, high stability.
Designed for export, has power inputs for 110 to
250 volts, 50/60 cy. In ottractive natural walnut
cabinet—10%" high x 15%" wide x 113" deep,
complete with 8 tubes. Tropic-proof construction.
Quantity limited.

Special Price « v o« v v 0 0 4 o $£49.50

WESTERN ELECTRIC SPEAKERS

New low prices on these superb speaiers

«R—12-inch speaker, handles 30 watts
728 B power, uniform frequency 60 to 8,000
cycles, 10 db down at 10,000. Level

at 30 feet on axis, 93.5

dbat 30 wotts......... $52'oo

wA—8-inch speaker, smaller version of
755-A 728-B; 8 watts, 81.5 db, 2

70 10 13,000 eycles. ... $29.15

7 57_A—Two-unif woofer and tweeter combina_
tion in enclosure. Built-in cross-over net_

work, 30 watts power,
50 115,000 cycles. . $364.00

NOTE: All prices ore Net, F.O.B. N.Y.C.
and are subject fo change without notice.

Telephone;

3 West 43rd St., New York 18, N. Y.

i o g

e
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positions can be altered if desired. A
particular feature is all-channel push-
button tuning, providing instant sta-
.tion selection on any of the twelve
tuning channels.

ALL PURPOSE CHASSIS

Sightmaster Corporation recently
introduced its all-purpose television
chassis at its showroom, 20 East 35th
St., New York City.

Named the “Sightmaster 50,” this
chassis is the first in which any size
television tube, 10 to 20 inches, can be
used and is the culmination of eight
months of intensive engineering and
field testing. Twenty-seven tubes, in-
cluding the viewing tube, are incorpo-
rated in it.

The design of the chassis permits
the use of smaller cabinets, which
makes for greater beauty, and either
a remote control unit or conventional
controls can be utilized. Having been
built from a quality point of view,
embodying new improvements and re-
finements, it sets a high standard in
TV engineering and design.

New TV Sereen
(Continued from page 37)

has no tendency to lighten grays or
blacks. (See Fig. 2.)

The result is a screen in which the
contrast is appreciably greater than
that obtainable with ordinary cathode-
ray tubes, allowing the various por-
tions of the image to achieve their
proper shading and therefore not re-
quiring excessive illumination in or-
der to obtain fidelity and contrast. So
marked is this effect, when viewed for
a few minutes by the average person,
that the result is the ability to look at
the screen throughout a typical period
of entertainment without any of the
fatigue associated with ordinary TV
viewing. In tests conducted with lay-
man observers, it was conclusively
shown that when viewing the new
tube, these observers set the contrast
control, on the average, to approxi-
mately one-half the setting that was
employed when using the conventional
cathode-ray tube.

Further desirable effects can be ob-
tained by the use of metal such as
zirconium in the screen. This is a
poor secondary emitter, opaque to
light and yet a good gas getter, which,
under the influence of bombardment,
picks up gas occluded in the rest of
the cathode-ray tube. The combina-
tion of a getter within the screen
powder and a light absorber is one of
the features of this process. As a mat-
ter of fact, a highly reflective sub-
stance, such as silver, which could
be opaque to light and yet reflect in-
ternally the light from the lumines-
cent crystal, would be highly desir-
able.
light and, at the same time, discour-
age dispersion if the rear side thereof
were covered with a dark substance,
or the silver oxidized. This is done to
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It might actually improve the.

discourage reflection, but the crystal
is left exposed, however, to the rear.

Development of this screen was done
by Warren G. Taylor, E. Browning,
and the author, all working under the
direction of Dr. Lee DeForest, Direc-
tor of Research of American Televi-

sion, Inc. —B0-

International Short-Wave
- (Continued from page 45)

Servicio Radiofonico Internacional
(S.R.1.), and stations used are LRU,
15.29, Radio E! Mundo; LRS, 11.88,
Radio Splendide, and LRY, 9.445,
Radio Belgrano.

Schedule was given as Spanish,
LRU, 1600-2100 and LRY, 1545-1645;
English, LRS, 1731-2030; French, LRS,
1600-1730; Italian, LRY, 1515-1745;
Portuguese, LRS, 0600-0800, 1000-
1300, 2030-2230. However, these sched-
ules seem to fluctuate from day to
day. LRU, 15.29, appears to have Eng-
lish around 2100-0100 daily, while
LRY, 9.455, seems to have its evening
program around 2130-0100. Usually,
news is given around or on the hour.
Programs begin and end with an-
nouncements in Spanish and in the
language of the transmission; pro-
grams consist of the “news bulletin
of the S.R.L,” with Argentinian and
some international news; musical pro-
grams (both popular and classical),
and some specialized commentaries on
sports, movies, and so on.

Reports are requested to Servicio
Radiofonica Internacional, in care of
the station heard, Buenos Aires, Ar-

gentina.
* k%

Mexico City Conference

The High Frequency Broadcasting
Conference of Mexico City concluded
after nearly six months of work.
Some countries signed the agreement
relating to the frequency allocation
plan prepared by the conference. Eight-
een countries (including the U.S.A.
and the U.S.S.R.) did not sign it. The
U.S.A. delegation was not able to
agree to the plan since it considered
that it is technically unsound in some
aspects, due to the inclusion of more
broadcasting hours than can be ac-
commodated without severe interfer-
ence between stations operating on
the same channel, that the division of
frequency time among the countries
is not equitable, and that deliberate
jamming of U.S. broadcasts is now
being carried out by stations which
direction finders indicate are located
in the U.S.S.R. The assignment plan
agreed upon is for one season and
sunspot number index. A technical
planning committee was to meet on
June 15 in France to work out six
additional plans for other seasons and
sunspot numbers. Later in the year
another High Frequency Broadcasting
Conference will be held in Italy to
consider the plans prepared by the
technical planning committee. (This
report comes from Roger Legge,
New York, who attended the Confer-

RADIO & TELEVISION NEWS


www.americanradiohistory.com

ence, and it appeared in Universalite,

house organ of the Universal Radio
DX Club.—KRB)
* * *
DX Notes

Summer schedules of “Sweden Call-
ing DX-ers” is Saturdays 0215, 6.065,
15.155; 1015, 10.780, 15.155, and 2015,
10.780, 15.155.

For the summer, the weekly DX
program from Radio Australia is
scheduled for Sundays beginning 0843
in the East Coast beam over VLB, 9.54,
VLC7, 11.81. Schedules for the DX
session in other beams remain the
same.

From Russell IHenderson, Swiss
Short-wave Service, comes this letter :

“We should like to thank .you sin-
cerely for your fine collaboration in
our recent contest which we broad-
cast for all-comers in honor of the
International Short-wave Club (Lon-
don). The reception reports, all of
them, which we received in answer to
our competition, have not only been a
heart-warming indication of the col-
laboration of our DX friends, but also
a very valuable indication of recep-
tion of our short-wave stations in all
parts of the world. Reports came from
places as far apart as Canada and
Korea, and from youngsters of twelve
and old-timers nearly in their seven-
ties, from doctors in England and sol-
diers on Malta, from students in
Sweden, and from radio engineers in
Australia.

“The winner of the first prize in the
ISWC section was Reginald H. Green-
land, 39, Kensington Road, Barnsley,
Yorkshire, England, who will receive
a Swiss music-box, as will the winner
ol the all-comers’ section, George A.
E. Major, Roselyn, Somerville Street,
Manjimup, Western Australia (George
is an ISW Dept. monitor.—KRB). The
ten runners-up in both sections will
rececive illustrated books on Switzer-
land, and a further fifty DX entrants
will receive illustrated books on Switz-
erland.”

Mr. Henderson listed that “a second
prize went to Jack E. Gardner, Jack-
sonville, Florida, and runners-up
prizes were sent to R. O. Lyttle, North
Bay, Ontario, Canada; Glenn Rich-
ards, Sheboygan, Wisconsin; August
Balbi, Los Angeles, California, and
Gustave Magnusson, Providence,
Rhode Island.” (Most of these winners
are ISW Dept. monitors  KRB.)

* * *
Radio Club Notes

Belgium—Leopoldville recently an-
nounced that the Belgian Amateur
Union is interested in contacting lis-
teners throughout the world; QRA
was given as Belgian Amateur Union,
ONL 193, P.O. Box 643, Brussels, Bel-
gium. (Barnes, N.Y.)

U.8.4.—Newly-elected officers of the
Newark News Radio Club, 215 Market
Street, Newark, New Jersey, include
Irving R. Potts, president; Peter J.
McKenna, executive secretary; Ben-
jamin Feinstein, assistant executive
secretary; and Walter L. Townley,
treasurer. Scveral ties existed in the
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REAL BARGAIN!

HS-16 Headphones with standard
long cord (6 ft.) and adjustable
headband. Unqguestionably the best
buy in surplus phones ever sold.

Tested before shipping. Limited
quantity, $1.35 ea, POSTPAID
in U.S.A. and Canada.

at last! Just plug it into
¥/ the rear of your 274-N RECHIVER
. any model! Complete kit, and
black metal case, with ALL parts
and diagrams. Simple and easy to
build in a jiffy. Delivers 24 volts
plus B voltage. No wiring changes
to be made. Designed especiully for
the 274-N receiver. All necessary
parts for conversion of rest of receiver also included.
gsNLY $7.95. TUNING KNOB for 274-N Receiver,
c ea.

KURMAN #1901 SPDT SENSITIVE RELAY

1700 ohm fast acting coil closes on 2 ma. 2 amp.

5/32"” silv. cont. Mtd. on thick Mycalex base

%;/x"\os/g" BRAND NEW. $1.50 ea. or 10 for
2.50.

e, POWER SUPPLY FOR
i‘-\ ’\ ANY 274-N RECEIVER
,G&. Here it is

HANDSET HANGER

Accommodntes all. makes and models
. Kelloge, Amerzcan etc) hand-
qots such as TS-9, 11, 13, ete. Fastens

to side of desk or on telephone or radio

equipment. Felt facing

protects handset. Black RJ 4

crackle finish only.
1.95 ea,

LOOK!

NO HANDS! Y

This mike leaves both
A4 h:mds free for mobile
Q50’s. Fastens to oper-

-

ator Yy _®mimple snap
strap. Westcln Electric button as-
sures best auality obtainable from
any carbon mike. Adjustable. Double
action sw. operates push-to-talk or
holds on. BRAND NEW only $1.75
%A POSTPAID in U.S.A. and CAN-

R-1/ARR-1 Homing
Receiver

Read excellent article in
Jan. RADIO NEWS how to
convert this receiver to high
freq. converter to use with
your present receiver, Beau-
tifully built, compact, easy
to convert. Like new cond.
with 4 acorn tubes and plug.
ONLY $9.95 ea.

WHIP ANTENNA. 4 Sect. Chromed brass. Extends
to 238, ', For UHF Ant., Beams, etc. 8-32 mtg.
ONLY 90c ea.

Tel ic Whip Ant BRAND NEW. Extends
to 7/ in nine sections. Complete with mtg. base.
Sealed Cartons. Price $1.75 ea.

NEED 866 TUBES?

Then you’ll be interested in our large ship-
ment of NEW 836 tubes, just received.
Same base connections and very similar
ratings to 866. Hi-vacuum eliminate hash
trouble. Navy used them extensively in
various equip. because of this reason. Internal
voltage drop similar to 866. Characteristies:
Iil. 2.5v. @ 5a. Plate curr. 500ma. (av.) for
2 tubes. Inv. Peak v. per tube, 3,000v. OUR
PRICE IS THE SCOOP OF THE YEAR! 2 for
$1.10. Be sure to get yours while quantity lasts.

5-VYOLT, 60-AMP. XFMR.

110v. 60 cyc. pri. Ideal for 304TL, VT-127A, etc.
NEW. Mfgd. by Kenyon. Limited quan. $5.95.

2Y2-VOLT, 10-AMP. XFMR

110v. 60 cyc. pri. 13,000 v. ins. For 836 and 866
rectifiers. NEW. Migd. by Kenyon. BUY. $4.95 ea.

COLLINS MODULATION XFMR

Handles 2,000 watts audio power. BHAND NEW.
Pri. imped. 12,000 ohms. Sec. 4,000 ohms. Freq.
resp. = 1 db. to 5,000 c.p.s. Sec. carries de¢ of
mod. amp. 10Y2x18L,bx11V2"", Wt. 166 Ibs. boxed.
Orig. boxes. $59.50 ea

COAX FITTINGS

UG/21U Straight plug. 2Sc ea.
CQA 49470 Chassis recept. for UG/21U. 25¢ ea.
UG/29U Straight Union. Fits UG/21U. 15¢ ea.
UG/27U Rt. angle aduptor plug. 30c¢ ea.

iritish type snap-on coax. plug and socket combina-
tion 10H/701 plug and 10H/528 recept. Set 25¢ ea.
83-1 SPN/PL-259A Stnd. Coax. Cable plug. 49c¢ ea.
B83-1R/50-239 Chassis recept. for above 79c¢ ea.

BEST BUYS—KITS—PARTS—ACCESSORIES

LOWEST
PRICES

150,000 NEW SURPLUS TUBES
JUST ARRIVED! ALL BRAND NEW!

Lots of rare types, prevlously uncbtainable! VHF,
UHF, SPECIAL PURPOSE TUBES OUR SPECIALTY!

UHF AND VYHF TRIODES
HY-114B UHF Triode. Ideal for battery port. xmtr.
2 watts output at uhf. 98c ea. or 4 for $3.00.
708A W.E. Grounded Grid Triode. Unsurpassed for
superb high signal to noise ratio at VHF. Tube
mounts by bolting silver plated grid ring directly
to chuassis, ONLY $1.95 ea. or 1 for $6.00.
HY-615 UHF Triode. 4.5 w. output. 6.3 v. fil.
58c ea. or 4 for $3.00.
388A W.E. Transmitting Door Knob. Lots of output
at VHF. Carbon Anode for max. plate diss. Small
physical size. A steal at $3.9S ea. or 4 for $13.95,
826 UHF Triode. Full ratiugs (86 watts output) up
to 250 me! Get real power on 2 meters with a pair
of these tubes. BRAND NEW! Get yours NOW 75¢
ea. or 14 jor $2.40.

RCA 8012 VHF Triode. TANTALUM
plate and Tantalum grid! 35 watts
output. 40 swatts Plate Dissipation.
Used as osc. or amp. at full ratings
up to 500 MEG! C.T. 6.3v. Filament
reduces filament lead inductance. All
Brand NEW! Reg. price, $14.50. A
large quantity purchase allows us to
reduce the price of this tube to only
$1.50 ea. or 4 for $5.00.
2C21/1642 Twin trlode. Used in
RU-16/17 Receivers. Get your
spares now at ONLY 95¢ ea. or 4
for $3.00.

2C22/7193 Trlode. A swell tube for experimental
use! Qutput 4 w. at UHF. Grid and Plate leads out
top of envelope. 6.3 v. fil. A real buy at 4 for
$1.00.

2C34/RK34 Twin triode. Full ratings (18 w. out-
put) to 250 me! 6.3 v. fil. Isol. base. 75¢ ea. or
4 for $2.40.

UHF PENTODES AND TETRODES
WE717A PENTODE. [fams know this tube’s
ability to ‘‘soup up’ any receiver. Has
ytransconductance of 4,000 and is inter-
changeable with 6SK7. Low loss base and
ultra-short leads. Functions better at high
v frequencies. ALL BRAND NEW! Orig. cost
$3.75 ea. Your price 98¢ ea. or 4 for
$3.25.
807 Most versatile ham tube, $1.1
S Twin Beam Tetrode.
ut) up to 125 me! Reqg
ng power for full output
or 4 for $9.
829 Twin Heam Tetrode. Ideal for UHF,
orig. cartons. $2.80 ca, or 4 for $10.
8 win Beam Tetrode,
ideal for application at VHE.

ea. or 4 for $3.95%,
Full mcm’s (58 watts out-
watt grid driv-
Only $2.50 ea

uires onty .18
Brand new.

Brand new in
80.

This well known tube is
$1"\111 output (87 watt-;) up
95

to 200 MEG! BRAND NEW! ea. or 4 for $13.50.
832 Twin Beam Tetrode. NEW. $2.50 ea. or 4 for
58 8

win Beam Tetrode. 26 watts output up to 200
BRAND NEW! ONLY $3.95 ea.

SPECIAL PURPOSE TUBES

WL532 Transmit-Receive Tube. This is u honey! Used
for electronic switching of antennas. Throw away your
relays now. Every ham should own at least one of
these tubes at the low price of only $1.25 ea.. or

1656 VHE ‘Gonverter Tube. Specially desizned to_ op-
crate  with maximum ofﬁcnencv at VHF. Low Loss
throughout., ONLY $1.95 ca.. or 4 for $6.95

832
MEG'

211 Power Tnode High power audio (260w.) from

pair.  $1.00 pair.

B80S Power Trvndc. 150w, hlat.e diss. Full ratings to

30 me 215w. output RF: 370w. audio. class B,

$4.25 ea

810 Power Triode. This tube is a real powerhouse!

575 watts output up to 30 mc! Carbon anode. Grid

nu\‘ﬁldc of envelo pe for max. h.f. efficiency. BRAND

NEW! Only_S$S5. 95 ea, or 4 for %21.9

838 Power Triode. 100w, plate diss. Full ratings to

ggmc 130w. output RF; 260w. audic Class B.
RECTIFIERS

2X2 H.V. Rectif;er ..........

835 H V ngh Vacuum Rectifier ..2for 1
872 H.V. Rect. Merc. Vapor.51, 75 Eﬂ or 2 for 3.
CK-100S5 Easily made into Oz4. . . .3 for 1.

CATHODE RAY TUBES

3CP1 37 C.R. Tube. Green Med, Persist.
reen ..

e el A 2.95 ea
5 Green Med. Persist.

Screen. 14 pin ba<c~ For Oscilloscope

use. A Ren\l Buy at ON. 50 ea.
3FP1 37 Tube.

Screen o S ea
5mMP1 57

Screen 0 ea
SNP1 57

Sereen b3 ag@f f e a0 - - - - e Bl e d 2.50 ca

CONTROL AND V.R. TUBES

VR105/0C3 V.R. Tube

884 Gas Triode ..
2050 Gas Tetrode

BC-639 Tube Kit.
BC639

ONLY $
Command Raceiver Tube Kit. 6 brand new tuhes as
used in the Command Receivers. All for only $2.85,
Command Transmitter Tube Kit. 4 brand new tubes
as used in the Command Xmtrs. All for $1.85.
RU-16/17 Tube Kit. Contiins & tubes all brand new
\n(l for only $2.85.

Consists of 14 tubes for fdmous
sy)osréable set. All  BRAND NEW AND TOR

2—89’s ana

CH ANCE TO GET_ the special 20-4 Ampe-
rite Regul’\t()l tuhe for the PE-120 Pwr. Supply (for
BC&5 ONLY 48c ea. Quant. prices on reques

6L SG Nat’l Adv. Brand. NE
, 79¢c ea. or 4 for $3.00.

Contains 4 tubes,
$2.85.

Don’t miss these at

% 4-HOUR MAIL.-ORDER' SERVICE. WE SHIP ANYWHERE,
20% DEPOSIT MUST ACCOMPANY ALL ORDERS, BALANCE €

www americanradiohistorvy com
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METERS
ALL BRAND NEW
WESTINGHOUSE

3” Round 0-1 Mil DC with bad &
good colared scale; can be used

in tube checker................. Each
?"dds)é:ﬁ;;“ 0- 1\ sg’x(le provided...... $3 45
e 7.5V AC................
% Round & Sauare 935 Xiil DO '
“0-1 Amp. DC............... ...
WESTON
4%" Round 0-5 Amp. AC with a 0-200 amp
B3 danannoaaaan o aanbonannnnaoann sa $3.95
2”7 Round 0-1.5 Mi'so.ooviiiiiiiiia, 2.25
2" Model 507 0-10 output units, (0-50
microanp niwovement} in wooden case.. 4.95
Without wooden case...................... 3.95
GENERAL ELECTRIC
37 0-200 Mil DO $3.45
3" Round 0-1 Mil DC....... ... ... 3.45
WESTERN ELECTRIC
3" Round 160-0-100 Mil DC............... $3.45
MISCELLANEOUS
3”7 Round Beede 0-1000 Mil DC............ § 1.95
3” Round Triplett 0-150V AC, 60 cvcle..... 3.45
3" Round Burlington 0-75 amp. AC........ 3.45
Roller Smith portable lab 0-150 Mil DC with
handle; 5%x6x3% .......... ... Ll 19.50

Roller smith portable lab 0-150 Mil DC with
handle; 532x6x3% ...t

2" Triplett 0-35 Mil DC..............
2" Round U.S. gauge 5-0-5 amp DC

RADIO TUBES

Standard Brands—All Brand New

Lt i e als vt e s i s i e i et e it et e i i i i i i i e A il i s s i it e et e vt et s i s i i e e i i i it i e i i s i i B i

2034/VT 6H6 ..... $ .59
224 ...$ .59 | 616 ..... .79
2043 . 7.50 | 6K6 ..... 59
C34 . 39 | 6SA7 . 66
72,9 annan 59 | 6SH7 . 29
3624 ... 39 | 65Q7 . 59
3030 ... 79 6X5 g 59
4B25/
6CF... 5.95 30 Speclal 19
5BPI ... 1.49 | 531...... 5
5FP7 1.95 7|7A .79
6AKS 79 724A/B .. 4.95
6ALS 79 | 724B .... L50

@
O N N M X 0 2 0 N N 2 N 0 0 N N N 0 N N 2 2 K K 0 0 0 N N N N N 0 N 0 N 0 0 N N O N 0 N O 0 0 i N N 0 K K K K 2

SELSYN MOTORS

50 V. 50/60 cvcles. Can be used
to turn small beam antenna or
as indicators. 3%"” diameter x
5%%"” high. 11‘\60 can be used
in series on 110V. A.C. 0
New.

: $4.95 E

Per Pair.............

T8-10 Sound power handsets in origi-

nal export packing. Brand New...Each $ ' 5 00
2 O L. $27.95

BC-223A Transmitter. 2000 to SOOOI\L without

tubes—with one tuning unit. Brand $ I 2

N L e L L L L LT LT .

With extra tuning unit 3000 to 4500KC..... §14.95

INCLINOMETER

Jaeger E3-2—In 3-inch round case. 1las an ad-
justment knob for leveling purposes. This is Goxt
Surplus, Brand New. It costs the Govt. $"
many times the Jlow price we ask....... L

A
%
X
*
NAVY TBY TRANSCEIVER
x
b
*

{2l S i s s s s mlee i sl (i 2 i A i A it e At

(4]
I'3°3 333 3333333333333

28 to 80 Megacycles

Frequency equipment. Types of transmission MCW.
Telegraphy and Telephony Power output, .5 watts.
Complete with tubes, aerial. Head Set, crystal
controlled.

Microphone, 3 spare tubes $32 5
and canvas carrving case............

Watthour METERS
GE 1-16 single phase 60 cyele 115-120
volt 5 amp.—two wire—glass case.
WESTINGHOUSE—metal case—115
120 volt 60 ecvele—5 amp. single phase. <> FRE A
SA\GIA\I(FmemI calse~lla 120 vOIt \pmeems
60 cycle—35 amp. single =
DHaSE. ...ov i $6l95 w
$7.95

Sangamo 10 and 25 amp........

rreTTTTYTYEYETYETYYY

Prompt Delivery—25% deposit required on C.0.D.
order. Shipped .F.0.B. New York—Write Dept. RN7

MICHAEL STAHL, ..
39 VESEY ST.

New York 7, N. Y., WO 4.2882
»*
Fo e F e ek Fede ok Fede ok deded e Aok ke o ek ok ok

00

)H(****************************************************************************‘A'****************************************x-

-

voting for vice presidents, and a deci-
sion on these officers will have to be
made by the club’s board of directors.
Editorial staff of this club includes
Irving R. Potts, editor; Carroll H.
Weyrich and Bernard L. Ahman, Jr.,
broadcast band; James J. Hart, short-
wave; Earl Roberts and Gail Beyer,
amateur; and Carleton Lord, special
features.
* * *

) Verification Data

These current QRA’s from Fellers,
Hawalii, were copied from recent veri-
fications: Norwegian State Broadcast-
ing System, Short-wave Division, Oslo,
Norway—Radio Sweden, Short-wave
Section, Stockholm, Sweden—Direc-
teur du Cabinet du Governor General,
Service Information, Radio Noumea,
Noumea, New Caledonia—DBritish Far
Eastern Broadcasting Service, P.O.
Box 434, Singapore, Malaya—Direc-
torate General, Broadcasting House,
All India Radio, New Delhi, India—
Program Director, English Foreign
Broadcasts, Radio Indonesia, Batavia,
Indonesia—Northern Rhodesia Broad-
casting Station, P.O. Box 209, Lusaka,
Northern Rhodesia—Jean Pipon, Eng-
lish Department, Radio Saigon, Bureau
and Studios, 86 Rue MacMahon (P.O.
Box 412), Saigon, ¥r. Indo-China—
Radio Clube de Mocambique, Caixa
Postale 594, Lourenco Marques, Mo-
zambique—Radio Brazzaville, Poste
National Francaise, Brazzaville, Fr.
Equatorial Africa—“The Goodwill
Station, OTC,” Leopoldville, Belgian
Congo—Hong Kong Broadcasting Sta-
tion, Gloucester Building, 2nd FL,
Hong Kong—Swiss Short-wave Serv-
ice, 28 Neuengasse, Berne, Switzer-
land.

QRA for reports on Pakistan sta-
tions is I A. Ansari, Esquire, Deputy
Engineer-in-Charge of High-power
Transmitters, Karachi, Pakistan; no
IRC necessary. (Fried, Mich.)

YSUA, Radio Mil Cincuenta, la ave-
nida SUR No. 50, San Salvador, Re-
publica de el Salvador, C.A., verified
by letter in Spanish; however, this
station verifies reports written in Eng-
lish. (Weisberg, N.Y.)

Radio El Mundo, 555 Calle Maipu,
Buenos Aires, Argentina, QSL'd with
white card over pale blue call letters;
took two months by ordinary mail.

Pearce, England, received reply on
report of Emnglish transmissions from
Romana Libera, 6.205; QSL card
(map of Europe with position of Rou-
mania indicated) came from Societa-
tea Romana de Radiodifuziune, Bu-
charesti, Str. General Berthalot No.
60, Republica Populara Romana. Kary
recently received verification from this
QRA for his report on the 9.252 chan-
nel.

Kary has also received verification
from BEAS, 9.730, Nanking, written
just before that station was taken
over by the Chinese Communists.

TGDA, 7.462, Quezaltenango, Guate-
mala, verifies with pink and red card
printed in blue and showing a picture
of a building, has message on reverse
side; signed by Fernando Behar Al-

www americanradiohistorv com

cahe; QRA is Independencia 8; veri-
fied in 20 days. (URDXC)

QRA for .Tananarive is FIQA,
Radio Tananarive, Haut Comissariat
de la Republique, Service General de
L’Information, Service de la Radio-
diffusion, Tananarive, Madagascar; for
Belgrade it is Radio Beograd, Secre-
tariat, Belgrade, Yugoslavia. (Pearce,
England)

WRA-11, 18.450, RCA Communica-
tions, Inc., British P.O. Box 57, Tan-
gier, Morocco, wrote: “While it is not
our practice as a commercial commu-
nications company to encourage ama-
teur reception of our point-to-point
directed signals, I am pleased to con-
firm that WRA-11 was operating on a
point-to-point radio telephone circuit
between. RCA Communications, Inc.,
in Tangier, Morocco, and our stations
in New York.” Signed K. L. Hancock,
engineer-in-charge, transmitting.
(NNRC)

ES * *
Last Minute Tips

Budapest, recently returned to the
air on s.w. for first time since war’s
end, is reported to have moved from
9.700 to 9.818 in the 31-m. band; the
frequency in parallel is approximately
6.205 (or 6.2507). (Swedish DX pro-
gram)

All Communist-controlled Chinese
outlets have ceased announcing for-
mer “X’ calls, but the calls may not
have been dropped entirely.

Evening schedule for LRU, 15.29,
Buenos Aires, Argentina, appears now
2100-0100; LRY, 9.455, at 2115-0100.
(Rosenauer, Calif.) These carry inter-
national programs as does LRS, 11.88.
Laubscher, South Africa, hears LRY
well to closedown 0100.

VLX3, 9.610, Perth, parallels VLW3,
11.830. to 0500 sign-off; returns 0515
via VLX2, 6.130, and VLWS5, 9.610.
(Kary)

K4AF, 14.240, Pentagon Building,
Washington 25, D. C., heard recently
1215-1256; is headquarters for “MARS”
(Military Amateur Radio System);
nice card and verifies promptly. (Fer-
guson, N. C.) °

Pearce, England flashes that Eng-

Arne Skoog, DX Editor for Radio Sweden
and head of International League of
Short-wave Editors, in process of re-
cording a DX broadcast in Stockholm.

RADIO & TELEVISION NEWS
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lish programs from Rome on 9.63, 11.81, are now at 1410-
1445, news 1430; that Warsaw, 6.215, Poland, now has
news 1430, and that Sofia, 7.671, has adjusted English
broadcasts to 1520-1530, 1645-1700.

The Chinese station on approximately 11.685, mornings,
seems {o have an irregular schedule. (Rosenauer, Calif.)
This is believed to be BCAF (old XGAF, Nanking, now re-
moved to Taiwan, Formosa). Sanderson, Australia, reports
this one at 0545 with English-Chinese lesson, then music.
Gaynor, Calif., says recently it has been closing 0930 in-
stead of tormer 1000; he notes no English except for an-
nouncing Western musical numbers.

Sampat, India, informs that Radio Jodhpur, Rajputana,
is currently on 3.775 from 0800 to 0930 weekdays and Sun-
days 0800-1000, news 0840; he adds however, that was
to move shortly to 8550 for z‘he summer.

DTSP (?), 15.105, Munich, Germany, tuned 0906 when
was talking to New York; press report from Vienna fol-
lowed to 0928; at 0930-0945 in German, then announced
and continued with press reports from Berlin; signed off
0955 point-to-point with “Voice of America.”

URDXC reports that Radio Martiniqgue is now a Na-
tional Station and that within a few months “will be
bound to the French Broadcasting System,” when will be
equipped with a high-powered transmitter (“double 25
kw.”) and will start in service by 1950. Tt is believed
the increased power will enable Martinique to be heard
even in the Far East. QRA is Le Directeur du Service de
L’'Information, Radio Martinique, Department de la Mar-
tinique, Fort-de-France, Martinique, French West Indies;
is now on 9700 with 1.2 kw. heard around 1830.

Summer set-up for West Coast beam from Radio Aus-
tralia, 2330-0045, is VLAS, 11.76; VLCY, 17.84; VLGS,
15. 320 and to Africa, VLB5, 21. 540 Sunday DX session
remains 0025. In the British Isles-Europe beam 0200-
0315, VLB9, 9.58, has been replaced by VLBS6, 15.200.

* ¥ ¥
Acknowledgment

Many thanks for the FB reports fellows.
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Keep them
. K.R.B.

SNYDER AUTO ANTENNAS

Exceptional values—top quality.
Side Cowl—2 point mounting—fine chrome fin-

ish—66" extended—sturdy construction—with

6 INCH AUTO SPEAKER

6 volt, 4 ohm. Direct Auto Radio Replacement.

$l -39 each

and cover.

Standard 4 Prong Replacement

Vibrator. $1.29 each.
10 for $‘§]°95

WRITE FOR OUR

July, 1919

\NDING VALUES NOW AVAILABLE

CLARK 15 WATT
AMPLIFIER KIT

5Y3GT. » Mike and phono input. ¢ Separate
treble and bass controls. « Heavy steel chassis
* Frequency response 30-17000
CPS + 1DB. * Output impedances 4-8-16-500.
* Hum level 65 DB below rated output.

Kit comes complete with all tubes and
parts—ready for
matic, layout and instructions.

ONLY $18.95 ecach

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL.

Look For The TWIN-TRAX® Label

TWIN-TRAX
Magnetdpe Recorder

|| For The Best in Tape Recorders

27
év

m

AMPLIFIER |CORP. o_l AMERICA
New York, N.Y.

RRE TWIN-TRAX
TWIN-TRAX : PORTABLE
HeHOURIRES “TWIN-TRAX STANDARD

!

\
This label identifies the original and only TWIN-TRAX Recorder,
manufactured exclusively by Amplifier Corp. of America. It is your
assurance that the recorder bearing this label has the professional
specnflca’nons that have made TWIN-TRAX the

| everywhere.’

TWIN-TRAX was the first cornmercially available two-channel tape
recorder. Imitators have announced two-channel recorders with similar
names and similar external appearances. But it's the performance that
counts, not the appearance. Arnd the performance of TWIN-TRAX re-
corders cannot be duplicated. Our leadership in the tape recording
field has been undisputed since we designed the first magnetic record-
ing amplifier in 1936.

Remember, imitative Twin-Track or Two-Track does not mean TWIN-
TRAX, because TWIN-TRAX i the registered trade mark of the
best in tape recorders, made exclusively by Amplifier Corp. of America.
Send today for literature on the exclusive TWIN-TRAX line, and dis-
cover why TWIN-TRAX is the recorder engineers are buying.

*Registered Trade Mark.

Ampiirier Core. or America

398-2 Broadway New York 13, N. Y.

"choice of engineers

TV POWER TRANSFORMER

730 volt C.T. 275 ma. One 63 volt

winding-——two 5§ volt winding. Size,

shielded lead. $'|‘79 each
3Vax4 VY inches. Mounting Centers
Top Cowl—Universal mounting joint—sturdy
3, H 1

construction—chrome finish~—60" extended— 3x33% inches. Half shell mounting
with shielded lead. $'| 99 each type. FU“Y shielded.
ICA 100" Side Cow! antenna. High chrome . . $6.75 each
finish. Shielded lead. Firm Another popular Clark kit. All first line
construction, $1.99 .. | parts to make an exceptionally fine unit.

Five to a carton.......... $9' 50 ® 6 tubes—2—65Q7, 2—6V6, 1—5SN7, 1—

SPECIAL!
4-tube, AC-DC Amplifier. A terrific
buy! Has tone and volume control.

High quality parts throughout. Uses

installation. Sche-
two 3515, one 35Z5, and one 12SL7.

Only $2.95. With tubes, $5.29.

LATEST CATALOG

10}
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WHERE TO BUY IT..........

WHOLESALE RADIO |

of Baltimore

EVERYTHING YOU NEED FOR
TELEVISION ANTENNAS AT
ROCK-BOTTOM -PRICES

GET TOP T.V. & F.M. RECEPTION with
“iRanger” HI-LO ARRAY

ANTENNAS

Duo-orienting folded di-
pole with refiector. Range
$0-216 me. All T.%. Chan-
\ nels and FM. D.B. gain is
b 75 “plus’” 4.2 for_each section
$ . over dipole. E¥ach section
may be coupled or operated

with 5 ft.
with separate transmission

Mast and
Mounting Less  lines. Individually rotata-
Bracket Lead-in hle tor maximum signal

strength.
LIGHTNING ARRESTERS RCA. Strap-on 66°
style. For 300 ohm lead.............
STEEL EXTENSION POLES 4 ft. 13/ di. 95
Crimped to connect inside of ant. mast. c
GUYWIRE 6 strand # 20, per 50 ft.. 29c
72 OHM COAXIAL CABLE RG59U. (ac
per ft.) 100 ft. ... ... 3435

300 OHM TWIN LEAD

100 ft.) 1,000 ft. ($1-95 per s‘z 75

WE HAVE THE COMPLETE LINE OF AMPHENOL
& TRICRAFT ANTENNAS

In Kit Form “EICO™
5” SCOPE

e 139.95

For AM, FM and TV.
Horizontal sweep 15 to
30,000 cycles. Linear
sweep with 884 gas tri-
ode. Graph screen for
measuring_ peak to peak
voltage. Ilorizontal and
vertical frequency re-
sponse from 50 cycles to
50 Ke. Input impedance
—1 megohm and
mmfd, Etched panel for =

long lfe. Tubes—2-6817, 2-5Y3, 1-834, 1-5BPL.
Provision for ext. svnchronmauon test voltage and
intensity modulation, Deflection sensitivity: .30V.
per in. full gain, Detailed instructions and pic-
torial diagrams included. NOTHING EBLSE TO
BUY. Operates from 105/130 V. ae. 50/60 eyeles.
Size—816" W x 13" H x 17"

Eico Vacuum Tube antmeter in

Form. Model 221-K............... Kh $23 95

TELEVISION PARTS

FOR ALL 630 T.S. CIRCUITS

Ti104—Horizontal (Synch.) Discrim-
inator Transformer. Interchange-
able with RCA type

08T ...wenenie $|.56
Tii2—Width Control %II: Inter-
changeab}e with RCA e

OTRT +.vvvnasersosesees 48¢c
TIIB—Hnrlznntal Deflection Output

Transformer. Interchangeable with
RCA Type 211T1 or
PABH aenanasson0DR06000 .

T121—Deflection Yoke. 8.3 MH ver-
tical 50 MH. Interchange- $4 95
able with RCA type 201D1
Tl22—FocusIle h 247 Ohms D.C.
resistance. Interchange-

able with RCA tyDe 202D1 ss'go
R13i—Picture and Sound Controf.
10,000 ohms and 1 megohm dual
control with power

switch .................. L)
R168—Vertical and Horizontal Hold
Control. 1 megohm and 2
50,000 ohms dual control. .
Ti20—12 Channel Tuner. Complete

with 3-6J6 tubes. Pre- $45.00

aligned KRK-2 ......
H111A Shield for Voltage Divider......... s I l50

H102—Bracket for Tuner Shaft Bearing....

The Above List Shows Just a Few Values)
Write for Complete Listing.

WRITE DEPT. QR. 80 TODAY FOR OUR

FREE MONTHLY "FYI'" BULLETIN
Phone MUlberry 2134

HOLESALE
RADIO PARTS CO., Inc.

3211 W. Baltimoere §t,

BALTIMORE 1, MD.

102

Station

HE Air Force Station of the

Month is WSAAF at Kelly Field,

Texas, the outstanding station of
the Air Materiel Command. It was
conceived by Lt. Col. Walter W,
Downs, Communications Officer for
the San Antonio Air Materiel Area in
the Fall of 1946 and has been nur-
tured to robust maturity by Capt.
Chester B. Lewis, W5MTS, present
trustee, and Staff Sergeant William
Fortune, Jr., WSMGO, head operator.

First appearance is striking. It
doesn’t look like a ham shack at all.
There is no haywire. All of the con-
trol lines to the transmitters and
beam antennas are neatly cabled and
there is a rug on the floor. The entire
room 1is spotless. The conventional
QRSL wallpaper is conspicuous by its
absence. A certificate of recognition
from the ARRL for W5AAF’s work in
the Texas City disaster and a member-
ship certificate in the League, neatly
framed, are the only adornments on
the walls.

Five transmitters with the assist-
ance of five antennas have garnered
thousands of QSO’s for WSAAF. The
BC-610 does its share of the work;
with tuning units for 20, 40 and 80 in
the exciter deck and the final tank
coils conveniently located, band-hop-
ping can be done in mighty little time.
The antenna selection is made from
the miniature “H-frame.” EO-1 cable
comes down to the floor and up the
wall, and the transmitter is out far
enough to permit easy access for
trouble shooting. Rocks are used on

of the Month

all bands; but if going gets rough, the
boys go v.f.o.

Four T4/FRC transmitters are con-
trolled from a second operating posi-
tion. Bandswitching here is almost
oversimplified since each transmitter
has its individual antenna, and it is
merely a matter of flipping one switch
to jump bands.

Receiver perference may be exer-
cised by the op from an SX-28, an
RME-99 or a super-pro. The building
was selected for its low noise level
location which goes down another db.
when the parasitic arrays are used.

Beams are the home-grown variety
but constructed as neatly as any
store-bought job on the market. Both
10- and 20-meter beams use a folded
dipole as the driven element and close
spacing for reflector and directors.
The one big heartbreak for WS5AAF
was when the CAA ordered the 115-
foot steel tower cut off at 65 feet since
it was regarded as a hazard to air
traffic at the field. Other antennas are
a tri-flex for 20, a doublet for 40 and
a long wire for 80 meters.

S/Sgt. “Bill” Fortune, Jr., used the
flame-proof knob from ‘Bill” Senior’s
100-ampere solid silver key as a teeth-
ing ring and was lulled to sleep by the
drone of the Benwood synchronous
rotary that signed 5LX. It was impos-
sible for him to escape being a ham.

Captain Lewis has held a ticket
since 1929, which almost makes him
an old-timer. His first call was
W9ZZS. In addition to being trustee
of W5AAF, he is Communications Offi-

S/Sgt. Bill Fortune. Jr.. W5MGO. chief op at W5AAF, doing some brass pounding on 40.
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cer, Technical Services Staff, San An-
tonio Air Materiel Area.

W5AAF keeps a regular schedule
with K8AIR at Wright-Patterson Air
Force Base at Dayton, Ohio; and Cap-
tain Jim Ford, MARS Command Di-
rector for the Air Materie! Command
uses WS5AAF as a criteria for other
AMC MARS installations.

What’s New in Radio
(Continued from page 68)

back immediately. The tape can be
erased completely or in part, and can
be reused any number of times for
different recordings. To play back the
tape, simply turn the play-back knob,

and the magnetic impulses recorded
on the tape are instantly converted
back to sound.

The unit is housed in a maroon, sim-
ulated leather case with carrying
handle. It operates on 60-cycle, a.c.
current, and is available with radio
(Model RT-50R), or without (Model
RT-50). The radio tuner compartment
can be used for storing extra reels if
tuner is not desired.

8-INCH REPLACEMENT SPEAKER

The Permoflux Corporation, 4900
W. Grand Avenue, Chicago, Ill., manu-
facturer of a complete line of speak-
ers, announces that it has added to
its listing a hew eight-inch speaker
with an 87-ohm field.

The new speaker model, No. 7529, is
an exact replacement for the Motor-
ola VT-107, VT-121, and 12VT-16 sets.
In addition to the new unit, the com-
pany carries both permanent magnet
and electromagnet jobber replace-
ment speakers.

NEW HYTRON HELPS

As a result of its Service Techni-
cians' Tool Contest, two unique items
are being offered by Hytron Radio &
Electronics Corp., Salem, Mass., both
of which are available through all of
the company’s jobbers.

One of the units is a tube lifter
designed to be used for all standard,
GT, G, and metal tubes. It can be used
equally as well for removing vibra-
tors and various types of plugs. This
new tool can lift the units out of their
sockets no matter how firmly they are
lodged and can be used wherever tug-
ging and prying would normally have
been necessary.

The other unit now being produced
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MAGNAVOX SPEAKERS 11

mou

You'll say.,
'—when you see thesc fine transformers!
0 V 60

POWER TRANSFORMERS
‘‘More power to you. Mr.

cycle, fully shielded, flush

87 680 ohms field with 6Vé8 90 nnl 6.3V @ 3.3 amps—3V @ 3
P.P. o utput cord & plug.$3.69 amps 700V CT. .. .. .nrns s $2.65
100 mil—6. 3V 3 amps—5V @ 2
127 P.M 7. magnet, S TEO 2.79
6V6 PP, output cord & i
FIE 5 0 0 o 846 o Glololdbl & 5.95 Ld 2.95
127 1,000 ohms field, 6V6
’ . amps_750V._CT 3.1
P.P. output, cord & plup: 5.95 200 ™mil—6.3V
12”7 680 ohms field, 6V amps 315V .. 4.25 4
P.P. output, cord & plug 5.95 [
RECORD CHANGER
COMPARE THESE PRICES i
A special buy! Seeburg
changer, complete with rim §&

All Alnico V

3” P.M.—.88 oz. ..$0.99
3”7 P.M.—1.47 oz... 1.15
1” P.M.--1.47 oz... 1.15
4”"x8” P.M. ...... 1.69

5” PM.—1 0z. .... .99
5” P.M.—1.47 oz... 1.15
6”x8” P.M.... 2.39
8” P.M.—
2,15 oz. ... 2.75
8” P.M.—
4.64 os. ... 2,85
8” P.M.—
6.8.0z. ..., 3.69
107 P. M
6.8 o0z .... 3.75

RCA SPEAKERS too!
6” P.M., 3.16 o0z. Alnico
7 i pped output
trin;!onner 4M, 8M,

ohms to voice coil. In-
dividually eartoned only

$.
2” % 8" P.M. Alnico

VOLUME
CONTROLS

With switch—all 3” shaft
10,000 ohms

25,000 ohms

50,000 ohms

100,000 ohms

1 meg. chms—Tapped
2 meg. ohms—Tapped

only 44¢ ea.

Records Change

oL FILLED CONDENSERS
a Less r's. Price!
Smoothty With This| Famous Make Uprughts' Stand-

Famous Make
AUTOMATIC 3
RECORD CHANGER
Changes 107 or 12” rec-
ords thhout a hitch!

off Insulator:
Mfd. 600 VDC .
. 600 VDC

fd. 600 VDC . !
Mid. 1,000 vDC !ll.

11 60 Complete ouUTPUT TRANSFORMERS
W 1th crystal cartndve arm § 38 ... .....
atyan 1.95 | 50L6 Push Buti.
amazing. ... ... . 6VE Push Pull
GENERAL_ELECTRIC PHONO MOTOR & PICK-UP
COIN SWITCH plus FREE AC line cord
60 cycle AC phono motor, 110
{{h‘x(éu:"?len will appreciate \ollt( Feathgr“t’e’g}t’tblc yid':d i
pick-up an urntable. e
F or juke boxes, radios l RE P T P E CORD

etce Model BTSCOAAL,
Asmeat

110 v, 60 cycle.

i i G T
iing o 3‘!53?‘. e il > $4.35

27 AMP WILLARD BATTERY &

2 volc new- type storage battery

and volt vibrator.
GE o 1 #530. Most depend
able for all farm sets. One in
a carton # 27-2
Battery alone .......... $1.79
Vibrator alone, 7 pl'DnQ; .99
SAVE' BUY BO FO!
1s AMAZING LOW
PRICE .............. 2.69
Another SENCO Specual'
6 volt Auto Vibra 4
Prong ......... .89

MINIMUM ORDER $2.50: When ordering, send 250, deposit
for all C.0.D. shlpments Include sufficient postage—excess
will be refunded. Orders without [)Ditlge will be shipped
express collect. All prices F.0.B. New York City.

Radio 'Mern “Who. Know

AVE AT

250,000 ohms—Tapped
500,000 ohms—Tapped

SENCO

SENCO RADIO, INc., Dept. K, 11 West Broadway, New Yorl( 7y N. Y., Tel BEekmanS 6498

drive wheel .........

CARTRIDGES. Brand new
PN88 Sure Crystal,$1.69
UAL HEADSETS
Slgnal Corps 2,000 ohms,
6 ft. cord & tips, bx‘md
new dually boxed.

= At even

T B ES d 0"e tess than
5 : before

brand new! R. ‘M. A. Guarantee!

Immediate; Delivery! Individually cartoned!

When ordering 25 or more as-
sorted tubes, deduct 5c from

SPECIAL

DISCOUNT! the price of each tube!
1
3¢
51
Vg 7
X9 SK7GT K7
29c EA SL7GT AT
1u SN7GT ATE
24 S5Q7GT AUT
2X 4BB BAS
6C 4C7 BEG
8C8G 4F8 BT
BFT/VT70 SJTGT
6SHTGT OT8 Z3
6SR7GT 4A 4B3
U7G SZ6GT F7
Y3 A6G
12A6 g L6GT
12A8GT 5
12F5GT 7
12H8 /51 L7GT
12K8 L6GT
26 W4
36 Y4 ZAGT
T1A Z5
77 Z6G 4
39¢ EA
1A3 OL6GT
F4 4 50Y6GT
Ua 4 33
A B3 36
Ad 59
AZ4 50¢ EA.
UiG ASGT
V4 Al
X4iG ATGT
Y3G 0 ABS
Y3GT 5 C.
YaG 9 C5G
ADTG 45c EA C
AFSG A4P CiG
AHE B5/258 D5G
ATG L4 DIG
AUS Q5GT L5G
ABGT R3 1E7G
BAG S5 F4
BE6 TSGT F7G
8CHGT AD G4
C6 B6 G6G
g | Ser | IHG .
6GT 5
6J5GT BJ6 H6G 14‘\’7/1"37 |
6JTGT D7 J6G
B6K8GT F5GT N5GT 182B/482
TG G6G R. 483
BKYGT PSGT A 7TOL7GT
4 R7GT A4G 69c EA. &
6SATGT SL7GT l A 6A3
SBT SN7GT D 6ACT/1852 B
6SDTGT SSTGT 6 6L7G
I O R
6SGTGT B6YBG
| = s
8UBGT Ad/XX1L, . 7
6VEGT A5 A3 117Z6GT
BX5GT A6 B8A4 83V
12AH7GT A8 GAB 59& EA
12aU6 AF7 6ABT 6LBGA
128H7 B6 | 6AHS 1
Hard to get tubes: Our tube stock {s constantly

being exp'inuea. If your tube is not listed,

write us!

‘Write for FREE
SPECIALS OF THE
MONTH BUYLLETIN®

!
|
|

5CP{ 9LP7 !

5API 3DPI

5AP4 1630 !
4API0 8013

$1.95 | 95¢ l

GOULD GREEN

252 Greenwich St., New York, N. Y.

PEN-OSCIL-LITE

Extremely convenient test oscillator for ail radio
servicing; alignment @ Small as a pen ® Self
powered ® Range from 700 cycles audio to over
600 megacycles u.h.f. ® Output from zero to 125
v. ® Low in cost @ Used by Signal Corps
® Write for information.

GENERAL TEST EQUIPMENT
38 Argyle Buffalo 9, N. Y.

|
|

ELECTRICAL SCHOOL

15§

Intensive 32 weeks’ residence course
in fundamentals of industrial elec-
trical engineering, including radio
and electronics. Extensive laboratory,
shop work, drafting. Prepares for
electrical technician and engineering

Electrical Training

aidesin communications, power, manu-
facturing, business machines, sales,
service. G. |. approved. 56th year.
Enter Sept. 6, Jan. 9. Catalog.

7698 TAKOMA AVE.
WASHINGTON 12, D. C.
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Jou Cant Harch these

MNP ANERICA Values!

110-VOLT DC
PLATE LOAD
RELAY

6000-ohm coil. SPST nor-
mally open contacts. Ex-

1 tra mnmlho atrlul u~ed1{:r
many applications.
- hikh, 14" wide. on 1%"
mtg. etrs.
\\?-.. $I'19\H 1003, $|-|9

Silver Mica Button Condensers

ACECKT

type)
((-) 20 mmf A-3505 () 360 mmf
(Dy 30 mt MA-3500 () 500 mmt
1 () 55 mmt MA-3506 (1B) 300 mmt
Z (A) 5 mmt A=3310 300 mmf
4 (H) F5mmt 4 02 500 mmf
ALA- {50-1 {A) 200 mmf EA-BG0T (F) 500 mmt
AA-3510 (F) 250 mf AIA-3518 (A} 2000 mmf

No. 18 2-conductor Wire & Drum

Uscd for running 110-volt A( lines, extension speak-
ers, etc., Full 175 fpet of highest qua]n\ wire with
tough. weather-resistant insulation. Combplete with
handy drum for spooling wire for storake. sz 39
Limited auantity U

BRAND NEW
METERS

Dejnr Model 310 meter for
all-around ham and test
applications. 10 ma D(
basic mowment {}6 -
ameter flange;

114" deep. atock up on

these while they last

MA-2030

racn 91,95

iron Core FM and AM
IF TRANSFORMERS

Righly efficient for new construction and replace-
ment. Hi-Q adjustable iron cores provide high selec-

tivity and gain. Only 2%%x13%” sauare: spade lug
moun (n,.

MA-Y 10.7 MC lF Transformer....., each 49¢
MA- 'n,s 455 KC IF Transformer. each 35¢
Never before at our low price! Highest

mla‘:it\ Rolden- lt(t)lnenxrill‘t;i;'llml'ld s{)le‘d $l -79
to harmonize with all cabinet design

Generous 50" v ® per yard

Intercom Transformer Set

One transformer to match voice coil to grid, an
other for 50L6 and similar output tubes, Both of
these fine units I'LUS a momentary DPDT spring
return push-button switch for less than value of
one transformer alone! These are small. strap-
mounting transformers.

Only 98¢ for All Three Units!

THIS MONTH'S SPECIALS!

T-17 Microphone and plug; used; good.

25 mh iron core RF cfioke: 100 N A D(,
25 mmf butterfly condrlmer
50 mf butterfly condense i3
Mercury switch; ﬂe\lhl(l 18 “leads

Brand new BC-366 Jack Box
SPDT Slide Switeh;

ORDER FROM THIS AD!

Send 25% deposit with order. Pay balance plus DOSt -
age on delivery. Get your name on Mid-America's
select mailing list and get first crack at latest. great-

est values in radio parts. electronic eauipment. tubes,
etc. Send orders to Desk E-79. Minimum order $2.50.

MID-AMERICA €O.Inc.

——RILII =]
MIDDRRIED
OO0

“ 2412 S. Michigan Avenue
: Chicago 16, 11l
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is a soldering aid. While the iron
keeps the joint hot, the fork tip of the
long, slender object (soldering aid)
straddles and grips the ends of wires
when unsoldering mechanically solid
joints. It handles like a pencil, leav-
ing the work visible. Other ways in
which this tool can be of help are in
separating and positioning wires,
plugs, contacts, etc.

-0

CIVILIAN SEAGOING
POSTS OFFERED

APPLICAT]()NS for civilian positions
as radar technicians are being ac-
cepted by the Transportation Corpe of
the Dcpartment of the Army. The posts
will be on board the sea transport vessels
operated by the Army for the Interna-
tional Refugee Organization in connec-
tion with the resettlement of DP’s from
Europc and elsewhere.
Applicants must be U. S.

citizens

| available to leave on short notice. If

accepted for such employment, they
will join their ships at New York and
set sail for Europe, South American
ports, or other ports around the world.
Salary offered is %4030 a year, plus
maintenance. Additional information
will be sent on request by the Crewing
Section, New York Port of Embarka-
tion. First Ave. and 58th St., Brooklyn
20, New York. N. Y. —30—

YOUR ATTENTION,
PLEASE

OWARD BROWNING has written us
asking that we help in contacting
those persons who attended the RMA-
sponsored Town Meeting of Radio Tech-
nicians in Chicago.

According to Mr. Browning, a num-
ber of the technicians in the audience
turncd in their lapel tags to indicate
they had earned Certificates of Leader-
ship in Television. The committee in
charge now has the tags which prove
the owners’ right to the certificates but
the registration tags of these persons
have been mislaid.

He is asking that the technicians in-
volved send their full names and ad-
dresses to Room 805. 21 East Van Buren
Street, Chicago 5, Illinois. in order that
their certificates may be properly in-
scribed and then forwarded to those
who worked so hard to achieve this
honor.

TELEVISION
TRAINING COURSE

TRAINING course in the principles

and praetices of television mainte-
nance is offered to radio men by the
General Electric Company Tube Divi-
sion, through G-E or Ken-Rad tube
distributors.

Designed for the more than 30,000
small radio service organizations
throughout the country, the course
aims to extend the service technician’s
knowledge of electronics to include a
thorough grounding in the principles
and techniques of television.

Eight lessons comprise the instruc-
tion unit, and these may be under-
taken by correspondence or group study
methods. A graduation certificate will
be awarded those completing the series.

—30-
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Mobile Transeeiver
(Continued from page 44)

from the front end, and the tuning
condenser is mounted thereon with a
small strip of polystyrene. The shaft
is coupled to the dial with an insulated
coupling. The dial is a 3" National
type “BM,” and is illuminated by a
dial light projecting through the front
panel behind the dial. The other end
of the hairpin tank circuit is fastened
to a small ceramic pillar. The cou-
pling link is also mounted on ceramic
pillars. Output and power jacks are
on the rear.

Alignment and Testing

The receiver and transmitter may
be tested with a 300 volt 100 ma. power
supply from the home location. The
most obvious point to begin with is
the common audio system. First let
the filaments warm for a few seconds,
then turn on “B plus.” The relays
should snap over. The relay control
circuit should be tested by pushing the
test button, and if both relays operate
positively, all is well. Touching the
grid of the first audio amplifier should
produce a loud hum. To test the audio
on transmit position, clip a pair of
phones (through a condenser) across
the secondary of the modulation trans-
former, plug in the microphone, press
the switch, and whisper, “Hello.” Don’t
turn up the gain too high, or you will
be minus a pair of phones, and pos-
sibly eardrums. When you are con-
vinced that the audio is working in
both positions, you can proceed to
align the receiver. A signal generator
is helpful, but not necessary. Plug in
the 6C4 detector tube and advance the
regeneration control. The familiar
superregenerative rushing should be
heard at about midscale. Now, tune
your regular communications receiver
to about 10.7 megacycles and adjust
the detector coil slug until a lot of
hash is heard on the communications
set. The detector is now operating at
10.7 me. Now, wrap an insulated wire
around the grid lead of the mixer
stage of your communications re-
ceiver, and tune in a signal close to
10.7 mc. There are usually a number
of foreign broadcast stations operat-
ing near this frequency. Connect this
wire to the grid of the 6AK5 mixer
stage. The signal should also come
through the superregenerative detec-
tor. Adjust the slugs on the first i.f.
transformer for maximum signal. The
i.f. is now aligned. Since the circuits
are fairly broad, no fine alignment is
necessary. Getting the local oscilla-
tor working is the next job. When the
local oscillator power is applied, a
reading of about one ma. should be
gotten across the 100 ohm resistor in
series with the grid leak. The tuning
dial should be set to midscale and the
trimmer set to about 146 mec. plus 10.7
me, or about 158 mc. This is best done
with an absorption wavemeter, using

RADIO & TELEVISION NEWS
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the dip in oscillator grid current as an
indication of resonance. Then, couple
the oscillator to the receiver through
the coax cable. The oscillator coupling
coil on the main chassis should then be
tuned until the grid current meter on
the oscillator dips. The coupling hair-
pin link should be adjusted until the
oscillator grid current is about 75 per-
cent of its no-load value. Tighter cou-
pling than this will cause the oscilla-
tor to be unstable. Tuning the oscil-
lator away from midscale should
cause the grid current to rise slowly,
and at either end of the dial it should
be about 90 per-cent of its no-load
value. Now, connect an antenna to
the set; signals should be heard, if any
stations are on. Tune in a weak sig-
nal and adjust the antenna trimmer
for maximum quieting. This com-
pletes the receiver alignment.

The transmitter tuning is much
simpler, requiring nothing but a 0-50
milliammeter. Plug in the oscillator-
tripler tube, set the meter switch to
read tripler grid current, press the
test button, and resonate C; (Fig. 5)
for maximum tripler grid current.
This should be between 2 and 3 ma.
Incidentally, a bakelite screwdriver or
wrench should be used for these ad-
justments since the trimmers are re-
turned to “B plus.” Next, check the
oscillator plate current. This should
be about 10 ma. Switch the meter to
the tripler plate and tune C; (Fig. 5)
for a dip, about 10 ma. It would be a
good idea to check this circuit with a
wavemeter, to make sure that it is
actually tripling and not doubling or
quadrupling. Next, plug in the 7F8
amplifier tube, but disconnect its plate
voltage lead from the terminal hoard.

Fig. 7. Schematic of the receiver oscillator.

Cae

(Ji
O

?Qg_

L2

0
0SC. POWER
JACK ON MAIN
CHASSIS

R-—2200 ohm, 2 w. res.

R.—100 ohm, V5 w. res.

R;—22,000 ohm, 1 w. res.

C1—3 13 ppfd. ceramic trimmer cond.
Co—S5 pufd., 2 pla.‘e midget tuning cond.
(&5 —68 ,LL/.Lfd ceramic cond.

C4, C;—1000 pufd. ceramic cond.

AM-FM Zuality CHASSIS

Here is exquisite high fidelity in chassis
form that will grace the finest cabinet.

The 513 De Luxe Tuner is easy to install in any
console cabinet, old or new and embcdies the Ilatest
engineering refmements for lasting high quality at o price

that defies competition.

The Espey 513 Tuner employs 10 tubes plus tuning indicator in a
super hetrodyne circuit and features a drift compensated circuit for
high frequency stability, tuned RF on AM and FM plus phono input
provision, and separate AM and FM antennas.

Model 514 De Luxe Power Supply-Audio
Amplifier is designed specifically o work in cenjunction
with Model 513 Tuner, and is also used wherever a
high quality audio amplifier is required.

With an output of 25 watts, Model 514 features a paralle! push
pull output circuit, self balance phase inverter system, extended
range high fidelity response, and inverse feedback circuif.

Write Dept. KD for your free catalog.

Makers of fine radios
since 1928,

= MANUFACTURING COMPANY INC.

528 EAST 71nd STREET, NEW YORK 21, N. ¥, - .| = TEL. BUtterfield 8-2300

AUTOMATIC M-90 AUTO RADIO

| BARGAINS

[ KEY Code Practice TAC J-33. New....... .. .$0.49
TRANSFORMER—Kenyon Trans. Co., Primary

110 v. 60 ey., Sec. 5 v. @ 60 amp. C. 1. 4.49
CATHODE RAY TUBE—5CIT.........cct0t 2.49
DYNAMOTORS—101-C ..........ccoan... 2.95

METERS-—Westinghouse 0-150 v. A.C. 2 1nch
panel Mount . ..vv et i i e

RFC,, RFCo—3.0 uh Wind 30 t. o 28 &
e IZ gy 3, ,',,ch pigtail f{,,;; or CIRCUIT BREAKER—Hcineman Elee. 110 v., Sondel o Bowarhit, UonoBitante Recention e Fis
high resistance, Vs w. res. G0 ey. 5 amp. or 30 amp. Kach......... .99 /':” wf(::‘:tinzhgra'caztg"f:é‘l’[,‘ded T $29.97
_ L7 : ; - I | | e 6 Tube model MO .................. .97
,u[{_{:gp’;yo/f lo/:: 037“":9“‘,{;" Sgtthfc’pp‘;r All €.0.D. orders to be accombanied by 25% deposit. HR - et 'r';gddﬁl K88 i EEEH

4 8 78 spacing. Right angle Orders without postage will be shipped cxpress collect. AlL_US YOUR ORDERS
bend in center (see text) 0.8, Berwyn, Md All orders nllnd within 24 hours, Illustrated parts list

L —Couplmg hairpin. #14 bare copper wire, F.0.B. Berwyn, Md. on quuest Sylvania and Cunningham tubes 509 off list
Y87 spacing COMPANY, Inc.

]x—C(m_.\‘ ch_assxs connector R & T EI;EZGBTFB‘OHNIUS Bivd ! Wholesale

II;L'__glC):;“l, l;,ght B Maryland s :’h.nne TOwer 5384 “m Electronics
| ube erwyn, Marylan ;.fu. at Commerce Fort Worth, Texas
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CONTEST DETAILS
All entries must be original circuits.
All entries become the property of Federal Telephone and
Radio Corporation.
Federal engineers will judge entries on basis of novel and
useful applications and select winning circuits,
Five winners will be selected from the entries received
during each month of the contest. A grand prize will be
awarded to the outstanding entry of the contest.
All entries must be received by the contest final clos-
ing date—July 31, 1949. Mail your eniry to Gontest

g B LR

@,

Box B.
6. Winners will be announced.

The five monthly winners will each re-
ceive, FREE, o Federal FTR-1342-AS
Selenium Rectifier Pawer Supply-
Bottery Charger. This compact unit,
with its é-volt, 6-ampere DC output,
hos many uses in home ond shop. It
comes equipped with o hondy
under-dosh mounting socket for
automobile battery charging.

ARE YOU RECTIFIER-WISE?
WIN A VALUABLE PRIZE

With your Circuit Designs Using Federal’s
Miniature Selenium Rectifiers

Here is your opportunity to convert your circuit
ingenuity into a useful ond valuoble prize. Federal,
the originator of the Minicture Selenium Rectifier, is
interested in your ideas on the use of this revolutionary
circuit element.

A multitude of circvits have been built around the out-
standing chorocteristics of Federal's complete line of
Miniature Selenium Rectifiers—audio amplifiers, home
rodios, television receivers, 'hom' transmitters, FM
adopters, phonogroph amplifiers ond mony other
electrical and electronic circuits. They all capitalize
on the long life, high current copacity, instantanecus
starting and grect efficiency of these rectifiers. This
compoct, lightweight television power supply is
typical.

These are but o few opplications. The uses of these
Minioture Rectifiers ore clmost unlimited. Get your
idea down on paper and send it in todoy. It may be
a prize winner!

FIVE MONTHLY PRIZES AND A GRAND PRIZE

The grand prize, o Federcol FTR-
3246-BS Rodio Service Power Sup-
ply, is invaluable as a source of
heavy duty, filtered DC power. Its
6-volt, 10-ampere DC output will
hondle outo rodio testing and many
other test and permonent power
requirements. list price $74.50.

MAIL YOUR ENTRY TO: MINIATURE RECTIFIER CONTEST

Federal Telephonte and Radio Corporation

SELENIUM INTELIN DIV. - 900 PASSAIC AVENUE - EAST NEWARK, NEW JERSEY

~« RADIONIC ..
Fowse of Radte and Teteotsion Buye

MAGNAVOX SPEAKER 12 PM. 8 ohm
voice coll. Will handle 15

Kare value!,, s .??ts. $4.70

2 MAGNAVOX SPEAKER 8 PM. 21 oz
slug 6-8 ohm voice coil. Remarkable fidelity.

Genuine — N1

* TRANSFORMER RCA model, 720 VCT @
160 ma., 6.3 VCT @ 4 amps.,, 5V @ 3 amps
Shell type, universal mounting $

Shpg. wt. 7 Ibs. .. ... . ... 2-95

“ FILTER CHOKE 4.5 Hy. @ 200 ma. Open
frare mounting. RCA model. Com- $
panion Diece to above transformer . 1 ° 5 5

"
TUBES Standard brands up to 80% off. Send for
list. TERMB: 209, deposlt with order, balance COD.

RADIONIC 300
Tribune Theater Entrance
170P Nassau Street New York 7, N. Y.

WOrth 2-0421 Open daily 9 to 6-~-Saturday 9-5
%

et
AT €O TN
PMEor 1. X

5 Ul
c
Y‘,O;éﬂ“ Street:

EMC Model 102
NEW POCKET
VOLOMETER*

|
1000 OHMS $ 90
PER VOLT METER. .. . 13

® 3" Square Meter
e 3 AC Current

Ranges

® Round cornered,
Bakelite, Molded
Case

Resistance Ranges.
T
Specifications: 5 AC Voltage Ranges;
5 DC Voltage Ranges; 4 DC Current
Ranges; 3 AC Current Ranges; 2 Re-

sistance Ranges,
vmmﬁm&h)

*Reg. trade mark for Volt-Ohm-Milliameter

Write For Catalog A-7

423 Broome St.
New York I3, N. Y,

|
EM

ELECTRONIC MEASUREMENTS CORP.
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Switch the meter to the amplifier grid
circuit, press the test button and re-
adjust the tripler plate tank for maxi-
mum grid current. This should be
between 10 and 15 ma. Now, the
amplifier must be neutralized. As the
amplifier is tuned through resonance
(no plate voltage on the amplifier, of
course), the grid current will flicker
slightly. Adjust the neutralizing con-
densers until this flicker disappears.
This will probably occur with both
neutralizing condensers near mini-
mum capacity. When neutralization
is completed, plate voltage may be ap-
plied to the amplifier. Recheck all
previous tuning adjustments {except
neutralizing), for maximum amplifier
grid current, and switch the meter to
the amplifier plate circuit. Tune Cs
(Fig. 5) to minimum plate current,
which should be about 15 ma. When
the antenna is connected, the coupling
link and C, (Fig. 5) may be adjusted

- s0 that minimum plate current is 20-

25 ma. The amplifier may be loaded
more heavily than this, but it is not
necessary, since the power increase
will be small and tube life shortened.
When a microphone is plugged in and
the gain turned up the rig should
modulate “upwards” and sound pretty
good in a monitor. The complete rig
is now ready to go.

Installation

There are as many possible installa-
tions as there are types of cars, and
this rig is adaptable to all of them.
It is also very well adapted to home
station use.

Of course, the obvious and necessary
place for the tuning unit is close by
the operator, but the main unit may be
placed almost anywhere. In a busi-
ness coupé, the ideal place would be
on the shelf behind the seat. In that
case, an external speaker would not
be necessary. In sedans, the best place
is in the trunk, or possibly on the shelf
behind the rear seat if there is room.
One might ask, “But how are the con-
trols to.be manipulated?”” The answer
is that no manipulation is necessary.
The transmitter, of course, is tuned up
and forgotten, except for an occasional
routine set of meter readings. The
transmitter a.f. gain is set once and
need not be readjusted. The receiver
regeneration is set to its most sensi-
tive point and forgotten. The only
control which might need adjustment
is the receiver volume control; but
superregenerative detectors have al-
most perfect a.v.c. action, and you will
be surprised at how little change is
needed. If you still think you need
one, an inexpensive attenuator may be
placed in the remote speaker lead. The
remote speaker may well be your car
radio’s speaker if it is a PM type with
a 3 ohm voice coil, which most recent
sets have.

Of course, a good antenna is essen-
tial for good results. The best type
possible on a car is the quarter-wave
ground-plane vertical, mounted on the
center of the car’s roof, which is the

RADIO & TELEVISION NEWS
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ground plane. If the XYL objects to
your boring holes in the top of the car,
the antenna may be mounted with
rubber suction cups available in any
auto supply store.
either 52 ohm coax or two lengths of
75 ohm twin-lead connected in paral-
lel. The latter actually works better
since it more nearly matches the im-
pedance of the antenna. Also, it is so
thin that it may be jammed under the
window, which cannot be done with
coax, unless you don’t object to drafts
in cold weather. All cables carrying
6 volts should be of heavy wire, No.
14 or better, and where wires pass
under the car chassis a good grade of
insulation should be used.

Remarks
The rig gave remarkably little
trouble in its construction and in-

stallation, and most circuits worked
right off the bat. Only one trouble
turned up: when the transmitter was
first turned up we had a bad case of
r.f. feedback to the audio system. By-
passes were tried here and there to no
avail until a point was found right at
one of the relay contacts that seemed
to be causing all the trouble. This is
shown as Cy (Fig. 2) on the diagram.
In another layout, this might be
needed elsewhere or not needed at all.
No parasitics or traces of instability
turned up anywhere, which is quite
remarkable in a rig built so compactly.
QSO’s have been had over distances of
many miles while riding, and everyone
worked has reported the signal clean
and steady. All in all, quite an im-
provement over the v.h.f. mobile rig of
another day. 30—

ANOTHER USE FOR THAT
RUBBER GROMMET

FTEN, the alligator elips used to
erip the antenna leads, storage
battery leads, ete., do not hold as
hrmly as might be desired. A great
holp in keeping the elip lightly fastened
li 1o sllp a rubber grommet over its
“jaws.”” Sinee the grommet fits snugly
over the clip, the holdlng power is great-
ly increased, and there is no dangcr
that the lcad line will slip out of the
clip. . . . . . . . .. M.D.

4

BOSTON CHAPTER R.T.G.

F()LLOWING is a eomplete list of
officers elected by the Radio Teeh-
nicians’ Guild, Boston Chapter, 394
Washington Street, Brookline 46, Mass.

President of the chaptler is James
Stine of 212 Massachusetts Ave., Ar-
lington, Mass. Vice-president, ireas-
urer, and secretary, respeectively, are
Melvin A. Shikes, 156 Harvard Ave.,
Allston, Mass.; Hyman Leve, 479-483
Cambridge St., Allston, Mass.; and
Alfred T. Turner, 394 Washington St.,
Brookline 46, Mass.

Officers scrving on the board of di-
rectors are, George Batt, 8§ White Ave.,
Brookline, Mass. Edmu nd E. Chebator,
26 Cedar St., No. Cambridge, Mass.;
George 1. Cuatter, 179 Pleasant St.,
Malden, Mass.; and Herbert L. Gamer,
3145 Washington St., Jamaica Plain,

Mass. 30+
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The lead-in may be -

RADIO and TELEVISION
Thorough Training in All
Technical Phases
APPROVED FOR VETERANS
WEEKLY RATES DAYS—EVENINGS
RCA GRADUATES ARE IN DEMAND
For Free Catalog write Dept. KN-49
RCA INSTITUTES, Ine.
A Service of Radio Corporation of America
350 West 4th St., New York 14, N, Y.
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ABSOLUTELY NO KNOWLEDGE

OF RADIO NEGESSARY

' You Need No Additional Parts
The PROGRESSIVE RADIO KIT is the Only

Complete Kit. Operates on 110-120

Volts AC/DC 3
Contains everything you need. [Instruction book,

metal chassis, tubes, condensers, resistors and ali
other necessary radio parts. The 36-page Instruction
Book. written by expert radio instructors and engi-
neers, teaches you to build radios in a professional
manner. The circuits are designed to provide excel-
lent performance. Altogether, fifteen circuits are
constructed, including {1 receivers, | audio amplifier
and 3 transmitters.
SPECIAL OFFER—Electrical and Radio Tester sent
absolutely FREE with each Progressive Radio Kit.
Plus FREE Membership in the Progressive Radio
Club. Entitles you to free expert advice and con-
suitation service with licensed radio technicians.
ORDER YOUR KIT NOW!

ey VACUUM TUBE VOLTMETER KIT

A professli?onnl lziie%ev of test equipment you

need for FM an . Attrac-

tive steel CaSe. . i.iirecnienns $23' 5
FREE: Book on Advanced Servicing

Techniques.

5” Oscilloscope Kit
AM-FM TELEVISION
an absolute ‘‘must’’ for today's radio-
man, Input Impedance: 1 Meg. and
50 Mmfd. Tubes—2-SJ7, 2-5Y38, 1-
884, 1-5BP1. FREE: Book on Cath-
ode Ray 5
]

% § “Yolt-0hm-Mitliammeter
b Kit

i simple to construct, Inexpen
sive but accurate. FREE® Book

T o Dementary R $14,95

SIGNAL TRAGER KIT

an invaluable aid in trouble-

shooting. FREE: Book on Radio

Test Instru 5
1

7-10” TELEVISION KITS
Factory-built and aligned 13
channel Tuner—18 0
Bl Tube Kit—7” Kit,, .. . 14
Complete set of tibes, including
Cathode Ray

oy S b Res, " inclnding’ Cathode

Gomplote 86t o Biben oo InE P00 855,80

Cabinet for 7° or 10”7 kit 824-50
FREE:

: Television Servicing Notes,

206R5% AMPLIFIER KIT

High Fidelity Humless Amplifier

complete with five tubes and two

selenjum 0
.

rectifiers £
FREE: Book on Amplifiers. i e

TV_SWEEP GENERATOR KIT.......... $28.95
R: -26 Mec.

ange—2 Mec.

SIGNAL GENERATOR KIT.......cecoue. $18.95
150 Kc.-34 Mc. Fundamental,

35 Mc.-100 Mc. Harmonics,

RF _SIGNAL TRACER PROBE KIT........ $5.50
20 cycles—200 Mec.-IN34 Xtal.

ECONOMY AMPLIFIER KIT.............. $5.95
simple to build: complete with five tubes. FREE:
Book on Amplifiers.

25

5 TUBE AC-DC SUPERHET KIT........ $14.
complete with tubes and cabinet. FREE: Book on
Building Receivers.

6 TUKBI_EI_ AC-DC 2-BAND SUPERHET

complete with tubes and cabinet. FREE: Boo}‘(qi)ﬁ
Amatcur Radio Building.

7-TUBE AC-DC FM RECEIVER KIT..... $29.95
complete with tubes and cabinet. FREE: Tele-
vision and FM Servicing Notes.

4 TUBE SUPERHET PORTABLE KIT....$12.95
complete with tubes and cabinet, less batteries.
FREE: Book on Unusual Radio Circuits.

Automatic Bike Radio

Can be mounted on a bi-
cycle. or carried as a per-
sonal portable radio. Sup-
plied with all bicyele
mounting hardware and
telescopic antenna. Anti-

Tees bastorics. . S1T.47

Automatic Car Radio
6 tubes superhet. Three gang
condenser, fits all cars . . . easy
installation . . . mounting brack-
gt_‘xs9 ggcluded. List price
§ov(r ONLY . et 27.97
1so 5 tube Superhet
oNLY $25.97

Deduct 2% if full payment accompanies or-
der. C.0.D. orders accepted in U.S.A.

Write for further information concerning the above
merchandise. Send for our Free catalog.

PROGRESSIVE ELECTRONICS GO,
Dept. RN-23, 497 Union Avenue

BROOKLYN (i, NEW YORK

1068

This Association is a patriotic non-
profit organization, with chapters in most
of the larger cities, dedicated to develop-
ing and maintaining efficient personnel,
commissioned, enlisted, civilian, for the
supply (including design and develop-
ment), installation, maintenance and op-
eration of communications and electronic
equipment for Army, Navy and Air Force
and their supporting civilian activities. It
publishes a magazine “SIGNALS” at its
national headquarters in Washington.
Every American interested in any way
in communications is eligible and invited
to join. Further details may be obtained
by addressing the secretary at 1624 Eye
St. N.W., Washington 6, D. C.

AFCA CHAPTER NOTES

Atlanta

On April 18th, the officers and di-
rectors of the chapter met at a lunch-
eon at the Athletic Club to hear Brig.
Gen. S. H. Sherrill, AFCA National
Executive Director, describe the ac-
tivities at the third annual meeting
in Washington in March. Chapter
President Dan McKeever presided
and introduced Maj. Gen. E. W, Smith,
commander of the 108th Airborne Di-
vision, Organized Reserves; W. H.
Mansfield, AFCA area representative
and asst. vice-pres. of Southern Bell
T & T; James Bonner, genl. sales
mgr., Southern Bell; and Col. Charles
Olin, Signal Officer Third Army.

At the regular meeting on May 11th,
Maj. Gen. F. L. Ankenbrandt, Director
of Air Force Communications, was the
honor guest of the chapter together
with Col. George W. Goddard, Air
Force photography expert, who dem-
onstrated the three-dimension color
strip photography that featured the
1948 AFCA meeting at Wright Field.

Augusta—Camp Gordon

The charter for this new chapter—
the 33rd—was formally presented by
Brig. Gen. S. H. Sherrill, National
Executive Director, at the chapter’s
first organized meeting, April 19th,
at the Officers’ Club, Camp Gordon.
Col. Harold Osborne presided. He in-
troduced Maj. Gen. Spencer B. AKkin,
Chief Signal Officer of the Army, who
spoke briefly about AFCA and its ob-
jectives, especially as a means of
further unifying the communications
activities in the three services.

The following were chosen as in-
terim officers of the chapter: honorary
president—M. S. Symms, Southern
Bell T & T Co.; president—H. A.
Fleming, Southern Bell T & T Co.;
vice-president—F. A. Saxon, Georgia
Power Company; honorary secretary-
treasurer—Maj. Norman L. Kinley,
Camp Gordon; secretary-treasurer—
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Maj. Nell Farnham, Camp Gordon.

It was decided to hold meetings at
7:30 p.m. on the third Wednesday of
each month, alternating between Au-
gusta and Camp Gordon.

Chicago

The Chicago chapter held a meeting
on May 20th for the purpose of reor-
ganizing and planning chapter activi-
ties. Oliver Read, chapter president,
and T. S. Gary, AFCA National Direc-
tor in charge of chapters, arranged
the meeting. Speakers included Ad-
miral Earl E. Stone, Chief of Naval
Communications; Fred R. Lack, presi-
dent-elect of AFCA and vice-president
of Western Electric Co. and Brig. Gen.
S. H. Sherrill.

Detroit

An organizational meeting to estab-
lish a chapter in Detroit was held on
May 19th. Some fifty representatives
of communications and photography
were present, including officials from
Selfridge Field, the local radio sta-
tions, General Motors, Ford Motor Co.,
Western Union, and the Michigan Bell
Telephone Co. Mr. George T. Jeffers,
district commercial supt. of Michigan
Bell, made the arrangements for the
meeting. Brig. Gen. S. H. Sherrill,
AFCA Executive Director, came from

"Washington to outline the procedures

to follow in establishing the chapter.

European

The Spring convention of the Euro-
pean Chapter was held in Frankfurt
on April 30th. The guest speaker was
Maj. Gen. R. W. Douglas, Jr., Air
Force Chief of Staff, USAFE. He con-
gratulated the chapter on its activi-
ties under the severe handicaps which
exist in the European Theater. He
stated that thirty per-cent of the Air
Force was engaged in communications
work and described the communica-
tions systems in use in the European
Theater.

After reports from the various com-
mittees and sub-chapters, the annual
election of officers was held. The re-
sult was as follows: president—Mar-
tin M. Newcomer, representative of
The Western Union Telegraph Co. in
Germany; vice-president—Lt. Col.
Steve J. Gadler, USAFE, Chief, Elec-
tronic Supply; executive secretary—
Chase E. Laurendine, retiring chapter -
president, Communications Group, Bi-
Partite Control office, Frankfurt;
treasurer—Capt. Winston Williams,
OIC, Communications Center, ASA,
Frankfurt; counsel—Lt. Col. R. W.
White, Administrative Officer, OC-
SigO, Heidelberg.

At the conclusion of the meeting,
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the members participated in two
scheduled tours—one to the Rhein-
Main to see the GCA, and the other to
the air traffic control center in Frank-
furt.

Kentucky

The Kentucky Chapter is the winner
of the second annual “Chapter of the
Year” contest. A special scroll for
“excellence in activities, in interest
and initiative, and in contribution to-
ward the objectives of the association”
will be presented to the chapter at its
next meeting by T. S. Gary, AFCA
National Director in charge of chap-
ters.

New York

The program for the April meeting,
held at the Seventh Regiment Armory
on April 28, was sponsored by the Air
Force mempvers of the chapter. Due
to unforeseen circumstances, General
Gordon Saville, Commanding General
of the Air Force Defense Command at
Mitchell Field, who had been scheduled
1o speak, was detained in Washington
and could not be present. Col. Hobart
Yeager, director of communications
and electronics of the Continental Air
Command, acted as “pinch-hitter” for
General Saville and gave a very in-
teresting description of the organiza-
tion of the Command and its com-
munications problems. He also pre-
sented an unusual motion picture deal-
ing with atomic energy, called “God
and the Atomic Bomb.”

Col. John A. Hartman, USAFR, then
discussed the plans and functions of
AFCA as applied to the Air Force
membership and urged all eligible per-
sonnel to join the New York chapter.
Mr. Fred R. Lack, president-elect of
AFCA, and vice-president of Western
Electric Co., followed with an in-
formal talk on the events of the re-
cent annual AFCA convention in
Washington.

Philadelphia

The Philadelphia chapter has
launched a campaign to bring about
greater understanding and coopera-
tion between members of the armed
forces and the communications indus-
try in its area. The first of a series of
meetings in line with this objective
was held on April 19th at the Phila-
delphia Navy Yard. More than fifty
persons attended a dinner at the Offi-
cers’ Club and then toured the Navy
Yard to inspect shipboard communica-
tions equipment.

Pittsburgh

The regular monthly meeting of the
chapter was held on April 12th in the
Auditorium of the Bell Telephone
Building. Further consideration was
given to problems submitted by the
AFCA National Advisory Committee.
Subjects and discussion leaders were:
“Reduction of Time between Experi-
mental and Production Models of
Communications Equipment”’-——E. N.
Wells, Bell Telephone Co. of Pa.;
“Evaluation of Production Capacity by
a Unit other than the Dollar’—C. A.

July, 1919

B. S. Degree . . . in 36 months

Make one of the most important deci-
sions of your life—today! Capitalize on
your electronic interests—decide to be-
come an Electrical Engineer. Choose,
also, to save a valuable year by earning
your Bachelor of Science Degree here in
36 months of intensive study.

This 46-year-old, non-profit Technical
Institute offers a world-famous course
in Electrical Engineering with a major
in Electronics. You follow an industry-
guided program which is constantly at-
tuned to current developments. It pre-
sents a solid background in the basic
sciences . . . Chemistry, Physies, Math-
ematics, Wconomics and Electrical En-
glneering subjects . ., plus 19 techni-
cal specialty courses in Engineering
Electronics, including four courses in
Electronic Design.

Practical, military or academic training
will be evaluated for advanced credit.

ELECTRONIC TECHNICIAN

At the end of the first year of study of
the Electrical Engineering course, the
student is qualified as an Ilectronic
Technician,

secome an [ ECTRICA

MAJOR IN
ELECTRONICS

RADIO-TELEVISION TECHNICIAN

To young men interested specifically in
radio and television: Prepare here for a
career in television—the field which
business leaders predict will be among
America’s top ten industries by 1951.
In 18 months you become a Radio-Tele-
vision Technician, ready for positions in
receiver and transmitter testing, serv-
icing, sales, supervision and production.
Because of this school’s concentric cur-
riculum, the Bachelor of Science degree
in Electrical Engineering (Electronics
major) may be earned in 24 additional
months.

* ok K

A  SPECIAL, PREPARATORY PRO-
GRAM is offered for men lacking high
school diplomas.

TRAIN in modern, well-equipped lab-
oratories, shops and classrooms. TFac~
ulty of 85 specialists—over 1500 stu-
dents and 30,000 graduates.

—_—-MILWAUKE E —~

ﬁ FALL TERM OPENS OCT. 3 Scuml °f E“G'"EER'NG

Electrical Engincering 0000000090 36 months
Electronics Major

Electronic Technician ....... 000000 {2 months

Radio-Television Technician ,......18 months

1 MILWAUKEE SCHOOL OF ENGINEERING

Founded 1903 by Oscar Werwath

Send Coupon for free
48-page Pictorial
Bulletin, “Your

Career,”” and
110-page Catalog.

1 Dept. RN-749, N. Broadway and E. State, Milwaukee, Wis. ~

i Without obligation send me the Bulletin, ‘“Your Career,” and your catalog. ]

1 1 am interested in course. [ |

J NAME........ll [N e eeierraeiaeariaaas e eaieeeeas N AGE.......... [ ]

I ADDRESS .......... ceeens e e S, [ 1
Veteran of ]

ooy STATE. .o 0 World War 11

7201 E. Marginal Way
SEATTLE 8, WASH.

TUNING UNITS from BC-375

T.U.-6-1-9-10-26
Without Covers used in
YERY GOOD CONDITION

ea.

We Have Hundreds of Surplus Radio Items
"Send Us Your Inquiries"
Do Not Inciude Postage. We Will Send Postage Collect

“STERNOFE'S HAM SHACK™

AT-49/ApR4 RADAR ANT.
New radar dome type antenna
with mounting base and con-
nection in original carton.

1239

Control Box from SCR-522
BC-602-A & BG-602-D

Phone: LAnder 8100
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Sun Radio’s 4?###}/

CRYSTALS!

All crystals have Army MC
harmonic ratings but Sun
encloses directlons for derly-

ing the correct fundamental frequency in kilocycles.

JUST ARRIVED-—NEW
FOR HAM &
FT-243 holders, %4° pin

FREQUENCY CRYSTALS
GENERAL USE
spacing, fractions omitted

GENERAL HAM USE
USE 2.6-10-11-20-40 METERS
6006 6773 7840 5305 5840 6000 6573 7073 7506
6040 6873 7873 5677 5873 6273 6606 7106 7540
6073 7906 5706 5875 6340 6640 7180 7573
6106 6940 7940 5725 5900 6373 6673 7306 7606
6140 6973 7973 5740 5906 5406 6706 7340 7640
6150 7740 8240 5760 5925 6440 6740 7373 7613
6206 7773 8213 5773 5940 6506 6806 7406 7706
6208 7806 8306 5806 S973 6540 7040 7440 8173
49¢ c 7473 8340
EACH 99 H
10 for $4.50 EACH 10ter$9.00

CRYSTALS WITH

Fractions Omitted
ke

A MILLION USES

ke ke ke ke nuuuuuu
412 422 &1 02 Ak AT7 AW 508 515 519
A13 423 41 ua &6 479 a3 sox m-, 509 516 522
A1 428 435 A4 aEd 481 4@ s sis 53
415 425 435 M5 470 483 28

EEE RS 49 each
4 4 4435

419 429 440 M8 474 431 % C ac

420 431 a1 451 475 488 4T

Crystal Frequency
Standards

For Crystal Controlled
Signal Generators

98.356Kc 525Kc
Easily altered for 100ke | 526,388 533,333 537.500
Standard. Mounted In | 527777 534722 538.888
low loss 3 prong holder. | 529,166 536,111
$3.89 each |31  99¢ each
I.F. Frequency 200 KC CRYSTALS
Stnslnts Without Hold
K 10! olders
150 mkcm 99¢c 214,° x 234,°. Each 69¢
451388 454815
w27 s each 3 for $2.00

Assorted Miscellaneous
stals
Fractions Omifted
370k 377ke  384kc  38Tke
g;z .‘;g 386 388
4
5 3m 39C
376 383
priced at a fractlon of the
cost of their holders alone,

For Hom and
General Use
Fractions Omitted

390kc  3%ke d03ac  408ke
391 397 L 409
392 398 ans 41

3 400

93 407
% W 79¢ each

CRYSTALS CRYSTALS | Crystals from B€6 10

FOR Spacing—2 Banana

AEyE e 2085 PI“‘Is.znz 3550

o I B

caso a0 | 2‘:,::‘,’,'.‘" 2145 2390 3250 39S

6610 7930 9 2155 2415 3322 3955

7350 ach | 2220 2435 3510 3995
3785 KC... 69¢ | 2258 2043 320

31,29 4190 XC .. .39¢c | 2260 2532 $~| 29
5030 KC. ... 39c | 282 2545 .

each 5485 KC....28¢ | 2300 2557 Each

« Payments must accompany order. Enclose 20¢ for
postage and handling. Minimum order—3$2.00 plus

stage.
%orystals are shipped packed in cloth bags inasmuch
as they areshock mounted. All shipments guaranteed.

Transcription Turnhbl;, Broadcast quality, 16~

weighted turntable. 33

De-luxe model, Reg. $155.00 net. ..

Professional Recording

78 RPM, famous make
.only $110.00
Turntable, 16", 33 & 78

RPM, Alumlnum alloy casting table, famous make,

Reg. $165.4

.only $118.00

Eastern Musleal Inﬂrumau( Ampllﬂer 2 ln uts
$65 ced to

Reg. $65.00. redu

Regal Talkfone, 20 watt PA amplifier, Reg. 365 00

reduced to

$24.95

Vision FM Teletuner, tunes In FM-88-108 mc on

your T\{] leer attaches to antenna.

Reg. St

only $12.49

Record Changer—Automatic, General Instrument,

Lo layl
Long Playln
base, wm) ng
redu

Scoop! TV Ante

.only $10.88

‘Record Player—333 RPM on wood
arm and permanent needle uews i

Ward TVH-9, H&-Lozefoslged dlpoles with refiectors.

10 foot mast. Reg. $

.now $9.90

@ TERMS: All items F.O.B., Washington, D, C. Al

orders $30.00 or less, cash with order.

Above

$30.00, 25 per cent with order, balance C.0.D.
Foreign orders cash with orders, plus exchange rate.

UN RADIO

938 FSTREET. N.W. WASH. 4. D.C

: markets in the next few years.

McKenney, Jr., Peoples First National
Bank & Trust Co.

Mr. D. L. Chaffee, engineer, Copper-
weld Steel Company, reviewed the
AFCA annual meeting held in Wash-
ington.

Richmond

The Richmond Chapter wound up
its activities for the season with a
dinner meeting at Ewart’s Cafeteria
on April 26th. Photography was the
theme of the evening's program. Mr.
G. Alexander Roberson, chairman of
the Photographic Committee of the
National Speleological Society, was
the guest speaker and gave an illus-
trated talk on “Spelunking (Cave Ex-
ploring) as a Hobby.”

Seattle

Forty-one members attended the
April 12th meeting at the American
Legion Hall. President Maurice Kerr
discussed the campaign being con-
ducted to publicize AFCA and in-
crease its membership in the Seattle
area.

Mr. Marshall B. James of North-
western Agencies spoke on the many
uses of titanium and the important
place this metal will take in the world
A
technical lecture was given by Maj.
F. J. Werthmann, covering diversity
receivers, frequency shift circuits, fil-
ters, multiplex mixer amplifiers, triple
diversity, teletype circuits and use of
keying c.w. on voice transmissions.

South Carolina

At a dinner meeting at the Fort
Jackson Officers’ Club on April 20th
the foundation was laid for AFCA’s
newest chapter—known as the South
Carolina Chapter. Arrangements were
made by Col. Fred Fister of the South
Carolina division of the Southern Bell
T & T Co. Over one hundred were
present, with a large delegation from
Charleston, headed by Capt. R. E.
Melling, USN, Naval District com-
munications officer; and a group from
the Greenville Air Force Base headed
by Lt. L. W. Lansdowne.

The honor guest was Maj. Gen.
G. H. Decker, Commanding General of
the 5th Division and Fort Jackson,
who spoke briefly of his experience
with communications and his opinion
of AFCA’s mission as an instrument
of military preparedness. Mr. Ralph
S. Grist of Atlanta represented
AFCA’s area representative Wm. H.
Mansfield and discussed the progress
made in establishing chapters in the
South. He then introduced Brig. Gen.
S. H. Sherrill, national executive di-
rector, who had come from Washing-
ton to describe the activities and pur-
poses of the association and the pro-
cedures to follow in forming: a chapter.

The following were chosen as in-
terim officers to take immediate action
toward increasing the chapter’s mem-
bership and organizing committees to
plan a worthwhile program of activi-
ties: president—J. M. McAlister,

| Southern Bell, Charleston; vice-presi-

| dents—J. L. H. Young, Southern Bell,
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Charleston; Capt. R. E. Melling, USN,
Charleston; Lt. L. W. Lansdowne,
Greenville Air Force Base; secretary
—Lt. George A. Frakas, Fort Jackson.

Southern California

The March meeting was addressed
by Dr. I. H. Swift of the Naval Ord-
nance Test Station at Inyokern. He
gave the audience an excellent picture
of how analog computers operate and
demonstrated them in the form of two
simulated airplanes, in one of which
was a simulated gunsight.

Lt. Col. H. W. O. Kinnard, USA, di-
rector of the Airborne Service Test
Section of Army Field Forces Board
#1, Fort Bragg, N. C., addressed the
May 12th meeting on ‘“Airborne Op-
erations, Past, Present and Future.”
Col. Kinnard was well qualified to
present this subject. During the war,
he was a member of the 101st Air-
borne Division, and since that time
has been one of the group principally
responsible for developments in this
field. He is temporarily stationed in
Los Angeles as technical advisor on a
motion picture pertaining to airborne
operations.

Spanish War Veterans Division

The 49th annual reunion of the
Spanish War Division of the U. S.
Veteran Signal Corps Association,
which is also an honorary chapter of
AFCA, was held at the Hotel Victoria
in New York on April 30th. Col.
George P. Dixon, President of AFCA's
New York Chapter, represented the
Association at the luncheon and ex-
tended the best wishes of National
Headquarters.

-

PAMPHLET HOLDERS

BY HARRY AICHNER

DO you have a dozen or so small book-
lets (camera manuals, address
books, data sheets, instruction pamph-
lets, ete.) with no place to call *“home*’?

To keep these easily misplaced book-
lets where you can always find them,
get a small cardboard carton, about 3
by 4 by 5 inches or so, and *‘file> your
material therein.

A box that came with a 10-watt radio
output transformer served the purpose
excellently in one instance. but any-
thing of suitable size will do, of course.

This makes a neat, compact con-

from getting cluttered up with ““little™
things, while saving you the frustration
of wondering ““Where on earth is that
book of formulas now?”’ —30~
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Spot Radio News
(Continued from page 16)

broadcast them for pickup at experi-
mental receiving points.

Just how many receivers will be in
operation, or whether the receivers
will be purely experimental or actu-
ally commercial models, designed for
future marketing, is not known at this
writing. There have been reports that
the receivers may be production run
models and even offered for sale in the
Bridgeport area. Standard receivers
with converters, which proved so effec-
tive in the Washington tests, will also
be used during these studies.

FM SPRANG INTO THE XNA-
TIONAL headlines recently as the
result of two addresses, one in Colum-
bus, Ohio, and the other in Washing-
ton.

During the Columbus talk at the
Ohio State University meeting of the
Institute for FEducation by Radio,
Leonard H. Marks, Washington gen-
eral counsel for the FM Association,
bluntly asked FCC Chairman Wayne
Coy for official action clarifying the
future status of FM broadcasting, ac-
centing the fact that for eighteen
months, the FM industry has been
beset with problems resulting from in-
decision on part of the Commission.

The association counsel was ex-
tremely critical of the delays encoun-
tered by FM broadcasters in applying
for construction permits for new FM
stations.

“There was a time,” he said, “when
FM applications were acted upon
within sixty to ninety days after they
were filed. That day has unfortu-
nately passed. Frequently a simple
application for FM facilities will take
eight months to be considered. During
that time the applicant’s interest will
naturally wane.”

A few days later Rep. Francis E.
Walter addressed the House on the
tardy progress of FM, declaring that

. “FM has been obstructed, stepped
on, blocked, or ignored from the
start.”

The representative declared that as
a result of his talk, during which he
said that the FCC has been guilty of
an “appallingly flagrant disservice to
the nation’s progress by its hurtful im-
peding of FM,” his mail was not only
voluminous, but startling. According-
ly, the congressman has asked for an
investigation of alleged violations by
the FCC of the Federal Administra-
tive Procedures Act.

Describing his motive for the query,
Walter said: “It is a basic declaration
of the Administrative Procedures Act
that every agency shall proceed with
reasonable dispatch to conclude any
matter presented to it, and this has
been obviously disregarded by the
Commission.”

FCC RECEIVED another verbal
drubbing from Senator Edward John-

July, 1949

WHO ARE CRITICAL

RELY ON

RELAYS - RESISTORS

You have the fullest assurance against failures and break-
downs ... you get long-life accuracy and stability ... when
you install Ward Leonard current controls. That's proved
by performance in countless applications . .. under the most
severe operating conditions. And that’s why Ward Leonard
Relays and Resistors are standard with so many control
engineers . ..and with radio amateurs, too. You will find
an economical answer to your needs in the wide range of
stock types and sizes...at your Ward
Leonard Distributor.

Radioand Electronic Distributor Division

WARD LEONARD ELECTRIC CO.
53-N West Jackson Blvd., Chicago 4, lll.

Send for

. CATALOG D-130
Gives helpful infor-
mation and data on
relays, resistors and
rheostars. Lists the
many stock types.

GOVERNMENT SURPLUS!

k D'V ENIMEERINGT HONTHS WORLD'S LOWEST PHICj

Intensive, specialized course. including strong basis |
in mathematics and electrical engineering, advanced
Radio Theory and Design, Modern laboratory. Low
tuition. Self-help opportunities. Also 27-month
courses in Aeronautical, Chemical. Civil. Electrical
and Mechanical Engineering. Goy't approved for

G.L’s. Inter Sept., Dec.. March, June. Catalogue.

INDIANA TECHNICAL COLLEGEif

| 979 E. Washington Blvd., Fort Wayne 2, Indiana

& REFLECTORS

EASY TO
CONVERT INTO

I A 22WAY PHOTO
TINY RADIO. :)LPAE?ATES ON 110vV. AC & 12V. BATTERY
seg plastic ca;e . No tullae‘s;. B 4 ¢ ¢ 1 C
atterics ‘or eleatric: i rand new at a fraction of original cost. Contains
Niosa ,"ﬁ"‘:ﬁ‘é;.vf“i’;:’;. finest component parts available. All necessary
stations. Only $3.9 parts and complete instructions included. After
' or‘cfenﬁ’monﬁ‘;s"g1"5’5"",};3 conversion, works on 110V AC or .
4 ‘sv 9 C.0.D. Complete 12V battery by a flick of a switch. -
a € o
. uSﬁG“ t\yv,é‘h °pgrs‘3)'},a‘31:§,yhéﬁé": = IMMEDIATE DELIVERY ON ALL MAIL ORDERS
et your ny radio now
MIDWAY SALES CO., DEPT. TRN.7, KEARNEY, NEBR, CINEX, INC., 165 W, 46th $t., N. Y. 19, N. Y., Dept.RN.7
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2" GE 0-200 MICROAMPS

 HELLD AND GOOD BUYS

Model DW51 Panel Meter. ... .. each $4.50

ADVANCE ANTENNA RELAY
110 Volt 60 Cy in;ll Cer:gmlc insulation.

VIBROPACK

Complete only................ each

[1)sbe00 00 06660008 0800 8840 530050a380 3058058 $5.

6.3 Volt input—output 300 Volt @ 100 ma,
$8.95

VIBRATOR TRANSFORMER & Type 534C
Synchronous Vibrator as used in above. Both

6.3 @ 2 amp. Fully cased.

GENERAL PURPOSE TRANSFORMER
1deal for Bias. Filament, Isolation, Stepdown,
etc., 2 isolated 110v pr. sec. 110v at 900 ma plus
.Now each $1.49

2”7 0-5 ma Basic..5%1.95
27 0-3 volts DC.. 2.45

L2 37 0-150 V., AC..
27 0- lampRI‘ 2.45

STANDARD “METERS" BRAND NEW
g" 0—580£mes AC. $4 95

Oll. CONDENSERS

20 mfd 330 vdec. $1.85 15 mfd 1000 vdc. $2 95
1 mfd 600 vde. -29 2 mid 1500 vde. 1.25
2 mfd 600 vde. .39 6 mfd 1500 vde. 2.95
4 mtd 600 vde. .59 1 mfd 2000 vde. 1.45

600 vde. .79 2 mtd 2000 vde. 2.25

3/3 mfd 600 vde. .79 4 mtd 2000 vde. 3.65

10 mfd 600 vde. .95 6 mfd 2000 vdc. 3.95
2 mid 1000 vde. .79 2 mfd 4000 vde. 5.50
4 mifd 1000 vde. .95 1 mfd 5000 vde. 3.95

CHOKE BARGAINS

6 Henry 50 ma 300 ohms.......... 3 for $0.98

6 Henry 80 ma 230 ohms.......... .99

8 Henry 160 ma 140 ohms. .99

1.5 Henry 250 ma 72 ohms. 59

14 Henry 250 ma 140 ohms 75

6 Henry 300 ma 65 ohms . 75

4.3 Henry 620 ma 42 ohm 95

Swing. Choke 1. 6/12 Henry 1 Amp/100

MA I50RM. .o 24.50

.07 Henry 7amps .5 ohm............... 4.50

PLATE AND FIL. Transt. Pri. 110 V 60 Cy. Sec.

1120 V CT @ 600 MA, 6.3 V @ 3A, 2x6V_@

(S Eensbaaanbennnnonoadaoo00oaas each $9,95

DB. GREAT VALUE

UTC type PA 5000 ohm plate to 500 ohm line an:
6 ohm voice coil. 10 watts, 60 to 10,000 cps =
............. each $2.75

—

THORDARSON PLATE TRANSF. 2370 volts
CT at 250 MA tapped at 300-0-300 volts, plus 215
volt 55 MA bias winding. 110 volt 60 cy. pri.
Fully shielded.............c..... h$11.95

Duty. Pri. 110/220 V.
B KN INSUIALION . « v ov e s eeeeinie s $3

ERTRAN PLATE TRA\'SFORMER 1500~
1250 0-1250-1500 Volts at 1.5 amps. Continuous
60 cycles. Fully Cgasgds

HIGH CURRENT TRANSF, 820 Volts CT at 775

Ma. Pri. 110/220 Volts 60 cycles. Fully Cased.
Weight 35 Ibs................... .. ... $6.95
FILAMENT TRANSFORMERS
110 Volt 60 cy Pri. Fully Cased 6.3 volts 1.89

s 2.95

2.5 Volts 10 Amps. ... 00000 3.75
25Volts Ct 2L ADOPS. .. ..o ie et 4.95

MULTI-SECONDARIES

5}/VC(;21 Amp. 7oV6A75V6A ...... $5.95
3V 21 Amp. 6.3V 2A, 2.5V 2A. 4.75

5 Volts 44, 6.3 volts A L. . 2.50
2.5V Ct 20 Amps. 2.5V Ct 20A. .. ....... 7.95
2.5V Ct 104, 6.3V 1A, 5V 3A, 5V 3A. . ... 4.50

SOLA CONST. VOLTAGE TRANS. Pri. 95-125V.
60 Cy., Sec. 115V. reg., 120V.A. . ... each$16.50

DUNCO RELAY SPDT 6 Volt 60 cycle coil $1.39

10k-15k-18k-40k. .. ... each 15¢ 8 for

30-WATT WIRE-WOUND RESISTORS
Ohms: 100-150-1500-2500-3k-4k-4500-5k~5300-

99c¢c

tinuous Duty. Fully Cased. 3 KV insulation.
Limited Quantity ..................... $

AMERTRAN H. V. PLATE TRANSF. 1500-0-
1500 volts 600 MA Pri. 110/220 V 60 cycles. Con-

POWER TRANSFORMER

110 Volts 60 Cy Pri.-Sec. 700V. CT @ 125 ma
5 volts 3 amps, 6.3 volts @ 2.1 amps.$2.75

C D 1 Mfd 400 VDC 011 Tubulars. IO tor
015 59, Silver Micas........... 10
J N 6C4 Tubes. New, Boxed. .... 4
Heineman 5 Amp 110VAC. CKT BRKR
2 Mfd 250 VAC Condensers. ... ..
TRIMM ‘‘Commercial”
10 Meg 10 Watt Resistor. ..............
.02-400 VDC Tubulars. . ...... 5
Allied DPDT 24 VDC Relays
MU Switch with Roller SPST 15A 110VAC
C-H Toggle DPST 20 Amp 250VAC

.004 1000 VDC Mlcas ............ 10 for $0.
.01 600 VDC Micas.............. 10 for
1000 mid 25 VDC Electrolytics. 3 for

2 Meg. %5 19, Meter Multip RC..... .. 1
25 Ma. Littelfuses 15 ror
ERIE .0005 Ceram 151

Heineman 25 Amp 110VAC CKT BRK(R 1.
or
Head Phones. 3.7

Uelielield)llelie}

Minimum order $3.
PEAK ELECTRONICS CO.

188 WASHINGTON STREET, DEPT.
NEW YORK 7, N. Y.

1f not rated, 25% Wi(t)(')‘ order, balance C.0.D.
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son, author of the proposed Johnson
bill, which would hold power to 50 kw.
He ripped into every department in the
Commission, charging that ... “the
bewildered commissioners bogged
down in the technicalities and red tape
of their own creation.”

The senator slammed hard against
the clear-channel proposals favored by
the FCC which would give clear-chan-
nel stations authority to boost their
power to 500,000 watts. Such action,
he said, would concentrate control of
the industry in three or four New
York and Chicago corporations and
ten to fifteen major stations. He felt
that Congress alone has the power to
make such fundamental and all-im-
portant policy decisions.

The fiery legislator also accused the
Commission of delays in granting per-
mits and licenses and the violation or
bypassing of its own regulations in
many decisions.

Looks as if there is quite a series of
roaring debates and hearings ahead
for the Senate Commerce Committee,
the FCC and other communication de-
partments in Washington.

AN INTERESTING EVALUATION
of the growth of mobile units in
the safety and special radio services,
recently prepared by the FCC, shows
that there are more than 200,000 units
in the field.

The police lead the active users,
with nearly 44,000 radio-equipped
cars. Other users include the aero-
nautical group with close to 25,000
units; marine, over 17,000; industrial,
nearly 28,000; forestry, over 7000; fire,
nearly 3000; railroad, nearly 2000;
transit utility, over 1000; special emer-
gency, over 400; highway mainte-
nance, nearly 400; and the experimen-
tal group, which includes taxicabs,
buses and trucks, with close to 75,000
vehicles in the field.

In 1947, there were around 135,000
two-way cars licensed, and at the end
of this year, it appears as though
there’ll be nearly 250,000 talk-and-
listen equipped cars, trains, etc.

THE LONG-AWAITED allocation
rules for the mobile services have been
issued and will become effective July
1. The order calling for new identities
for the services, new frequencies for
some users, and the elimination of
some bands for others, affected rail-
road radio most, with 19 and 21 fre-
quencies being lost in some areas. The
train services, which are included in a
Land Transportation Radio Service
group, now have 47 frequencies in the

" 152 to 162 me. band, 41 of which have

been allocated for use in Chicago for
the thirty-two roads which operate in
and out of the ecity. Thirty-nine of
these same frequencies are also used
in areas outside of Chicago. In addi-
tion to these assignments, the roads
also received eight developmental
bands in the 450 to 460 mc. area, on
a share basis with Urban Transit
Radio Service.

Taxicab Radio received an increase
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in channels, with eight frequencies in
the 152-162 me. band, in two blocks,
each of four adjacent channels, allo-
cated.

The new rules established a new
service, Automobile Emergency Radio
Service, developed to speed the dis-
patching of emergency road service
repair vehicles by associations of pri-
vate automobile owners and by public
garages. This new service has one ex-
clusive frequency in the 30 to 44 mec.
band and two exclusive channels in
the 450 to 460 mec. band, the upper
band frequencies being available for
experimental work only.

Police Radio Service lost some fre-
quencies in the 152 to 162 me. band to
the Maritime Mobile Service, but was
compensated for its loss by the allo-
cation of an equal number of exclu-
sive channels in the 158 to 159 mc.
band. The shift in the 152 to 162 mc.
band affects about eighty-five licen-
sees operating about 1300 transmit-
ters.

In recognition of the importance of
radio communication in fire fighting,
the Commission extended -eligibility
in the Fire Radio Service to rural and
suburban volunteer fire companies,
which are said to comprise the largest
number of fire departments in this
country.

The new rules also provide for an
expansion of the former Forestry
Service into a Forestry Conservation
Service. Whereas, formerly, radio
could be used only in connection with
forest-fire-fighting activities, it will
now be possible for states and others
eligible to use radio for a wide range
of conservation purposes, from food
control activities to the enforcement
of fish and game laws. However, the
new rules recognize the importance of
forestry radio by providing priority
for forest fire-fighting communica-
tions.

For the first time, the Highway
Maintenance Radio Service, used
chiefly by state highway departments
in connection with repair and main-
tenance of highways, will be able to
operate on a regular basis, having re-
ceived exclusive frequencies in the 44
to 50 me. band. The service will also
be able to share frequencies in the 30
to 40 and 152 to 162 mec. bands.

The new rules also extend eligibility
for the Special Emergency Service, as
an expanded service, to include phy-
sicians in remote areas, ambulance
service, beach patrols responsible for
life saving activities and schoolbus
operators.

There’s a new Relay Radio Press
Service also provided for in the rules,
which permits complete mobile service
operations, and includes units installed
in reporter’s and photographer’s cars
and base station transmitters in the
newspaper office. For these opera-
tions, the service will share four fre-
quencies in the 162 to 172 mec. range
with the Motion Picture Service and
twenty-frequencies in the higher band
450 to 460 mec. range, with other in-
dustrial services.
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Radio facsimile received a bit of a
setback in the new rules, the Com-
mission denying the service any bands,
declaring that at this time, this
facility does not appear to be in the
public interest. The Commission ap-
plauded the extensive and successful
experiments of the New York Daily
Mirror with this type of transmlssion,
but found that such transmissions not
only take a much longer time than
the average radiotelephone message,
but also require a higher degree of
protection from interference for satis-
factory operation. This type of opera-
tion, the Commission added, would
find its principal application in metro-
politan areas, where spectrum space
is most in demand and where practi-
cally all channels must be shared by
a number of licensees, or a very large
number of mobile units, or in some
areas both.

Considering the innumerable tech-
nical and economic problems which
faced the FCC, they produced quite an
effective mobile-service pattern, which
should result in a stimulated interest
in two-way.

RADAR played a major role in guid-
ing the shuttling airlift planes to Ber-
lin during the recent blockade. Atop a
five-story building at Tempelhof Air-
field was installed a steel tower with
a rotating radar antenna which could
see all air traffic within 100 miles of
Berlin. The system provided a picture
of only moving targets or aircraft and
eliminated all ground clutter...L. W.

Within the Industry
(Continued from page 22)

vice-president; P, H. Hartmann, treas-
urer; W. F. Hoeppner, comptroller;
Chester H. Wiggin, secretary and as-
sistant treasurer; Dudley M. Day,
assistant secretary; C. Douglas Webb,
assistant secretary; John J. Brosnan,
assistant treasurer; Edmond H. Du-
fau, assistant treasurer; and Roy H.
Workman, assistant comptroller.

Board of directors chosen for the
newly-formed corporation is com-
prised of Sosthenes Behn, George
Everson, Philo T. Farnsworth, Wil-
liam H. Harrison, Charles D. Hilles,
Jr.,, David R. Hull, Edwin A. Nicholas,
Henry C. Roemer, and Ellery W.
Stone.

* * *

RCA COMMUNICATIONS, INC., 66
Broad Street, San Francisco, Califor-
nia, has opened the first direct radio-
telegraph circuit between San Fran-
cisco and Canton, China, and first
commercial contact with the Canton
station was made in San Francisco at
4 p.m. (PST) on April 27, 1949.

Operations with Canton are in addi-
tion to long-established RCA radio-
telegraph service between the United
States and Shanghai. Direct service
has been opened by the company also
between the Philippine Islands and

Canton.
—{50

July, 1919

SEE LE® FIRST. ..

- mmmm——— e - -4

Now you can have big-pic-
ture television at a reason. l
able price! Brilliant 130 sq. I
inch picture on direct-view
tube. All channel push-button tuning provides instant station I
I

selection. Has 300 ohm twin-wire lead for any standard an-
tenna. 8 inch P.M. speaker. Operates on 105-125 volts 60

cycle, AC. 19 tubes, picture tube
$25950

and 3 rectifiers. Ready for custom
installation.

SAVINGS ON BRAND NEW ODELS TV RECEIVERS

- 511—16" TV Remote Control .............. $395.00
. 512—121%"" TV Consolette ... ..., .. ......... .$299.50
Ng. 513—0" TY Table Model . ., SR e B £199.50 :
Me. 514——7" TY Portable (Built in antenna) 5149.50
Mo, 515-—15" TY Consolette in cabinet , . . ... £199.50 GIANT RADIO

Ha. 509—10'' TY Receiver in cabinet EEts
Mo, T-64—I10"" Custom TY Chassis with CR tube
HMa. T-64—I2" Complete with [2'" CR tube

. $269.50
$179.50
i e 3199.50

REFERENCE MAP

Just right for your control room
wall. Approximately 28”x42” .
Contains time zones, amateur
2ones, leading short-wave sta-
tions, monitoring stations. Mail

Coupon Today and 25c

$159.50
$ 79.95
..$ 69.95

S-12 PORTABLE

Hallicrafters new versatile, extra-
sensitive, all-wave portable receiv-
er. Covers standard broadcast
band and 3 CW bands—540 KC
to 30.5 MC. Operates from built-
in antennas—loop for broadcast
and 27 inch whip for short-wave.
Includes eight tubes and rectifier.
Operates on 105-125 volts DC or
40 cycle AC or battery. Sturdily
built — covered with handsome
lirown leatherette with brass plat.
ed hardware. 14 inches wide—
12Y4 inches high—714 " deep.

s 95 (batteries |ff BN Nl B MR mm WE RN MR =N e M
not included). , WORLD RADIO LABORATORIES R.7

744 West Broadway

Council Bluffs, lowa

The most
complete
Ham Catalog
ever
assembled,
Send for
your copy
today!

Please send me:

O NeV( Catalog O T-69 TV Chassis

O Radio Map [0 $-72 Portable Radio |

[ List of Used [J New Model No... __
Equipment I

Name.____._. LSS S,

Address. . m e e, AP o N I

Clty i GntiieoState

Mauke Your Career

WANTED! RADIO and TV

zlooo MP 48 In no other industry does the future hold brighter
financial promise and security than in AM and FM
mast bases Radio, Television, These fields need and want men

trained as announcers, seript writers, disc jockeys, and
radio technicians. It will pay you to investigate the
Don Martin School of Radio Arts, established in
1937. Complete day and night classes . . . the
latest equipment . . . and a staff of 30 nationally
known instructors. Over 97% of the combination
men graduates are placed on jobs immediately through
the free placement service. Approved for veterans.
FREE—Write for Free Booklet ‘“Your Future in
Radio.”

DON MARTIN SCHOOL OF RADIO ARTS
1655 No. Cherokee, Hollywood, Calif., HUdson 23281

400 SCR 608
200 SCR 300

NEW or GOOD CONDITION

Ers. ROYAL 19 rue chopin
BRUSSELS, BELGIUM
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TELEVISION
sE.RV‘c.“'G at a

oRICE YOU CAN PAY

R.S.E. 3 inch
T LEVISION SCOPE

Features:

WIDE BAND VER-
TICAL RESPONSE
FLAT TO 750kc
DOWN 3db
AT Ime¢
VOLTAGE GAIN

OF 20 AT 5mc AR-3

The R.S.E., AR-3 Scope has been built by
Armstrong to our rigid specifications. It's a
complete unit that embodies standard hori-
zontal amplifier and sweep circuits with
normal sensitivity.

The case is 8” high x 5” wide x 14” long,
attractively finished in “hommered” opal-
escent blue enamel. Operates on

standard 110 volts — 60 cycles PRICE
—40 ‘watts, Tubes, 3BPI—6AC7 $ 95
—6SJ7 —6X5—5Y3—884. In- 49_
structions included. Complete
specifications upon request. Satis-
faction or your money back.

F. O.B.
DETROIT

PUSHBACK

WIRE

BELOW MILL PRICES!
2,000,000 feet—tinned copper—all
Ist. class, double cotton serve, waxed
finish. Available 1,000 foot rolls.

22 gauge (6 colors)  $3.98 roli
20 gauge (6 colors) 4.98 roll
18 gauge (brown only) 6.49 roll

OZ4’s
(No Limit)
Fresh RK and RCA.

Standard commercial
grade, not JAN's.

BUY 12 [ <
get 1 free 8

EACH

EGG CRATE OF 100 $4Q00

o

Demand This
. Seal of Quadlity

ORDER INSTRUCTIONS

Minimum order—$2.00. 25%, de-
posit with order required for all
C.0.D. shipments. Be sure to inciude
sufficient postage—excess will be
refunded. Orders received without
postage will be shipped
express collect. All prices
F.O.B. Detroit.

. I:‘\I.II\.I SUPPLY &

NGINEERING €O., Inc.

BY SELDEN AVE. DETROIT 1, MICH.
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INSTALLATION AND SERVICING
OF LOW-POWER PA SYSTEMS.
John F. Rider. Published by John F.
Rider Publisher, Inc., New York. 208
pages. Price $1.89.

According to the author of this book,
the majority of public address instal-
lations are those requiring low-power
equipment, from both acoustical and
economic viewpoints. The apparatus
discussed, therefore, is confined to a
rating of 50 watts or lower.

Even though the use of sound ampli-
fication has become widespread, there
are still many public address installa-
tions yet to be made. A large source
of revenue is just waiting to be tapped
by the enterprising, and an attempt
has been made in this text to give the
reader those facts and ideas on which
he can build, and at the same time to
give him a practical working knowl-
edge of the subject, so that he can con-
vert his knowledge into dollars and
cents as he goes along.

Beginning with a 24-page chapter on
the fundamentals of sound, the text
devotes another 50 pages to micro-
phones and phonograph pickups, and
then enters into the more technical
aspects of PA operation with imped-
ance matching, amplifier specifica-
tions, loudspeakers, and installation
and servicing. The last chapter deals
with the use of the oscilloscope as a
means of quickly diagnosing defects in
a system.

Although the title of the book indi-
cates a limitation on the application of
the principles of this text, a great
amount of the subject matter will ap-
ply equally well to systems of higher

power.
* * *

ELECTRICIANS® POCKET COM-
PANION, by Benjamin Goldberg.
Published by Murray Hill Books, Inc.,
New York. 442 pages. Price $2.50.

In simple language, uncluttered by
discussions of nonessentials, this man-
ual is written primarily for the elec-
trical mechanic, apprentice, engineer,
or contractor. It is a helpful reference
book, providing many indexes and
cross-indexes so that wanted informa-
tion may easily be found.

Among the wiring diagrams are bell
circuits, heating-system circuits, light-
ing circuits, meter connections, alter-
nating-current motor connections, and
telephone circuits, to name a few.
Electrical formula applications are
listed conveniently; and all of the ta-
bles used by electrical workers are in-
cluded. The application of electrical
trade mathematics is explained in the
simplest way, with a problem and so-
lution for each formula. There are
diagrams on reversing motors, motor
connection, etc. In addition, there are
chapters on symbols and abbrevia-
tions, and on safety precautions and
emergency first-aid treatments.

This book, based on the 1947 Na-

www americanradiohistorvy com

tional Electrical Code, will supply the
hundreds of facts, figures and methods
needed constantly by the practical
electrician.

* * *

MOST OFTEN NEEDED 1949 RA-
DIO DIAGRAMS AND SERVICING
INFORMATION. Compiled by M. N.

Beitman. Published by Supreme Pub-
lications, Chicago. 160 pages. Price
$2.50.

This is first and foremost a manual
of diagrams and servicing information
for the experienced radioman who is
thoroughly familiar with reading and
interpreting such matter.

There are innumerable schematic
diagrams of most of the popular radio
models, such as Admiral, Belmont,
Crosley, DeWald, Ewmerson, Garod,
General Electric, Hoffman, Howard,
Airline, Motorola, Arvin, Olympic,
Philco, RC A, Silvertone, Stewart War-
ner, Stromberg-Carlson, as well as the
auto radio models of United Motors,
Zenith, Westinghouse, and Truetone,
among others.

* * *

PRACTICAL TELEVISION SERYV-
ICING, by J. R. Johnson and J. H.

Newitt. Published by Murray Hill
Books, Inc., New York. 334 pages.
Price $4.00.

This is a practical manual on serv-
icing television receivers. From the
first chapter, devoted in part to a re-
view of the types of television receiv-
ers, to the last, devoted to the newest
developments in color television, the
book proceeds through all phases of
television servicing. There is nothing
difficult to understand, as it starts with
fundamentals and proceeds carefully
and thoroughly.

Chapters on troubleshooting illus-
trate servicing problems with actual
case histories and photographic exam-
ples of faulty reception. Block dia-
grams of receivers are used to show
common faults of television circuits.
The cathode-ray tube is usually the
crux of the television servicing prob-
lem, and accordingly a chapter is de-
voted to a complete explanation. Cath-
ode-ray tubes, however, are only one
of the phases of television developed
in this book. A complete analysis of

the entire receiver is given. {30
HOOSIER STATE
HAMFEST

UNDAY, July 24, is the date chosen

for the 1949 Indiana Radio Club

Council Picnie, which will begin at
11:00 a.m. Central Standard Time.

The site of the festivities is Tippeca-
noe River State Park, which is located
five miles north of Winnemac on In-
diana 29 or U. S. Highway 35.

The cost will be 50 cents each for
vegistration for those over 16 years of
age, and a state park fee of 12 cents per
person must be charged, plus 10 cents
for each car.

Publicity Chairman Ted K. Clifton,
WISWH, will haundle all inquiries of
those interested in attending the ham-
fest. Address Route 1, Coldwater Road,
Fort Wayne 8, Indiana.

—30-
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Mobile Transmitter
(Continued from page 33)

4 ALL-META KITS

meet every service need

point is found at which no change oc-
curs in the voltmeter reading as ¢, is
tuned back and forth throughout its
range. The final amplifier is not hard
to neutralize, and the reader will find
that after the neutralizing point is
reached, a further increase in the
capacitance of C,; will upset the neu-
tralization. (4) After neutralizing, re-
place the milliammeter lead and tune
C: for minimum dip of the milliam-
meter deflection. (5) Go back through
the tuning, readjusting C., C:, and C:
for an improvement in the milliam-
meter dip. (6) After the antenna is
connected, adjust the antenna coupler,
antenna height, or other adjustment,

Streamline your shop and sharpen
your service with these attractive IRC
All-Metal Kits and Cabinets.

New All-Metal Resist-O-Kit is the lat-
est addition to IRC’s family of popular
METAL kits. Small, flat size makes
it ideal for service calls. Choice of 2
assortments—45 half watt, or 30 one
watt resistors in popular ranges

NEW RESIST-0-KIT

fiat, all-metal "ig' x 3%" x
6%’ V2 and 1 watt assortments.

IRC Resist-O-Cabinets are agdin avail-
able in heavy-gauge pigtal. Large and

to raise the final amplifier plate cur- \ sturdy, these All ! cabinets are o
1‘en‘t, at dip, to the full 15 milliam- | supplied in 3: offments—83 one. . ALL-METAL
peres, watt, 100 ha » or a combination RESIST-0-CABINET

We noticed that replacing the cover
of the transmitter case had negligible
effect on the tuning. We had felt it
was best to keep all tuning gadgets
inside the case, to prevent accidental
maladjustment. However, it will be
advisable in such layouts to keep the
coils as far as possible from the re-
movable top in order to prevent de-
tuning when the top is replaced after
tuning-up.

choice of 3 resistor assortments,
4 drawers, 28 compartments,

01792 half, one and” two
watt insulated resistors and.rew.¢lc
tolerance PRECISTOR.

. selected ranges. Four

ARG Volume Control Cab-
time favorite in modern
38, Stock of 18 Interchange-
haft Controls plus switches
1l shafts handles over 959,
gsin the Industry Red Book.
20 compartments and 3 handy drawers.

VOLUME CONTROL CABINET

all-metal, handles 95% of
all listings in Industry Red Book,

Design Variations

Many variations, of course, are pos-
sible in the mechanical layout and
construction of the rig. The circuit is
entirely conventional and is adaptable
readily to a variety of physical ar-
rangements. The keynote of these
efforts, however, is small size with low
power—the size in the interest of the
other purposes for which the car is
used, and the power with respect to
conserving the car battery.

For all of your daily resistor require-
ments (from 14 watts to heavy duty
power wire wounds) IRC offers the
All-Metal Basic Kit. Wide variety of
selected values makes this your basic
resistor stock. International Resistance
Co., 401 N. Broad St., Phila. 8, Pa.
In Canada: International Resistance
Co., Ltd., Toronto, Licensee.

=
ALL-METAL BASIC KIT

basic resistor stock, ideal for
new service shops,

TV EMPLOYMENT
ON INCREASE

LTHOUGH television at present uti-
lizes only 57 stations, the industry
employs approximately ten per-cent as
muny full-time people as do the com-
bined AM-FM broadcast facilities, ae-
cording 10 a recent NAB survey.

The largest number of these workers,
or fifty per-cent, are technical em-
ployces. Only twenty-two per-cent are
engaged in programming, while twenty
per-cent are on the generval administra-
tion and sales stafls. Eight per-cent
make up the film department per-
sonnel.

The full-time staffs of these 57 tele-

IRC ALL-METAL KITS ARE
FURNISHED AT NO EXTRA
CHARGE —YDU PAY DNLY
THE REGULAR PRICE OF
THE MERCHANDISE.

INTERNATIONAL RESISTANCE CO.
WWMWMS%J\M-

WAR SURPLUS BAROAINS

Gigantic mail sale electronic-radio-electrical appa-
ratus. Amazing values. Opportunity for home experi-

menters, laboratories, schools, etc., to get fine New,
or new condition puaranteed, equipment at fraction
of original cost. We pay freight or postage. Typical
iems are listed below,

Sale prics
® 3000-watt, 115-volt, 60-c power plants.$299.50
® Wheatstone brudfes (O to 11,110 ohms)y 59.50

vision stations, including networks, e Weston Air Purt Photo-lght Control .
e . Unitliel ittt 5
al 31° e s 2 rOX ate )
t‘fl“l 3156 '.‘z':-"la'S ‘l_"‘l al’l"o-\'lnl‘}“_vly e Weston Aodel 689-IF Industiul Ohme
1600 part-time and free-lance individ- e S T e meten ool C8SC ... i ifes ; 12.90
uals. An average individual television RADIO ENGINEERING SN e ST i Tosgiones A, ]

station was found to employ about e RCA (3%, 3% and Cathode Iay Tubes  3.55

forty-six persons full-time, and a typ- TELEVISION o e Crovslan ATkt aonsisthiol

rectifier, photo cell, thyratron, relay,
ical network on New York City opera- (s ol P B b
tions will have approximately 290.
Larger than average staffs are re-
quired by only thirteen per-cent of the
stations, while as much as thirty-two

per-cent employ fewer than thirty
people.
July, 1949 '

ELECTRONICS

Thorough training in all phases of radio and elec
wronics, open to nigh school and juniyr college prag-
uates. Old established school specializing in Radio
training exclusively. Mo dern luboratories and
courses.  Enrollments limited.

training,

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Ind.

Approved veteran

www americanradiohistorvy com

Drill press 31 polishing-grinding shaft

and stone . ., T % frmte 2l pha o 1.29
Other items ineclude gas enginds, chromolux ele-
ments, radar altimeters, tubes, transformers, etc
Order from ad or send card for bargain catalog.
Satisfaction guaranteed Our reference—National
Bank of Commerce

e

: €0.
LINCOLM,  NEBRASKA
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MULT SOCKETS! || LRSI | b Toos

RM-29A
gy CATALOG 3005 TELEP H o N E S
- 3™ For single crystal holder i :
% with 14" spacing. Will Reduced h can be suspected of being defective,
AR 3l I:T? receive LBG%SLE: o only 2,0, ;1“4‘,95 and the usual resistance, voltage, and

deadending 300 ohm

i tube check is made in this circuit.
ine.

However, if the saw-tooth is not heard
at one point and found at the follow-

Complete : : . .
CATALOG 53 ,“Thm“ ing check point, it evidently has been
A three-way socket i i . p
" for mounting 3 and 45 volt lost between these two points, and it
Gt DR 1 Yhattery Stk Ko.BS38H | | js between these that the further
Elyn sisgeacmg side Two or more of these units make an excellent private check is made.
. telephane system. Require only two wires connecting A
the two or more units. No external power required. In the same way, audible checks can
Every unit has been completely recohditioned and be made to localize the trouble in the
tested and is guaranteed to be in excellent condition, . . .
ready to operate. Shipping weight - 16 Ib. vertical sweep circuit. We would pro-
- Only %umm? q\tlantx‘tytin .sm:k- tafon:; degy! ceed to this circuit if only a horizontal
S our last o 0 € lvan! - . . .
e e L e 2enancee line appears on the screen, indicating
a loss of vertical deflection.
Outdoor Telefhone-Tntencom Test Five: Using the same technique
3-CONDUCTOR CABLE . of audible signal tracing, one end of

az less than 1€ gov foot the clip lead is attached to the grid of

=
CATALOG 56 receives & crystals mounted side

by side. Stock No. C-561H the first audio and the .1 is used as a
MOSLEY MULTI-SOCKETS are one-piece units 525 FOOT ROLLS progf- '{hte c%ndenséeKrele;ii ;s applied
that can be installed easily with fthe four screws oy $2.95 ] iy to the plate of the 22, vertical
f per roll . ’ ’
provided. 4 . Wocre il g'ff output tube. If a loud, hoarse 60~
Each conductor consists of four #28 steel strands for 3 3 A A
MOSLEY CRYSTAL HOLDER ADAPTERS e ot a5 the e 428 Sobie it randE]ian Gxtva signal is heard, the saw-tooth is evi-
— conductivity and flexibility. Rubber insulation with dently there but has been lost between
= two-ply waterproofed braid covering around each con- 0 3
(Catalog &g ductor. Net wt. 20 1bs. A wonderful buy for any tele - that pomt and the deflection yoke, and
5-75) phone or inter-communication use requiring 2 or 3 « appropriate checks are made. If not
Fits Y,” erystal holder to  Fifs %" crystal hotder to Sendictor ;ﬁ:p;:l;x:gnm?;:_'ﬁ t‘l)i.ul found there, the clip is left on the au-
Sy " ¢ = 8 .
%" spacin. Y2 o Lay in a stock now. You will never again be able to duplicate this value. dio grid and the condenser is moved

e in succession to the grid of the output
TERMS -- cash with order, or 20% deposit - balance C.0.D,

Pn::‘s are n:t,"F%J B. Da?ts;n, EJ;::; tl,lbe’ th? plate of th? 6J5, V121, ver-

M[]S ﬂ’ EL []RUN'[ SPEUAU’IES ' tical oscillator and discharge tube. If

oy _E ] there is still no sound, the oscillator is

\ 2425 LACKLAND 7OAD. ] " = m" out of commission and this circuit is
: ; . 2 STAHDARD RADID & ELECTRONIC PROGU

P ﬂ.r : . i o : . : checked.

I'J“'Hi"q’m- L MISSOURL L B et 1L - MTTRN TG N TR S If the tubes light up but no circuits

: appear to be operating—no spot on
RETE i RS the screen, no sound, etc., we would
S T, suspect a failure in a part of the cir-
; THE E“IDEN(E ‘ui YOUR EARS E cuit common to all—the low voltage

: 1 “B+" system.
: Test Six: The standard disturbance
q ‘ PQ,MTS To NEW(OMB 1 test for low voltage “B-" is shorting
; 5 a “B+” point quickly to the chassis
with a screwdriver and observing the
spark. No spark—no “B--"; small

spark—low “B-"; large spark—nor-

. mal “B-+”. Of course, it is simple
That’s why we insist that Newcomb amplifiers must not only measure vp elec enough to check for “B--" with a volt-
trically but, in addition, must provide more real listening pleasure. meter. Unless normal “B+” is avail-

What you really buy in a phonograph amplifier is “listening quality” . . . that
elusive characteristic which, after all, is any amplifier’s prime reason for being.

IT IS POSSIBLE TO PRODUCE AMPLIFIERS THAT SHOW PERFECT LABORA- able, the set will not operate properly,
TORY MEASUREMENTS, YET FALL FAR SHORT OF PROVIDING THIS ALL and the reasons for abnormal “B-+”
IMPORTANT LISTENING QUALITY. must be checked—filter condensers,
Years of experience and o devotion to the ideal of fine reproduction have given us reCtiﬁer tubes, etc. .
an insight into the factors that make for true listening quality. Careful design and Disturbance tests for audio are
engineering have enabled us to translate this insight into actual production. standard and have been used for some
Let your ear be the judge: insist on hearing o tlme’ and these will be Coyered QUICkI.y.
l\lewc;m'&.L Pcz%mparhe ;,he Iifs’ening guaﬁiy ;:f We suspect trouble in the audic
Mode! -30 with that of any other ampli- s s
fier. Note the pure, natural quality and true St.rlp when Dpictures come thrOUg‘h
:hcrocifer ﬁf euﬂ: Qeeglba;slnoie'.‘You willl:'md without sound on all channels. This
none of the wndesirable, false, harmonic bass s < 3
emphasis of the ysual amplifier. Listen to the aUtomatlcany p.omt_s to trouble in ﬂ}e
cleu;, lt;lndi:ton;d. bgilliont h}gh fones ondh_re’; audio strip, which includes the audic
markable reedom rom Surtace noise whicl . . . s
the Magic Red Knob makes possible. Your ear - amplifiers, discriminator, and sound
will agree, 'P:l.ewcomb_ Sgund is' the closest you i.f.s.
;andge; to luw.:rmusnc. ) o Test Seven: The first audio test is
en or specifications on this and other : s
Newcomb phoncgraph amplifiers priced from pre.tty much St‘andard pI‘Z.iCtICe and is
KXLP-30 30 WATIS  $59.50 retail. . designed to quickly localize the trou-

ble to the front half (i.f. and discrimi-
nator) or last half (audio amp.) of
; f b ek s e the audio strip. The finger or the
/ shank of a screwdriver with the finger
W 'ﬁUDIO FRDDUCTS CO.. i | touching it is put on the top of the

: = potentiometer—volume control, R222.

If a fairly loud 60~ hum is heard in
the output, we assume the following

116 ' RADIO & TELEVISION NEWS
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stages are okay right through to the
speaker and procced to test the pre-
ceding stages. However, if nothing is
heard, we make further checks in the
rear half of the audio strip. Suppose
nothing is heard.

Test Eight: We then take a screw-
driver and quickly short plate of the { : orption wavemetel, Cond
power amplifier, 6K6, V109, to ground. [H=hg plote oally o GREES X :
The screwdriver is not kept there to B ond oy " $33.50 #fi'ﬁ};ﬁi,ﬁ:‘:‘”ﬂ:‘f?—
avoid overloading the primary of the 1 ™7 CONVERTERS i 2 )
output transformer and the tube's Mobile or Fixed. RF Gein ‘:"Z’fl;s's""'t
screen grid. But shorting quickly two flptey ingiepsrient .
or three times should give a loud 27 %130 Mc-10 meters . $25-
thump in the speaker if the output Mt 1o 148 Me2 metars.— 35.50] if STV < complete 0
transtormer and the speaker are func- 3 tubas for converter— T 342" diameter. . ke
tioning. If nothing is heard, the trou- '“NSM'":R:G" otputl]  OIL FILLED
ble is isolated to these two components. Mobile O e 10 talk. Powar re- £ CONDENSERS ' . Each

Test Nine: The speaker field is quyiumln'l 63V, at 2 Amp; 350V. at 8} 75 Med 200 V.A.C..$ 2 ingle winding 12,500 o
checked to find if it is energized by .
putting the shank of the screwdriver
near the speaker to feel the pull. If

110 Ma. without dynamotor. Heineman 5 amp. circuir br
the field coil is operating, resistance A
A threshold control. Power 6.3V—=159 "5 11 {"4¢d"sp00 v.0.C.. 2.95 KLl S 1R ANSFORMERS
. -$4 0.€. 10,95

QUALITY'—PRICE

Our §7th Year DEPEN[?AB!LITY

A LAY LRI
GRID DIP METER
\ LYSCO “DIPMASTER”

‘ to 150 Mc frequency BT e
,(,5 3¢|'\Ag:n;:alibmnd diul.ld;c:‘ GENERAL ELECTRIC
T for e Stonge phons | PYRANOL CONDENSER |Scindaries
1@ y &) ::o,,'.gar, F.S. meter, or ab-'1 Mfd 15000 V.0.C. Brand New. Ship4{180 \\;' (@B 20 Ma. Special |
P n wavemeter. Com-‘pmg Waight 35 [bs. $ %Ogv.' &2 omes. 5
5. 7 amps. C

sorpt A Terrific Value ...

22 volts CT (@ 10 amps
2V volts @ 3 amps
6.3 volts @ 1.5 amps
115V. 60 cycle primary

2.88 % -
ITEMs Yo

TN\ &
¢ ittor HEAVY R KRRy
N Cimirar—Model NXiadivstablell o\ FEATE j,ﬁq‘},‘,&\&&.’.’m’ Yy

Mode! 129— Sockets f, eaker.
32.7 to 29.7 Mc (10 meters). .. Y watt :‘:aﬂnl'il, 829
¢}1ecks are made of the voice coil and o e D.C b oo T
the output transformer primary and “6ALS_tube A e 53.60 P-98, 100 watts $9.303
5.1

Model 175— Sockets for g3p
03, _ 40 watts.. $
sccondary. To be able to check both e P 80 watts, $5.10 P-95, 250 watts $17.70

3750 to 4000 Ke (75 meters)... N
oy T
RAYTHEON VOLTAGE STABIIZERS ) 'p 97, 80 wat

- : Sk = TAGE xS

the secondary and the voice coil, it input 95.7:76"::1.5,":6":;"',':"‘ .“—"/,2%" SELSYN MOTORS

would be necessary to unsolder one ] Ut 115 volts stabiized 10 = Ly0q. > @umnen’s, 84 115 V.A.C. 60 cycle #C.75248.

lead. Before doing this, it might be 7.5 volts stabilixed = 149, e s ;Can be used 1o fernYsmelifEny

. ) ] tennas or as indicators, Size
advisable to feed in a signal from any Cotalog Oé'pv! No: . g'{z" x 5Y3" y
q x 2 ap. .

convenient 63 volt filament to the fiee . | No. Warts Tor, poeo VCZ;elgsf_?m

grid of the output tube through our ; == M ilie EB5 g};-gg By

clip lead and condenser. An a.c. volt- I o \‘532”; 0 8 $17.00

meter is put across the output trans- ; e PVR6I13 120 15 3700

former secondary. If a voltage ap- ; 3,’::2,','; 250 $48.00

pears there and no sound is heard, VR-6116 1000 ; i 31 D 2708
. C 2.70
T . steel & alumi.

the speaker is evidently the culprit.

However, if Test Eight gives the
thumps, a further check is made to see
if the output tube is operating.

Test Ten.: A good method is the one
mentioned just above—feeding in a
6.3 volt 60~ signal from any conven-
ient filament pin through the con-
denser. The condenser is necessary
because of the d.c. voltage appearing
on the grid. A fairly loud 60~ hum
should be heard if the output stage is
functioning. If nothing is heard or the
output is very low, the customary re-
sistance, voltage, and tube checks on
this stage should disclose the trouble.

A} Type P-3171

SCOPE & TELEVISION
TRANSFORMERS & CHOKES

2500V. RMS @ 5 Ma D.C.~6.3V. @ 3 amps}
@ 3 omps; 2.5V, @ 2 amps; ¥

i 56,78
1700V. RMS @ 2 Ma D.C.—6.3V, (' 9 amps
topped ot 2.5V. @ 2 amps; 2.5V. @ 2 amps;
Type P-3170 .. ... e $5014

f 2 Hys (@ 250 Ma D.C. 50 ohms

type C-2991 . .

§ 2 Hys (+ 200 Ma D

type C-2974 . .
VERTICAL BLOCKING OS5C. turns ratio pri.

Eoto sec. 1:4.

Unshieided type A-3000
Shielded type A-4000

HORIZONTAL BLOCKING OSC. turns uiﬁo

pri. to sec. 2:1
Unshielded type A-3002
Shielded type A-4002 . .

Q
e 176
§ VERTICAL OUTPUT turns ratio pri.

i sec. 10:1

Ly
Ny s S 2.Panels on hand.

s St 2
smomsgﬂggnl?klpowmsmrs o
, efficie
w;pw ;’oﬂ'("l;l';ﬂf x:geﬁ:r;mral. Oto l35V.~\
Ype illustrated Y
116 for tam: L

4
able for 230 yolt
ive literature,

FILAMENT TRANSFORMERS

 Type 940 2.5VCT @ 10 Amps. 7500V fns ..

Type 040 5. VCT @ 3 Amps. 2500V Ins
Type 941 5 VCT (@ 6 Amps. 2500V Ins

dType 943 5 VCT (@ 20 Amps. 2500V Ins

8.3VCT (@ 3 Amps. 2500V Ins
63VCT @ 6 Amps. 2500V Ins
6.3VCT (@ 10 Amps. 2500V Ins .
7.5VCT @ 4 Amps. 2500V ins..
7.5VCT (¢ 8 Amps. 2500V Ins

10 VCT (@ 10 Amps. 3000V Ins . .
Duo! 6.3VCT @ 3 Amps 2500V !

{  Unshiclded. type A-3035 .. $3.09 AR AR s el
AN D R T A AR N e Nl \\‘ 15 R - TS e E
yo = CS DIFFERENTIAL MV 1 not rated 25% with order, balance C.O:D; ces

VY
RELAYS ) .5

a finger on the grid of the first audio
$ F.O.B. our warehouse New York. No ‘order.under $2.00

tube, 6AT6, V108, should produce a i Dual coil with armatur y o
loud hum if it is operating properly. | quies 220-250 Volts™ 8000 ohms each coil,

ivoted normally open. Oper-y\
| e pivote We ship to any part of the globe.
‘ 2 amps. at 110 .~ —— ] ; : ¢
5 N . | P.D.T. Controls rated P! Rl :
If it is and no sound came through | . \SIAC.' Ideally suitedhfar 'P"?Lc;gced of 4 Eas -2 QLE :
i i i imi - =4 3
with the finger on the top of the po- its where ' ggc = . "\ - )

contacts .'\
| t or power is available lO CO.
\ 75 Vesey Street

tentiometer, we would check between ‘ Ak Dept. RN 7|
these two points (open coupling con- ) _ ; b DA COrtlandt 7-2612 . Ne City 7
denser, etc.). ' ) i
Test Twelve. On the other hand,
suppose our first audio check, Test
Seven, showed the audio stages were
operating. We would then proceed
directly to the grid of the 3rd sound
if. for further disturbance testing.
This will check the operation of the
third if. and discriminator stages.
Disturbance checks on the if. stages
can take any of the following forms,
as desired:
(1) Scratching grid with screwdriver
(2) Removing preceding tube from
socket and replacing fast several times
(3) Using test lead and condenser,
clip one end of lead on a convenient SRR, :
“B-" point, and tap condenser rap- l.ﬁ]’n"g OGRAPH GOMFANY
idly on grid. The surge of charging e el oo
current through the grid coil consti- Sl e - SO ¥ - 47¢1 SHERIDAN ROAD, CHICAGO 40, ILLINOIS
July, E949 B37

l
Test Eleven. If this stage is good, |
|
|

It is easy to learn or increase speed
with an instructograph Code Teacher,
Affords the qguickest and most prac-
tical method yet developed. For be-

"4 inners or advanced students., Availa-
E 9 le tapes from beginner’s alphabet
’ to typical messages on all subjects.
Preparatory  Mathematics, $§ e Lol LORWEM: Always
Broadcast, Marine Operat- f

ing, Servicing, Aeronautical,

I ENDORSED BY THOUSANDS!
Television, Frequency Modu-
The Instructograph Code Teacher lit-
erally takes the place of an operator-
instructor an d enables anyone to
Jearn and master code without fur-
ther assistance. Thousands of successful opecat
‘acquired the code’” with the Instructograph vstem.
Write today for couvenient rental and purchase  nlans

lation, Radar.

Classes forming for Fall term Oct. 1.
Entrance examination Sept. 19
Veteran Training. Literature

COMMERCIAL RADIO INSTITUTE

. (Fouuded 1920)
38 W. Biddle $t. Baitinors 1, Md.
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A

for
record”

in you

LIST PRICE $7.50
T s

SELL NEW

TITONE
PICKUP
to every customer!

Here’s a way to quick profit
from every player owner who
visits your shop! Have your
salesmen ‘‘plug’’ it on every
service call! First basic pick-
up advance in over 10 years
~—the original piezoelectric
ceramic pickup, made by
SONOTONE, famousmakers
of hearing aids and minia-
ture tubes!

@ SELLSITSELF IN A 2-TO-5-
MINUTE CALL! Fits all tone
arms. Let all your customers
hear TITONE. They’'ll say
“SOLD!" because—

@ TRANSCRIPTION TONE
QUALITY! Full frequency to
10,000 cycles! Real high fideli-
ty ! Bell-like supertone makes
even old players thrilling!

@ SURE-FIRE IN HUMID CLI-
MATES! Utterly unaffected
by climate, moisture, fungus!
Booms sales, wins back cus-
tomers.

@ DOUBLES RECORD LIFE
AND PLEASURE! Gives ‘‘or-
dinary’® records sparkling
quality—revives worn favo-
rites. Will play down to 14 nor-
mal pressure. NO “needle
talk'"!

@® RUGGED! PERMANENT! No
crystals, magnets, filaments
to fail?! No pre-amplifiers. Ce-
ramic TITONE performs per-
fectly for years!

NO TONE LIKE

TITONE

CALL YOUR JOBBER-
or write now to
SONOTONE, Box T-2 Elmsford, N. Y.

| tutes a good noise signal that is sent
lthrough to the speaker, if the stage
is working.

In any of these cases, noise should
be heard in the speaker. If not, these
two stages are checked further. If
noise is heard, we go back a stage to
the grid of the second i.f., and to grid
of the first i.f., if necessary, until the
defective stage is found, and then
make further checks to find the de-
fective part.

Let us assume, however, that we get
sound on the different channels, but
no video information appears on the
screen, although a normal raster is
seen (white rectangle of light—no pic-
ture). This immediately localizes the
{ trouble to the video strip—video amp.,

detector, video i.f’s. Here again,
quick disturbance checks are available
to localize the defective stage in a
hurry.

Test Thirteen: Our first check here
should attempt to determine definitely
| whether the trouble is before or after
the detector stage. A screwdriver is
placed on the plate of the second de-
tector, 6AL5, V114A, and the shank
touched with the finger. A 60~ hum
pattern should appear on the screen
if the following stages are working.
1This shows up as a broad black and
white band across the face of the CRT.
‘ If the 60~ pattern is seen, we assume
the following stages are good, and go
on to the preceding ones. If it is not
lseen, we assume the trouble is after
that point, and we go to the grid of
the CRT (tie point under chassis where
the grid lead is taken off).

Test Fourteen: Clip lead and .1
condenser is used with the lead clipped
on to a 6.3 volt filament pin. Con-
{ denser is touched to CRT grid lead.
If this circuit is okay, the 60~ pattern
is seen on the screen. If it is not seen,
| continuity of the lead is checked, re-
| sistance and voltage readings made at
this point to check for shorts or a
leaky coupling condenser, and Ppossi-
|bility of bad contact of grid pin in
CRT socket or of internal defect in
CRT is checked.

If the 60~ pattern is seen, clip is
|left on the 6.3 volt a.c. filament and
signal is fed from the condenser to the
grid of the second video amplifier,
6K6, V116. The screen should show
the 60~ pattern if the stage is oper-
ating. As usual, if it is not seen, it
indicates the stage is defective and
requires a further check. On the other
hand, if this stage is good, clip is still
left on the filament and the signal is
injected through the condenser to the
grid of the first video amplifier, 6AUS,
V115. The old rule applies. Between
the points we last saw the signal and
lost the signal is the locality of the
trouble, and it is here that we check
| further for the defect.

If Test Thirteen shows the set to be
operating after the detector load re-
| sistor, it is necessary to proceed to-
ward the front end of the receiver.

For disturbance tests on the video
i.f., the contrast control should be
| maximum (fully clock-wise) and the

www americanradiohistorv com

brilliance control adjusted until the
raster can just be seen.

Test Fifteen: A .1 condenser and
clip lead are used. Clip onto a high
“B4-" point, such as between the cen-
tering controls. The condenser lead is
tapped rapidly on the cathode pin of
the second detector, 6ALS5, V114A.
If the stage is operating, the raster
should get brighter in step with the
tapping as the charging current
through the cathode coil creates a
noise signal, visible on the screen.

If the detector is operating, the con-
denser tapping procedure, with the
other clip left on the “B--" point, goes
on to the grid of the fourth if., third
i.f., second i.f., and first if., until no
light flashes are seen on the screen,
at which point further checks are
made

It might be pointed out that dis-
turbance tests in the video i.f. section
are not as clear-cut as they are in
other sections of the receiver, because
of the possibilities of interaction
through the common bias supply, to
the video amplifier grids. A few min-
utes spent in performing the video i.f.
tests on a good set would be well spent.
The tests should then be repeated a
second time, taking out each tube be-
fore the signal is fed in on the grid.
It will be noticed that even with the
tube out there is some displacement of
the raster, though it does not become
brighter. By noting the exact action
of a good stage (tube in) and a bad
stage (tube out), it will be easy to
interpret readings in the future.

The only other main section of the
set to be covered is the front end.
Trouble is suspected here when neith-
er sound nor video information comes
through on any channel, even though
a raster is visible.

Test Sixteen: To eliminate the pos-
sibility that the trouble is in the
antenna, the antenna should be dis-
connected and a screwdriver pulled
rapidly several times across the an-
tenna terminals. (Contrast control
maximum, brilliance low.) Flashes of
light will be seen on the screen if the
front end is operating.

If no flashes are seen, it is necessary
to isolate the trouble to one of the
three front-end stages—r.f., mixer, or
oscillator.

Test Seventeen: The r.f. tube, 6J6,
V1, is put in and out of its socket
quickly several times, with the volume
control at maximum. Noise heard in
the speaker would indicate the mixer
stage is operating, since it obviously
passes the signal.

When the oscillator is suspected of
being defective, the grids can be
shorted to ground with a screwdriver.
Noise should be heard in the speaker
if the oscillator is functioning, since
the negative voltage on the grid will
be shorted out, changing the current
through the tube and producing a
noise signal. An ingperative oscillator
will have no negative voltage, and so
no current change will take place.

Voltage and resistance checks on the
front end compared to the indicated
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readings on the schematic or in the
service manual should indicate the
trouble.

To sum up, disturbance tests can be
very handy for quickly localizing trou-
ble where there is a dead or weak
stage. The defective component can
then be found generally by voltage and
resistance readings or the substitution
of a known good tube. Where disturb-
ance tests do not give a definite indi-
cation of trouble, the service techni-
cian can turn to signal tracing with
an oscilloscope in the sweep circuits,
and signal injection with a signal gen-
erator and meter or ’scope in the sig-
nal circuits, not only to check the
functioning of each stage but also to
measure its gain. —f50—

TV ANTENNA
ADJUSTMENTS

THE positioning of tclevision anten-

nas continues to remain a problem.
One way to reduce the time of this
operation is by means of an automatic
station locator. This can be made very
simply by marking the position of the
stations on a pocket compass. A glance
at the compass will instantly show the
direction of the station, permittling im-
mediate rooftop orientation.

The compass reading will be reason-
ably correct for most loecations not
directly in the city. Slight adjustments
to compensate for local reflections
should be made where necded. . H.P.

HOLDERS FOR SMALL
PARTS

ANY fellows use glass jars on their

workbenches to store screws, bolts,
washers, and other small hardware;
but glass jars do get broken, while a
ncat little container, made of metal,
will stand up under a whole series of
hammer side-swipes.

The metal cans in which certain
brands of cough lozenges are packed
are ideal, but, of course, any similar-
size tin would do. If you intend using
acid-core solder boxes, be sure to wash
them out thoroughly.

By means of a radio socket punch
(Greenlee), a 1% inch hole is punched
in the cover of the box and a celluloid
dise cemented over the hole. In this
way, you can sce right into the box and
know what is inside.

A special advantage to using flat tins
is that they can be stacked—you ean
make yourself a whole filing system of
small parts boxes. If you desire, you
can lype out small Jabels and paste
them on the side of each of the stacked
boxes. Give the labels a coat of clear
nail polish or lacquer so as to protect
them from grime. 3o

SRR

19149

July,

Buy with confidence —money-back guarantee
 R&M's nillion dollar stock

SURPLUS GEAR + STANDARD PA TS

IMMEDIATE
DELIVERY

S

COMMAND SET
BC 453 Rec.......§16.95  BC 457 Xmtr..... 895
BC 454 Rec. 9.95  BC 458 Xmir..

BC 455 Rec..
BC

. 9.95 BC 442 Relay......
Speech Amp.......... $3.75

APN-4 RCVR SCOPE POWER SUPPLY

Has power X . -
supply for 5"
scope; elec-
tronic-con-
trolled low v.
supply; deliv-
ers 260 vdc.
150 mils reg. |
to .01%. With -
13 tubes. [

13

$8.95

BC 221 FREQ. METER, complete with original
crystal and calibration chart; new condition.

Unmodulated, $99.95 Modulated, $149.95

v,

6-volt Mobile

DYNAMOTORS

DUAL POWER
SUPPLY

$4.95

each

Low voltage
300 voits at
24 watts, use
two double
voltage.

e o - A

DEPT. BN 7% .

a'do_ 6.

2701 Wilson Bivd., Adington, Va.

ALL BAND

TV and FM
ANTENNA

High and low band
dipoles and reflec-
tors with & ft. mast
72-ohm.

$7.65

In lots of &, $7.05 ea.

B

High and low band
folded dipoles and
reflectors with & ft.
mast 300-ohm.

$8.75

In lots of &, $8.05 ea.

C

Conical stacked array
and reflectors; all
bands: with 10 ft.
mast for 72 or 300-

ohms: good up to

125 miles.
$24.85

D

Indoor, all-caannel, TV

& FM aerial; with
heavy base.
$6.95 value

$3.00

300-ohm twin lead

72-ohm co-ax cable,

cable, per 100 ft., per ft., .06 ; per 1000
$1.69; per 1000 ft., ft., $33.00.
$11.69.

Insulated carbon resistors, % and 1 watt . ..
50 assorted, $1.29 . . . 250 assorted, $5.00.

TERMS: All orders F.O.B. our warehouses.
Orders $10 or less, cash with order; orders
above $10.00, 25%, deposit, balance C.O.D.

$$S$SSAVES $$$

FOR BETTER BUYS,
FASTER SERVICE, WRITE
FOR OUR SPECIAL BULLETIN

R-VAC has the BUYS!

Pyl Aot P Ly e A |

1
1

.Le:'.r'ges}' ISE‘I'?.C_-.JFiGr_! -‘.‘.:f RA Dl o T“B E
e and miscellaneous PA RT S

;i R.'fer_ to' our full page a;ﬂverﬂ;e'men’r in the June l‘ssué of
" "'"Radio News" for TOP YALUES ... or send for catalog sheet:

| CLEAR-VAC €O. "™

' "Clear Heads Order
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FO
the "MISSING LINK" to

- GOOD TV ANTENNA
" INSTALLATIONS

s S "

~ MAST CLAMP
LEAD-IN SUPPORTS

~Made with POLYETHYLENE

(the ultra-low loss insulation material)

Now you can make any old or new TV
installation last longer, Yook neater, per-
form better with the unique JFD Mast-
Clamp Lead-In Supports. These new
Screw Eye Insulators are JFD-engineered
to anchor lead-ins firmly in place and
assure better TV/FM reception.

TL100-350
1" Clamp with 314" Screw

Eye for Twin Lead. i 5
[
X List

RG100-350
1" Clamp with 314" Screw.

Eye for Coaxial 1 5
¢

Cable,
List

DTL100-350 5

1" Clamp with 314" Screw

Eye for two Twin Leads.
35¢ List

DBR18TL3

31" Screw Eye with wood-
screw thread, for two Twin
Leads. .. 28¢c List

Mast Clamps are made in all sizes for all
applications, individually designed to fit
masts from 12" to 2" O.D. Screw Eyes
range from 3!/," to 12" in length.

,.‘IQ@NUEAC[URN,“Q p
6111 16th Ave. Brookiyn 4, N. Y.

WRITE TODAY
for Valuable 4-page Bulletin #DBR

© Copyright 1949 by JFD Mig. Co. Inc.

£IRSEA Television” Anténnas and Acéessories’

II rights reserved. ‘No pa of above workay be
reproduced in any form except by written permission
of the manufacturer.
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Beginning Amateur
l (Continued from page 51)

code speed goes up and you get into
the 25 to 35 word-per-minute class,
you're bound to consider a ‘‘speed
key.” This is popularly known as a
“bug” because the trade mark of the
oldest key of this type, the Vibroflez,
is the outline of a lightning bug. It
is also referred to as a “side swiper,”
for the simple reason that the operat-
ing levers work back and forth instead
of up and down, as with the straight
key.

If you push or press the left side of
the double-finger knob, a vibrating
arm is set into motion. At a speed de-
pending on the setting of two sliding
weights, contacts attached to the arm
make and break rapidly, thus produc-
ing a series of dots. Holding the lever
over, you can get about ten dots before
the arm stops vibrating. Since the
longest character in the Continental
Code is the error signal (eight dots),
you have plenty of reserve. To make

fewer dots, you merely hold the lever
for a shorter time.

The other or right side of the finger
knob works a straight pair of contacts
for the making of dashes, just as with
a straight key. To make combinations

of dots and dashes, you twitch your
thumb and first finger back and forth.

A bug in the hands of a skilled brass
pounder makes music in the ears.of
the receiving operator. In the hands
of a guy who is in too much of a hurry
it makes a lot of indigestible hash.
Hold the dot lever closed just a trifle
too long and the letter E becomes I,
I becomes S, and H is likely to be
either 5 or the error sign; the last
named is at least appropriate. The se-
cret of good speed key operation is a
keying monitor of some sort, to enable
you to hear your own sending as it
goes out. The actual signals of the
transmitter produce such bad thump-
ing in the receiver that they cannot be
relied on as an indication of the key-
ing technique.

A new and very interesting gadget
called the “Mon-Key” is attracting at-
tention among hams because it makes
both dots and dashes automatically, by
means of a trick circuit known as the
“multivibrator.”” The finger mecha-
nism is practically the same as that of
the Vibroflex, but the levers are mere
switches and are not weighted. The
speed of the dots and dashes is con-
trolled by a series of tapped resistors
in the multivibrator circuit, over a
range of about 8 to 45 words-per-min-
ute. The finger technique is quite dif-

Mon-Key with cover removed to show the “works.” Note base-mounted loudspeaker.

The speed key of the Vibroplex type has been popular with telegraphers

for many years and is well adapted to high-speed radio operation.

This

shiny nickel and gold job makes an attractive addition to any ham shack.
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ferent from that used with either a
straight key or a bug and demands a
lot of practice. The unit contains three
tubes and a built-in monitor loud RCA .— Kenroed — Sylvonia — Tung-5cl — Mationol Union — Raytheon — Phileo — Hytron
speaker, which is essential to the mas- ¢ All new tubes. 100%: guaranteed, Individually boved.
tery of the instrument. REMEMBER—OUR TUBES ARE FULLY GUARANTEED. EVERY TUBE IS
A semi-automatic key is no substi- BRAND NEW. These Tubes Are NOT Manufacturer's Rejects or Seconds.
tute for carefulness. Your sending with TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE

TUBES! ..., TUBES!
. ADYERTISED BRANDS *

a twenty-nine-cent, war-weary Signal $0.96 2X2 .. $1.15
Corps key can be clean or sloppy, as it ) ELOpereeo &6 352467 "
.80 D6/1299 . 96 3525GT ...

can be on a twenty-nine-dollar elec-
tronic marvel. By taming down a
tendency to race away with the dots
and dashes, you'll work more stations
because what you send will be under-
stood. |
A good operator gets into the habit
of listening before he transmits. Too
many hams warm up their transmitters
first and start reeling off CQ’s even
before their receivers are hot. Know
what’s already on the air before you
add to the confusion. You can never
tell what you’ll hear in the way of
emergency traffic concerning floods,
storms, fires, and other disasters.
(To be continued)

SNOW EFFECT IN 1
TELEVISION RECEIVERS

BY MATTHEW MANDL

PR S SRR

IE ‘“‘snow” or ‘salt and pepper”

effects so often noticeable in tele- |
vision receivers, are not duc to noise
pulses coming into the antenna, but

TERMS: 25% with Order
—Balance €.0.0.—F.0.B.
Chicago. Prices Subject

VR-90 .... .96
VR-105 ... .96

are a direct result of the thermal agita- to Change Without Notice. VR.150 ... .96
: : . ol g 9001 ...... .80
tion noise developed by 1he r.f. ampli- Eie Minimum Order $2.00. 2006 ..

fier tube. This snow effect is usually 17 . n FM.1000 .. 1.15

visible when weak stations are tuned in,
because under such conditions the con-
trast control is set high, and the bias
on the r.f. tubes deereased, so that full
gain may be realized. Tube noises are |
thus amplified and appear on the ,

screen, due to the low signal-to-noise GEIGER COUNTERS

LEARN
ratio. With a station of good signal HAMS! BE FIRST AGAIN! BUILD YOUR OWN! | | T E L Ev I s I o N
level, the contrast control (or a.g.c.

Find radium, frace water mains, prospect,

circuit) increases the bias, and the sig- | | check local contamination, assay ores. ELECTRONICS RADIO

nal-to-noise ratio is high, which less- i

ens the snow effcet eorrespondingly. SENSATIONAL BETA COUNTER! 30 MG/CM2 Modern Completely Equipped
Often, however, even a good signal WALLS Laboratories

to noise ratio fails to reduce the snow (0 Send Beta counter................ $ 7.50 ] ES

effeet, in which case the r.f. amplifier (0 Send complete parts kit and diagram. 48.50 DAY AND EVENING CLA:

tube should be checked as a possible O Send assembled 5.5 pound portable.. 90.00 Gl Approved—Vetercms Receive

offender. Some of the miniature am- O Send 110VAC quantitative 1ab. model §50.00 [ Subsistence

plifier tubes used are prone to be more O Send detailed information [J Check [JCOD

noisy than ot(lllc;s, and several should AEC Bulletins avallable, ENROLL NOWI

be substituted for the original until INSTITUTE, INC

one is found which will decrease the COSMIC COUNTERS El!crg?{t"csn hos“ lTlllﬁch’. C

snow effect on the picture screen. 112 Cornell Ave. Swarthmore, Pa. e Al ’

Poor alignment in the video i.f.
stages, or poor tracking in the r.f.,
mixer, and oscillator sections can also
increase the snow effecet because the
resultant poor gain will necessitate
turning up the contrast control to a
sctting higher than would normally
be necessary.

Ignition and other types of man-
made static do not appear as snow on

DISTRIBUTORS and DEALERS WANTED
for TELEVISION TOWERS

It will pay you to write us for details—because this is one of the best
engineered lines of T.V. Towers developed . . . and priced right for
competition too!

the sereen, but manifest themselves as ® |0 to 220 feet height

streaks riding across the picture tube. * Mobile or Stationar

In receivers where the sweep circuits A Y

are not adjusted properly and are un- #® Electric Welded Steel Tubes

stable, tearing or rolling of the picture ® Light Weight

may occur. Other undesirubl(? cffeets in ® |mmerse Treated or Galvanized

the picture may l?c due to dlathern.ly, Get i the ground floor for good profits!
x-ray and other high frequency equip- etlinign; the g o 9 P g
mc:nlt in the neighborhood, which will Write or wire now—Dept. 2
produee ripple-like beat note patterns

on the sercen. Snow effect, ho:vcver, is AERO TOWERS
produced by none of these, and orig- 1016-24 Linden St Allentown, Pa,

inates within the reeciver under the
conditions previously outlined. -3¢

July, 1949 121
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SUMMER SPECIALS

MOBILE
6V. DYNAMOTOR. Qutput 190 v. at 70 MA, 9
amp. drain; second winding gives 350 to 250 v.
at 50 to 100 MA, 10 to 15 amp. drain. Complete
instructions. . . ....... ... NEW $3.25
TCS-7 XMTR DYNAMOTOR. 12 v. input gives 440
v. at 200 MA continuous, much higher on inter-
mittent. .. ... NEW $5.95
BD-77 FOR HI-POWER MOBILE RIGS. 12 v. input
gives 1000 v., 350 MA continuous. EXCELLENT
USED, WHILE THEY LAST................ $5.95

MARINE

ARB RECEIVER. Continuous coverage 195 thru
9050kes., operateson 24 v. EXCELLENT USED $19.95
DM-34 with conversion instructions to put above
seton 12 v. operation. .. ................. $3.25
DU-1 LOOP. 12 or 24 v. Makes direction finder
above or any other receiver. 195 to 1600 kecs.
Easily modified to tune marine fregs. Includes 2
stage pre-amplifier. Sense circuit gives correct
bearing immediately. .. ... BRAND NEW $27.50
WATERPROOF NAVY BULKHEAD HI-FI PM
SPEAKER. With universal matching transformer.
25 w. Very heavy magnet. Ideal for outdoor in-
stallations. . .......... EXCELLENT USED $14.95
Remote control box, remote tuner, flexible shaft,
and plugs. For ARB receiver..SPECIAL $10.95
AN/ARC-5 TRANSMITTER SET. 30 watts. Small
control box is all you need in cabin. Consists of 4
transmitters, each 2.1-3 me, push-pull modulator;
all racks, mounts, control and relay boxes; plugs
and microphone, 24 v. input, VFO, crystal cali-
brated, With schematic. EXCELLENT USED $64,50
(We can modify above to crystal control or 12 v.
operation, or both. Write for prices.)

BC-223-AX TRANSMITTER. 15 watts, brand new.
With used 12 v. dynamotor PE-S5, connecting
cable, 4 crystals, and microphone. SPECIAL $79.50

FLASH! EXCLUSIVE!

WE KNEW IT WAS COMINGY WE HAVE IT
. . special custom made modulation driver
xformer for amazing rig Pg. 50 June RADIO
NEWS. Full class A, not class B substitute.
Good up to and induding kilowatt. 2500 rms
insulation. YES, YOU CAN REBUILD YOUR
RIG. ONLY $7.95 ... A REAL SCOOP
WE'RE PROUD OF!

THE HOTTEST 10 METER SPECIALS!
BC-923 RECEIVER. 4 channel. Auto. or manual
tuning. 27-38.9 MC, AM or FM. Self contained
spkr. Double super circuit. Contains xtal cali.
brated heterodyne type freq. meter, check points
every 100 and 1000 kes. With complete instruc-
tions for rewinding 3 of the 4 channels for com-
plete coverage 27-150 mc., AC power instructions.
EXCELLENT USED. Each checked and guaran-
teed OK before shipping.

WITH 12 v. DYNAMOTOR $27.50

LESS DYNAMOTOR $24.50

BC-924 TRANSMITTER. 30 watts, FM. 4 channel.

VFQ; crystal calibrated by above receiver. With
schematic. EXCELLENT USED.

WITH 12 v. DYNAMOTOR $27.50

LESS DYNAMOTOR $24.50

BC-684 TRANSMITTER. 30 watts, FM. 27-38.9 MC.

10 channels push button selection. GOOD USED,

LESS DYNAMOTOR.
WITH 50 TO 80 CRYSTALS $34.50
LESS CRYSTALS $27.50

CATHODE RAY TUBE SPECIALS

7BP7 $3.95 3EP1/1806P1 $3.75
5CP1 2.75 3FP7 0.98
5BP4 2.75 3HP7 0.98
5GP1/5BP1 XXX 175 3DP1 0.98
5FP7 1.29

ASB-7 Indicator. Excellent foundation for test
scope. Contains SBP1 and many smaller tubes.

With schematic. EXCELLENT USED $12.95
ASB-7 XMTR. EXCELLENT USED........ $3.95
SPECIAL! BC.458. Asis.................. $3.95

BC459. Asis.................. 4.9

5
BD-71 6 trunk telephone switchboard with head
and chest set and ringer.

NEW, EXPORT PACKED $17.50 USED $12.95
BD-72 12 trunk switchboard. GOOD. USED $17.95
EE-8 Field phones for above. GOOD. USED $7.95
W-110B Brand New wire for above.

PER MILE $22.50 PER FOOT lc

SCR-625 MAGNETIC MINE DETECTOR. Excel.

lent for locating buried pipes or finding lost val-
uables. With BA-38 battery.

BRAND NEW, export packed $39.50

EXCELLENT USED $29.50

RA-34 Rectifier for BC-375-E, BC-19l, input 115

or 230 v., 60 cy., outputs 1000 v. 350 MA and

12 v., 3.2 A, both filtered; plus 12 v. 14.5 amp. AC.

FIXED OUTPUTS, NO METERS $59.50

VARIABLE OUTPUTS, WITH METERS $85.00

6” Heavy Duty PM speakers. NEW! SPECIAL $1.89

Tuning units for BC-375. GOOD, USED. . ... $1.95
BC-306 ANTENNA LOADING UNITS. .. ... .. 98¢
MAST SECTIONS, 3814” long. Screw together.
Extend as long as you like.......... EACH 35¢
RG-7U 95 ohm cable. NEW... ... PER FOOT 5Vac
No. 20 Stranded Tinned Capper push back wire.
18 50 ft. rolls, eoch roll different color. ... .. $7.95

Please remit with order. Calif. buyers, please add
sales tax.

G. L. ELECTRONICS

1260 S. Alvarado St., Los Angeles 6, Cal.
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Manufactarers Literature

Readers are asked to write directly to the manufacturer for the literature.
By mentioning RADIO & TELEVISION NEWS, the issue and page, and

enclosing the proper amount. when

PRECISION RESISTOR DATA

A helpful new Engineering Bulletin
R-3, issued by the Shallcross Manu-
facturing Company, Collingdale, Pa.,
contains descriptions of forty-seven
standard Shallcross Akra-Ohm preci-
sion types, including types designed for
JAN R-93 specifications.

The many mounting styles and other
adaptations in which resistor types are
made by Shallcross are shown in the
booklet, and it includes, as well, data
on factors such as time versus tem-
perature, temperature coefficient, and
wire sizes and alloys.

Another feature, of particular value
to resistor users making equipment for
the government services, is a complete
chart showing essential rating and
characteristic features of seventeen
Shallcross Akra-Ohm types for JAN
R-93 specifications.

TAPPING MACHINE BULLETIN

A bulletin containing full descrip-
tions of the No. 72 Ettco-Emrick Foot-
Operated Tapping Machine has been
published by the Ettco Tool Company,
594 Johnson Ave., Brooklyn 6, N. Y.

The booklet, No. 72, contains a full
description of the machine and its op-
eration and enumerates results ob-
tained on actual production jobs. It
shows, as well, a table of models and
capacities available, complete with a
price list.

This literature will be supplied free
of charge to all those requesting it,
direct from the manufacturer.

R CARFONE BROCHURE

An eight-page booklet recently is-
sued by the RCA Engineering Prod-
ucts Department describes the com-
pany’s new 152-174 megacycle FM
mobile communications equipment,
called “Carfone.”

The so-called “31-circuit selectivity”
of the new product is explained. Also
itemized in the brochure are other
features, specifications, and test and
performance data of this equipment,
the first in the mobile communications
field specifically designed for adjacent
channel operation.

Copies of the text (Form 2J4626)
which is amply illustrated with pho-
tographs, schematic diagrams, graphs,
and line drawings, may be had from
the Communications Section, Radio
Corporation of America, Camden, New
Jersey.

MERIT NO. 4911
Listing all television transformers
incorporated into the company’s regu-
lar line, a new catalogue, No. 4911,
has been released by Merit Coil &
Transformer Corp., 4427 N. Clark
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indiented, delay will be prevented.

Street, Chicago 40, Illinois. Each TV
replacement is heavily starred for
quick identification, and the booklet
is indexed both numerically and by
classifications on the same page for
quick and easy reference.

Other essential new items are shown
in the 1949 line, including a complete
series of transformers for outdoor
sound as well as universal line units
meeting the new RMA Constant 70.7V
line standards. The various models
and mountings are listed at the top of
the pages, and then are graphically
illustrated at the bottom, with half-
tone reproductions.

The catalogue is available to all
those interested, distributors and
users.

TIMING CATALOGUE

The Haydon Manufacturing Com-
pany, Incorporated, Torrington, Con-
necticut, a subsidiary of General Time
Corporation, is offering a twenty-page
catalogue entitled “Haydon Timing
Motors and Devices.”

The booklet, printed in two colors,
presents the company’s line of syn-
chronous timing motors and timing
devices, such as battery charger tim-
ers, control clocks, defroster timers
and elapsed time indicators, as well
as interval timers, radio alarms, re-
set timers, running time meters, and
time delay timers. For easy refer-
ence, a page is devoted to each item,
and separate sections of the catalogue
are designed to keep associated units
under separate easy-to-find headings.

Complete details on the products are
made available, including photographs
and profile drawings of all units.
Shown also are shaft drawings and
listings of speeds, voltages, frequen-
cies, shaft sizes, and special variations
available in each of ten motor series.

Design engineers and purchasing
agents who can use this listing for ref-
erence are asked to address Mr. E. B.
Hamlin at the above address.

400 ITEM LISTING

Standard Transformer Corporation,
3580 Elston Avenue, Chicago 18, Ill.,
has published a 1949 edition of the
Stancor catalogue, which will include
detailed electrical and physical speci-
fications and prices of more than 400
items manufactured by the company.

Among the products manufactured
by the corporation and which are in-
cluded in the listing are audio and
power transformers, chokes, and re-
lated components for radio, television,
and other electronic applications. Be-
sides the descriptions, helpful charts
show listings of transmitting and rec-
tifier tubes, driver-modulator combi-
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. .. THE NEW BROOK
10 WATT AMPLIFIER

Yes, this is it—a genuine Brook High Qual-
ity Amplifier in the moderate price field. An
amplifier ol incomparable performance . . .
equalling Brook 30-watt models in all respects.

Use of triodes n all stages—together with
Brook-designed transformers, permits cleanest
amplificaticn ever achieved. Distortion is re-
duced to the vanishing point.

No matter how discriminating you are, this
new Brook All-Triode Amplifier will surpass
your most exacting expectations. Hear (his
Jinest of amplifiers at your dealer’'s NOW!

Write TODAY For Free Copy of Technical
Bulletin and Detailed Distortion Analysis

BROOK ELECTRONICS, Inc.

Dept.RG-9 34 DeHart Place
Elizabeth 2, New Jersey

Ehmi nate _
TV ANTENNA Problems
Befnreslnstaﬂatian,”?

SPECIFY |
VIDI-MASTER

The NEW VIDI-MASTER Models 73, 74 &
88, TV ontennos, used singly or in com-

"
\.Q{;C\ i
i [ e ance ond odequote
o “
= "

“u, signol level to the
outer edge of the
fringe area.

binotion, provide
ghost-free perform-

S

e "

An entirely NEW, yet proven, TV ontenno
design. Ultimote control of interference.

Highest possible degree of sensitivity.

Write today for FREE BOOKLET
containing complete information

on performance, proper ontenno
selection ond prices,

COMMUNICATION MEASUREMENTS
LABORATORY. INC.

120 GREENWICH 5T. ® NEW YORK &, N. Y.

Coble Addredi- “COMMUNILAE™ New Yark

July, 1949

nations, matched poswer supplies, out-
put transformer-tube combinations,
and detailed dimensional drawings of
all the Stancor transformer mounting
styles.

This catalogue is available at the
radio parts distributors of Stancor
products without charge, or may be
procured direct from the manufac-
turer.

RELAY GUIDE

A new “Quick Guide” catalogue has
been produced by Struthers-Dunn,
Inc., 150 N. 13th St., Philadelphia, Pa.,
which contains a simplified listing of
essential data to permit easy selection
from the many relay types manufac-
tured by this company, and is avail-
able free of charge.

Types listed include power relays,
small relays, sensitive relays, latch
relays with electric reset, sequence re-
lays, instrument controlled relays,
special purpose relays, and timers.
These are classified according to their
functions, and the data is arranged so
that it becomes a simple matter to se-
lect the type with suitable character-
istics for a great majority of applica-
tions.

In addition, a section of the cata-
logue is devoted to the numerous
adaptations available in these stand-
ard relay types, and another section
includes comprehensive data on relay
mounting styles, covers, and housings.

MOTOR CONTROL UNIT CATALOGUE

S8ervo-Tek Products Company, 4
Godwin Avenue, Paterson 1. New Jer-
sey, has made available a four-page
color brochure describing its new elec-
tronic motor control unit.

The catalogue is completely illus-
trated and includes details on the op-
eration of the unit and complete in-
formation on its uses. The booklet is
available on request from manufac-
turers who may require a smooth,
stepless variable speed motor control

unit. —30~
NAB DISTRICT MEETINGS

T”E 1949 series of distriet meetings
for the seventeen districts of the Na-
tional Association of Broadeasters has
been scheduled to begin September 8
in Cineinnati and end December 20 in
San Francisco.

The meetings are to be workshop ses-
sions, featuring discussions of operat-
ing problems, with special emphasis on
sales. Full details are still to be worked
out with the distriet direcetors, but all
will be designed for station personnel
and will cover local needs.

A number of state association meet-
ings have been plunned to coincide
with the NAB schedule. Non-members
will be invited to attend the NAB ses-
sions at the discretion of the district
directors.

A schedule has been arranged to al-
low stafl dircctors attending to spend
additional time in the larger cities in
order to work with local broadeasters
and to assist in contacting non-mem-
bers to incerease the membership of the
association. NAB President Justin Mil-
ler is expected to be present at soine of
the meetings.

www americanradiohistorv com

Play Safe!

Use Reliable

TELEVISION
REPLACEMENTS

Television requires the most du-
rable, heat-and-moisture-resist-
ant components you can get. [»
capacitors, that means Sprague.
You'll have no profitless call-
backs with extra-dependable
Sprague TV capacitors.

SPRAGUE

Only Telecapsare

' molded in heat-
resistant Bakelite

) d phenolic, oil-im-
pregnated, and

then solder-sealed

‘-' —just like metal-

encased oil-paper

capacitors. No other manufacinrer

can make this claim!Ratingsfrom
600 to 10,000 volts.

SPRAGUE

ATOM’ and
TWIST-LOK"
DRY ELECTROLYTICS

/

The most complete line of tele-
vision electrolytics. Engineered
especially for tough TV replace-
ment applications,Sprague’s new
Type TVA Atom and Type TVL
Twist-Lok electrolytics stand up
under the extremely high tem-
peratures, high ripple currents
and high surge voltages encoun-
tered in TV receivers.

Write for Sprague Bulletin M-429

SPRAGUE PRODUCTS CO.

(Distributors' Division of the Spragve Electric Co.)
NORTH ADAMS, MASS.
K Trademark
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‘1125 PINE ST,

“Repair afine
Watch with e

Of course not! Any-

more than you would rely on
your old, outinoded Test Equip-
ment for handling Television
Repair jobs.

\

Quality for profitable TV Re-
pairs with the latest and best at
tremendous savings

with a
TRADE-IN ALLOWANCE
on your used, factory-
built Test Instruments
for

BRAND NEW, BIG-NAME
TV TEST EQUIPMENT

Choose from Hickok, RCA,
Dumont, Precision, Simpson,
Triplett, Supreme, Silver, Syl-
vania, Jackson and all other
leading makes.

REMEMBER...

receiving far more for your
used equipment means paying
much less for the new! Cash in
now on the bigger - than- ever
“Surprise” allowances offered
by Walter Ashe. Get your trade-
in deal working today. Wire,
write, phone or use the handy
coupon below.

AL

RADIO CQ.

""Tasl Euumm anl Headguarisrs!

5T. LOUIS 1, MO,
PHONE CHestnut 11258 s

-'----------------
Walter Ashe Radio Co.

0. Kettler, Mgr. Test Equipt. Div.

1125 Pine St., St. Louis 1, Mo. RN-49-7b

J Rush bigger-than-ever “’Surprise’’ Trade-In
Allowance on my. .. .....................

for

(make, model new TV Test Equipment)
[J Send big Free Catalog of TV Test Instruments.

CITY ... ... ZONE... STATE. .....
LR B L RERRERRNENEREDN §]

124

-
=
-
A
3
o
A
oy
£y
au
3
by
S
S
~
3
=
~=
L R B N B N N N B N N B |

Mae’s Serviece Shop
(Continued from page 40)

calendar and offers to put it up him-
self—in the best possible place, natur-
ally! The guys were trying to tell that
he wanted to hang one right in front
of Judge Mull’s bench, so that the
judge would have to peep around it to
see the jury!’

‘“What do the fellows think about
radio advertising ?”

“George is the only one who has
tried it, and he says it is good, but
tricky. Last month the radio station’s
advertising department fixed him up
with one of those if-your-radio-is-
noisy -let - us-take-the-noise-out-of-it-
for-you spot announcements, and
George said the results were amazing.
The trouble was, though, that people
wanted the summer static taken out of
their sets! George said he took quite
a beating on that, for he had to explain
it was not that kind of noise he meant;
but he turned the whole thing to his
advantage by making several FM sales
that would cure the static. From now
on, though, he is going to weigh every
word that goes into those commercials.

“Lots of other points were brought
up. Everyone said they used gummed
stickers to go on the backs of repaired
sets; and we all confessed that -we
carefully peeled off the other guy’s
sticker before we put on our own!
Bob, whose store is on the main stem,
told us about building a bean-sorting,
electric-eye ‘crowd-stopper’ and put-
ting it in his window. It brought him
a nice increase in business and also a
writeup in the local newspaper.

“That started us riding Archie again
about his knack of getting advertising

‘for free. Remember when his kid won
the soapbox derby in front of the larg-
est crowd the town has even seen, and
the name painted on the winning
car was ‘Archie’s Radio Service’? Re-
member how that name loomed up in
the front-page newspaper picture?
Then there was the time when he took
those fine pictures of the ice-jam and
let the newspaper use them on the con-
dition that they give the shop a credit
line. That made the front page, too.
We decided that the rest of us could
follow Archie’s example by using our
hobbies to get us some free publicity.”

“Fine!” Barney agreed enthusias-
tically. “Now take my hobby of col-
lecting blondes: we could have a bath-
ing beauty contest, and Margie could
be ‘Miss Mac's Radio Service Shop.’
With me for a judge, how could she
lose ?”’

Mac’s only comment on the idea was
to clutch his nose firmly between
thumb and fore-finger.

“Before we broke up,” he went on,
“we decided that it was all wrong to
think that advertising was only a
method of taking business away from
one another. Good advertising can
actually make business. You know
how often people will put up with
noisy volume controls, slipping dial
cords, weak reception, and so on, until
the set breaks completely down. The
right kind of advertising could per-
suade the people to bring these sets in
and have these nuisances taken care of
at once. Bob Lowe hit the nail square-
ly on the head when he quoted Derby
Brown at the Atlanta Town Meeting:

“‘The business that considers itself
immune to the necessity for advertis-
ing sooner or later finds itself immune
to business.””

AUTO RADIO CONVERSION TO A. C.
By HOWARD OGUSHWITZ

HERE are a great many automobile

radio sets lying around idle which
could, with a sunplc conversion, be used
as additional sets in the home, operat-
ing from 117 volt power lines.

The or riginal conversion problem, off-
hand, seemed to present only two alter-
natives. The first was to use a converter
for dropping 117 volts a.c. to 6 volts
d.c. and running this directly into the
set. This had two dlsad\antages one,
vibrator hum would be excessive in a
quiet home and, two, the cost of the
converter for the particular set in ques-
tion would run to about $35.00. The
second alternative was to build a com-
plete a.c. power supply, disconrect the
vibrator pack in the set, and run the
necessary wires in. This would-do away
with the vibrator hum, but because the
cost of the transformer, filter con-
densers, choke, etc., would add up to
approximately $15.00, the idea was dis-
carded as still too expensive.

After giving further thought to the
problem, an idea presented itself, which
would not only simplify the conver-
sion, but reduce the actual cost of re-
placement parts. It was necessary only
to run the proper a.c. voltage to the
primary of the vibrator transformer,
light the tubes with the proper filament

www americanradiohistorv com

voltage, and the conversion was com-
pleted.

Referring to Fig. 1, note that a low-
cost filament transformer was used to
converl the power line voltage to 6 v.
a.c. which is applied to one-half of the
primary of the original vibrator trans-
former in the set. The original vibrator
was removed and its associated wiring

was removed or bypassed. —5o—
Fig. 1.
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THE "ALL PURPOSE" Television®s Impact SAVE s ON

TELEV'SIUN KIT (Continued from page 31) RADIO SURPLUS

technical developments in the field of TRANSMITTING FILTER CHOKES

O - N 63 Henries. .018 Amp., 930 OhmS. ... ....... 95¢c
television promise a vast improve- -
ment in the quality of the sets and an con 5 e, IOOO‘C(ESEESN]SER; | e
extension of the service it will render | f ¢ mro: 1000y f?;ié?,g\,’};”/;;'/z Dt
to its owner. Component parts pro- FARADON 125 MED, 15
duction, new patents, the streamlin- .00003 MFD, 2500 W. D.C. Trans. Mica. . ... 35¢c
ing of manufacturing methods all MIRGET ng!ggwg;g;/sf;r Lxb76| Hxdig” D.
have tended to reduce the cost of the _ Cond. Center speaker..................... 69¢
television set for John Q. Consumer. R R e B, Shms (8 Xmp). . . $1,25
The installation problem, too, is be- OIL FILLED FILTER CONDENSERS
50 i ing rapidly eliminated. Inside an- TTMEBIT008 arking voits 4 ior. 100 0005
$ - tennas have achieved a remarkably FAMOUS BRAND RECORD CUTTING HEAD
o ¥ high degree of efficiency. Consequent- | § S Lhgxete zeagy o 8¢ your cutting arm or, o
ly, such limiting .factors as lack of T TOBE TUBULAR ELECTROLYTICS
LESS TUBES space for an outside antenna or the 20:20 MED. 150 V. .29c 40.40.20 MFD, a8e
objections of a landlord to the placing 30-30 MFD. 150 Vv!!32¢
Of an antenna on the I‘OOf Of a build' 2% M.H. R.F. CHOKE COIL—27c ea, 5 for $1.00
N . R R 8 BAND OVAL DIAL—734” L x 538" H...... ,.79¢
ing, or the high cost of installation, 100 RESISTOR ASST. 14-15-1 WATT . ......... 95¢
have been partially eliminated. L3§"r'.';§?§ Short wave L GANG TEE
- Television engineers and techni- | | ., Jersalwee”  [NENCe TS
T u R l N cians not only foresee cheaper sets, 1 PSS 00 MM mer 27C | DT SLIDE
F E A simpler construction, but within a ) Loyt G ) S SWITGH.. ., .23¢
o Latest Type of Circuits short time, color! It was not too long 1§ Bl Mg éswlggai?b' i gﬁéﬁg 1;591}{3]253
¢ AGC—Automatic Gain Control ago that the Columbia Broadcasting 13 Plate—58 MMFD. Both " with Flex
o Picture and Sound Automatically Locked system was thwarted in its attempt to 39 PIate=100-1 00 ME 5 only..3Sc per pr.
* Sound Cannot Drift secure band allocations for color. This PHILEO 4 ME-—300 Vo130 Crn "CONBENSER 5300
: ;"::;A::C;TJ:::";?F. for Max. Gain and Ease of was a mechanical COIOr.technique and ?ELF’.:%N."G'.".JR?E%. ;g'é‘KP{.-w"Rhe"htsmc a8
Alignment el O Uil el B P e R R,
s 12 Channel Tuner mission felt it was not in the best in- 30 HY-FILTER CHOKE SHIELDED.
o Electromagnetic Focus and Deflection terests of all concerned to tie up part 100 ERIE 1 WATT_2,666 onm RESIS. .10 151
o Automatic Stabilized Synchro-Llock Circuit | of the band with mechanical color :’z"oo"é’,”éﬁm""ﬁf’,’e“’w'lffd Rheostase. v A5T et don,
Holds Picture Steady when some day electronic color trans- CASESEFSngE. Jounn &T. .f’f‘.“.“.‘s“.%o’,?er%'ﬁi"
® Voliage Regulated Circuit for Stability mission could be achieved. Today, R ST Mt e DR A LD A2 0D R AT
Large clarified 'stage by stage pictures and schematics to electronic color reproduction is being ncﬁTslsoouaospg\'l‘v"é:{ RWEGSTATS. . 111111 1380

insure ease of construction. Guaranteed to work.
Money Back Guarantee—Buy it, inspect it, if you don™

PHILCO AUTO SUPPRESSORS—$5.00 per C.

.7
perfected, and plans are under way GEN. ELEC.. WESTINGHOUSE, etc.. 80 CYCLE WATF
HOUR METERS, slightly used, perlect condition,

think it's the best buy on the market—return unused for its commercial use. Gl ;gleused in Jour homelo A?négs vons.s‘ so
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174 6BES 125K7 = . . fiers that we are offering at a ridiculously low price.
1u4 6SA7GT record supplements free radio. It is Amplifier unit only (less tubes and batteries), with
3Q4 6SITGT izsqr . . A cab es, headphone cord and jack (no phones). Com-
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SPECIAL OFFER! All above types may be pur- vision sets possible in small cities that 5158 a6 vt A e o Y s Saeries jEa82.
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b ORDER $5.00. WAVE TUNING UNITS, POWER AND AUDIG TRANS-
4 Write for Bargain Cata;w N-7 . develop a fifteen-cent gadget to un- FORMERS, SOCKETS,"RESISTORS: CHASSIS HARD:
Greylock Electronics Suppl o. i i BLE PARTS.,$4.95
230 Churc! Street NewPYB)r¥ 7, N. Y. scrz}rpble the signal, this should be of DRl'a[éED W?g%lﬁl}“o“ 5-6 tubes T77x10"x134" e
e A positive benefit to the manufacturer RCA-ABITST ﬁ%EKCCODé- e i EELEnLE:
as well as the viewing public. PHONE JACKS~OPEN & ' bLOSHD * AUroMATic %
With Phonevision, the television NATIONAL 5°152150° VOUT "GAN FILTER "Gom: - o°
viewer will have to call the telephone GBY SPBAKER VL. - GONTROL 80" Ds! 11l 33
. SALE—-PHONO RECORD ALBUM SAL|
operator for the signal and then tune 1974 comp.—{5ei "4 comp. ‘%32' {g comp.—49c
. . - — — v s 3 < comp. —! e
the station in the usual way. For this JONES 20 TERMINAL BARRIER TYPE STRIP....98¢
service he will be charged a fee, which B ifte EPETAL Y, & RECHIVER, Only .‘é’ 3%
will be divided by the television trans- WESTERN ELEC TRANSMITIING STEE. Dowu
mitter, the telephone company, and 20" RV Chorn viaTeR, WY ag e
the movie producer or entrepreneur
< who provides the program. The idea SHIPMENTS—PLEASE INCLUDE, Pgs?fés
WITHOUT NERVOUS TENSION l behind this is that set owners who NEWARK
REVEALING BOOK shows how ‘‘crack’’ operators de- wish to see any new movies will pay
velop high speed and proficiency. Learn code for K R g
oy y:,;’,ﬁzgs?:"':éd m;fwhh H<Biar o | for them just as music lovers now pay SURPLUS MATERIALS CO.
ystem iwhich evelops radiotelegrap. expert and e
e D amnions for phonograph records. Dept. JY
Box 928, Dept. 2-H R N . . 324 Pl Street NEWARK 1 . Je
| ?,"\E_DLE,& SYSTEM "3 Shoiate From the advertiser’s point of view, e S
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RADAR, COMMUNICATIONS

AND
SONAR TECHNICIANS

W-A-N-T-E-D

For Overseas Assignments

Technical Qualifications:

1. At least 3 years practical ex-
perience in installation and
‘maintenance.

2. Navy veterans ETM 1/c or higher.

3. Army veterans TECH/SGT or

higher.

Personal Qualifications:

1. Age. over 22—must pass physi-

cal examination.
2. Ability to assume responsibility.
3. Must stand thorough character
investigation.
Willing to go overseas for 1
year.
Base pay, Bonus, Living Allowance, Vacation
add-up to $7,000.00 per year. Permanen:
connection with company possible.

Apply by Writing to
D-4, P,O. Box 3575,

Philadelphia 22, Pa.

Men qualified in RADAR, COMMUNICATIONS

or SONAR give complete history. Interview
will be arranged for successful applicants.

M,

55 OLDEST, BEST EQUIPPED

7§ SCHOOL of ITS KIND in U.S.
Fe] 2 Opn

idoy Qields

Come to the Great Shops of COYNE in Chicago dur-
ing our 50th Anniversary Year! Get quick, practical
training in RADIO-TELEVISION or ELECTRIC-
ITY. G I Approved. Finance plan for non-veterans
Mail Coupon Today for complete details.

NOT “HOME-STUDY” COURSES!

T

}_(ou learn on real. full-size equipment, pot by mail.

Finest staff of trained instructors to help you get
eady quizkly for a better job, a fine future.

FREE BOOKS Clip coupon for big illustrated

Coyne book on either ELEC
TRICITY or RADIO-TELEVISION. Both books
sent FREE if you wish. No obligation; no salesrnan
will call. Act NOW!

B. W. COOKE, Pres.
COYNE Electrical & Radio School, Dept. B3-85H
500 S. Paulina Street, Chicago 12, lllinois
Send FREE BOOK and full details on:
O ELECTRICITY [J RADIO-TELEVISION

TRAIN QUICKLY! §

television brings the realization of a
dream. At last he can take his prod-
uct into the consumer’s home and
demonstrate it under actual working
conditions. Not only can he use his
voice as a selling tool, but he also has
use of the potent vehicle of pictures.
In television the advertiser has all the
combined advantages of newspapers,
magazines, radio and billboards.

Advertisers use the various media
to accomplish certain specific jobs.
The billkoard, for instance, is designed
primarily to get one brief selling point
across. The magazine ad generally is
designed to creafe interest in a prod-
uct and soften buyer. resistance. It
tells what the product is, and why it
should be purchased. Newspapers are
a more immediate form of advertising
which emphasizes the nature of the
product and states that it is available
now for so much at such and such a
place. Few advertisers attempt to
conduct an entire campaign in any
one medium because they understand
that the buyer must first have his at-
tention drawn to the product; his in-
terest aroused, and, finally, must be
motivated to action—to buy.

Thus it is easy to see that advertis-
ing technique heretofore was gen-
erally a process of leading the buyer
through the various processes of
attention, interest, conviction, and ac-
tion to the point of sale. Generally
this campaign began with a national
magazine which told about the prod-
uct and created interest in it. It was
followed by the local merchant’s men-
tion of the item in his newspaper ad,
where he didn’t discuss the product
generally but was more specific as to
size, color, quality, and price, and
stated where it could be purchased.
And, finally, when the prospect has
reached the point of purchase, the
salesman must step into the picture
and consummate the sale.

Television can considerably elim-
inate many of the steps that have
been necessary for the sale of mer-
chandise, because television offers an
opportunity to accomplish immedi-
ately what the other medias have been
unable to do in one operation-—get
the prospective individual’s attention
where he can see the merchandise, see
how it looks, see it in use, hear the
selling points about it, learn the price,
and find where it can be bought im-
mediately. Because of this, it is pos-
sible to foresee a complete change in
our advertising and even our means of
communication. Up to now, no me-
dium has been able to do the job for
the retail store that the newspaper
has been doing.

Although retail advertisers valued
the mass audience attention gained
through radio advertising, most of
them used radio sparingly because
their product had to be shown, had to
be illustrated, and all the talk in the
world wouldn’t convince Mrs. Jones
that a Sunday bonnet or kitchen table
was exactly the way the announcer
described on the radio. Now she
doesn’t have to depend on her imagina-
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tion. She can see the table, visualize
how it fits into her kitchen, note its
construction, see close-ups of the

*finish and texture and get the selling

message at the same time. She has
been brought past the stage of the
magazine and of the newspaper, be-
cause she has all the information at
once and has been brought to the point
where she doesn’t actually have to go
into the store at all but can pick up
the telephone and order the mer-
chandise desired.

This has far-reaching implications.
It means, first, that much buying will
be done by remote-control via the
telephone or a newly-devised blank
that will be prepared and sent by
direct mail to television set owners
by the merchandiser or store. This, in
turn, will limit the amount of space
run in newspapers. Since the news-
papers depend greatly on advertising

for revenue, it is conceivable that we

may soon find newspapers assuming a
different form and approach in order
to continue to exist.

The cost of living will be greatly re-
duced by lowering the cost of retail
merchandising through the use of
television. For example, let us assume
that a store is gearing itself to pre-
sent all of its vast majority of mer-
chandise via television. It is entirely
conceivable and within the range of
possibility that the store need not be
visited—that the store, as we know it
now, will be replaced by a series of
decentralized warehouses. Since they
would be serviced by fewer clerks, and
overhead costs, lighting and heating,
etc., would be reduced, the merchan-
dise could be sold for less money. Of
course, this is a long range picture,
but it offers an idea of how television
can affect our very mode of living, our
economic system, our every-day habits

. our personal lives.

It has often been said in political
discussions that one of the best ways
to break through the “Iron Curtain”
and secure the friendship of the Rus-
sian people would be to bombard them
with Sears Roebuck catalogues. The
reason for this statement is the simple
logic that if a desire for goods and
merchandise is created where this de-
sire has not existed before, people will
be so intent upon developing these
goods, they will not think of war, but
rather of working peaceably with the
western world to develop a living
standard and foreign trade which
might secure these things.

This is human nature. As human
beings, we are imbued with certain
amounts of inertia, laziness, and a
lack of interest in what is going on
around us. And so Mrs. Jones, who
saw the kitchen table on her televi-
sion set, sees many other things. Sh
sees, for instance, how much easier 1f
is to use modern kitchen appliances in
her everyday home-making; the cor-
rect way to apply make-up to make
herself more beautiful and attractive
for her family; to properly prepare
table-settings and special dishes for
parties and social engagements; and
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to understand the value of interior
decoration, home planning, and design.
Is it any wonder, then, that Mrs. Jones
becomes more enlightened and trans-
fers that enlightenment to her chil-
dren and friends? When this situation
becomes general, we have attained an
increased standard of living. Televi-
sion is capable of overcoming human
frailties and bringing the “mountain
to Mohammed.” Once interest has
been aroused, curiosity stimulated,
and lessons visibly proved, the pump
has been primed, action has begun,
more goods and merchandise are
bought, more money flows, and we
have a prosperous economy.

Just as our economy will be affected,
so will be our personal tastes. Even
family life will be influenced by the
advent of television. Throughout the
nation there is a rustle of renewed
activities—rehearsal halls are being
dusted and vaudeville acts are being
rejuvenated. Visual entertainment in
all its forms is again coming into its
own. Vaudeville, operettas, and the
musical revue will be brought to the
masses and no longer limited to
Broadway or the Rialtos of the few E ‘1
larger Cit’igs' ing appointed. Don’t delay—Wire. Phone,

. addlt‘lon’ o fo?ms of litera- L‘\( N 1“‘ \\’%‘ilep[totlay for full infor}malion. Be the
ture, music, and American folk lore \ first to tie-in with this new money-maker!
are being written for visual presenta- ’
tion. With the combination of mo-

tion picture film and the television PIONEERS IN PROJECTION TELEV’S’ON
camera, coupled with the television G ; .
SPELLMAN TELEVISION CO., INC.

receiver in the American home, John

Q. America is about to receive the ;

greatest treasury of enlightenment DEPT. "; 1'30 WEST 24th 5THEET, NEW YORK ”; N. Y.« AL 5- 3 63 0
and education that has ever before

ity il be o wee it wisely st 1o | | NeW AII Triode 10W LA GULY R Ok

. - . : RT/13 lete, Tested. teed,  $240.00.
transmit this tremendous technical | ¢ 4 Benichs e el

i 3 Used xmtr only $79.5
achievement into one of world wide
T - Hi-Fi Ampllfler Kit!

A
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>
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>
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4

BY ITSELF!
3x4 FEET

12 SQUARE FEET 1
OF BRILLIANT, CRYSTAL-CLEAR

PROJECTED picrure::

Here is absolutely the brightest. sharpest,
clearest GIANT image in television today!
No dim or fuzzy pictures . . . can be 1
viewed under any light conditions . . .
perfect side angles—a new triumph in pro-
jection television achievement!

Features include giant 14-inch Schimidt |'
Mirror in solid cast housing plus exclusive
Regulated Power Supply and Automatic
Cutout Relay for tube protection. Remote
control opcration.

DISTRIBUTORS and DEALERS now be-

™

St s]

SCR 522, NEW, complete with all plugs, J boxes,
manual, and (lwmmmor $85.00. Transceiver only.
$40.00. Dynamotor only, $5.60. Antenna, $1.00.

BC 348 Reconditioned, tested, guaranteed, complete,

. Recciver only (no —Q or —IR), $79.50.

AR‘\/7 or BC 433G Radio combass units, complete

with manual and all component parts, 585‘00‘ In-~

POLISHING TV LENSES
BY MAX ALTH

LASTIC, oil-filled television lenses
should never be wiped off with a
dry cloth, but should always be cleaned
with lukewarm walter. Do not use any
soap or cleansing compound. 4
The dust found in e¢very home eon-
tains a percentage of grit, and when
this is wiped off by an over-zealous | ¢ ot

NP RV SR EEERE S

verter for above 149G, $25.00. 1\ee us for all
componént parts, new.) DBK 22K relay, $3.00;
Plugs, $1.50 ea.: MC 124 Tuning Cable .015 per
inch, Control Hoxes, $7.50 and $5.00, used, with
back FT 224. Loop LP2IA $5.00 ne
RTALB Transceiver. new, Bendix, less 1 $
AVT/23 RCA 25 Watt transmitter, new, $112.5
APS/13 Tail radar units (good on 460 MC(), $IIJ 00.
TA-12 Bendix 100 Watt (new) nansmlttex. $45.00.

PLUGS and hard to get items all new

?
]
i ART/13, all plugs, set, $15.003 BC 348 plug. $1.50.
g
*
E

500 00.

ARN/7 or 433-G Plugs. sef, $5.00 (includes inverter
plug) ; PL 112, 118, or I’L 122, individually, $1.50.
Command set, Dlugs, receiver, or xmtr, any 3 for

$1.00.

Right angle drives for Command sets, 75¢; Flex.
tuning shafts, 13’ long, $1.00; PL 55 Phone plug,
39c; L 68, JK 26, I’l 54 or Phone Jacks, 25¢
cach; SCR 522 plugs, set of 16, comblete, $20.00;
any single 1.)1u1.v §1.50 each; Co-ax Plug 259A.
35¢, or 4 at §1.0

AGGESSORIES

housewife, it acts as an abrasive which, SUPMJ RADIO AMPLIFIER MODEL CR-'ID

in time, causes a fog to develop on the
surface from the minute seratches. Build This_High-Quality, All-
. R Triode, Self-Biased, High-
When these fine seratehes have dim- ¢ Fidelity Amplifier For Only. .

med the lens, jewelers' rouge can be | § prom the design published by Consumers Re-

used to repolish the surface. The deeper | § search, Inc., of Washington, N Earphones HSt33 mi‘:;ds W!:gl he%dband (lrgcw{. sz.og.
seratches will have to remain, how- Brilliant amplifier for use with FM/AM funars and BC 348" O RE iy ((1>m~‘tu1s}1;}lnl:ae\\r~, ‘s2.00. 3375
ever, as this fine rouge will not eut the changers. Compare these specifications! Freq. Slug tuned inductances (new) for SCR 522. a hot
et TiRre 1 h Response: 20-15,000 c.p.s. &I db, Built-in pre- item at (0c each (minimum order, $1.00
plastie down to that depth. —30~ ® amplifier and equalizer for use with magnetic Airplane “suitches, any type, SP, 35¢; DPST, 50c:

PDT, 75¢; Micro switches, 756.
Jewell Lights, can be dimmed by turning, (‘olors:
Red, Amber. Green, Yellow. Any 5 for §
1042-6A IEclipse voltage regulator, new $15.00,

DYNAMOTOHS——New original cartons
D’\[ o3~\ $1.50; DM 34, $4.50; DM 35 (12 volt),
0.00; PE 73, $5.00; PE 94, $5.06; DE 118,

SIIJ 00: DM 32, $4.50; l’E 206, $5.00.

TELEPHONES
EE8 Field Phone, $7.50, canvas, used; Leather
New, $15.00; Western Electric 5-bar generator
wood call box and Krench hand type phone, used.
very good at $7.50 each: Call box or ringer.
only §4.00; TS-13 Hand set, $4.50. Ideal shack-
to-house rig for the XYL.

4no. ELECTRD FARWEST TRADING CO., Inc.
122-124 DU-ﬁNE STHEET 209 1st Ave. South Seattle 4, Wash.
Mew York TN, BArclay F-1840 W7XQV
2 BLOCKS MORTH OF CHAMBERS. 5T (We do not issue catalogues)

cartridges. Hum level: 40-70 db. below rated
output at radxo input. Distortion: less than 2.5%,
at 10 watts; 2.59% at mid-frequencies at 11.8
watts. Gain: radio, 75 db.; phono, 97 db.; mag-
netic pickup, 117 db. at 50'c. p.s. Complete with
all 7 tubes, components, punched chassis, hard-
ware, etc., and simplified step-by-step instruc-
tions. Order now!

Laboratory-wired and tested...... $69.50
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o Weighs only 3% pounds

o Adjustable from 2 ft. to 6 ft.

o Designed for floor or banquet
table use

o Easily carried in amplifier or
speaker case

o Beautiful chromium and
hammerloid finish

o Mirror attachment makes tele-
vision image adjustments easy

Mike stand only, sboo

Net pricecesoees
List pricéseoee... $10.00

T

e - A

.

This microphone stand converts
easily into a television service
mirror.

All you need
to do is un-
screw the
microphone
titting and
attach the
mirror. Sketch shows the mirror—on its
own stand—being used to adjust the
image from the rear of a console set.
The mirror gives the technician a front
view of the image while he is making
adjustments from the back. SIqs
Net price coeoeesccoccneses

List Price cceecsoseessncsesss $3.25

See your local distributor or write

NETTLES MANUFACTURING CO.

1237 16th St. Denver 2, Colo.
Sl

R T 3 S
%

IT DOESN'T TAKE A &
%ﬂ;f% TO BUILD ¢

£
B

De-Luxe 630 TV Kit
Genvuine RCA 630 TS Circuit

Tech-Master builds faster.
Comes 989, assembled,
A few enjoyable eve-
nings to finish the job—
plug it in and there's
your picture! And remem-
ber, with our own patented
conversion bracket, Tech-Master is readily
adoptable to 10, 12, 12!2, 15 and 16 inch
fubes! Start on the way to pleasure and profit.
“ee Tech-Master today! At leading jobber’s
~rywhere. Write for nearest jobber.

ASTER PRODUCTS CO.
dway, Dept. N-7, New Yerk 13

Complaie Kil
Less Kinescape

FREQUENCY RESERVATIONS, YET
eeP N REGARD to an article written
by Marvin Gurlin in the April
issue, I confess I have had thoughts
along that line. For myself, I am only
trying to learn the code, and believe
me, it is tough.

“I have tried to pick up the station
called W1AW at 3555, and just about
the time I find it, all hell breaks loose
from the other station. It would be a
wonderful thing if we could have code
lessons starting right from the begin-
ning, on a frequency where we could
listen and concentrate.

‘“Your articles on the ‘Beginning
Amateur’ are swell. It's really the
best thing I've seen yet, and I'm anx-
ious to be a licensed amateur. But I
do need more code practice, and I sin-
cerely hope you can help us fellows.”

Bernard A. Heinle
3305 Westchester Rd.
Toledo 6, Ohio

The idea of a “beginner’s frequen-
cy” is a new angle, and it might not
be too bad at that.

- - *®

GOT ANY BONERS TO TELL?

QQHERE is a suggestion for a new
department for Rapio & TELE-
viSION NEwS which should make some
good reading, provide for more reader
participation in the magazine, and
steer others away from the mistakes
that have been made. I have in mind
a department in which the readers tell
of the horrible boners they have
pulled in servicing, constructing, or
otherwise. I suggest no special name
for it, because, if you should decide to
have such a department and call for
suggestions, the readers would give

you plenty to pick from.

“To start things off, here’s a real
boner of my own:

“I had designed what was to be a °

high-gain, high-fidelity recording and
playback amplifier. Finishing the con-
struction late at night, I ran off a few
silent tests (which looked good) and
decided to wait until morning for the
speaker tests, lest I awaken the whole
household. I put the amplifier in its
cabinet, closed the cover, listened for
hum, installed knobs and some hard-
ware, and then went to bed, neglect-
ing, however, to turn the amplifier off.

“The next morning it was well
warmed up, so I decided to try it out
with a record, with the most horrible
results I have ever obtained. The
gain seemed to be very close to zero,
the quality of what output there was
could be compared to nothing good I
have ever heard, and with the volume
turned wide open as it must be, there
was a fairly low frequency howl much
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louder than anything else that came
out.

“Suspecting mechanical feedback
and interference as the cause of the
howl, I used better shock-mounting
for the chassis and turntable. I fas-
tened parts, such as blocking condens-
ers, so they would have to be pried
loose. I tested tubes and connections,
shields, and grounds. I changed nee-
dles, and I changed speakers. Finally,
I wound up rebuilding the amplifier,
with more shielding, more and batter
bypassing in the ‘B plus’ circuit, more
rigid mounting of everything that
shouldn’'t bounce, and rubber shock
mounting of several tubes. After this
I got no more howl or mechanical vi-
bration at full volume, but I got very
little of anything else, and what there
was of that was as bad as ever.

“Then, I did what I should have
done at first: I started testing every
part from record to speaker, whether
it was suspected or not. I didn’t have
far to go. I had tried needles. Next
in line was the crystal pickup, and it
was the guilty one.

“The explanation was that I had
left the cover down the first night and
had not provided proper ventilation,
so that the temperature exceeded the
maximum 120° F. which a crystal of
this type cannot stand without seri-
ous damage. This was one of the first
things I should have suspected if I had
connected conditions with conse-
quences; but, not so doing, I learned a
good lesson. Now, when a piece of
equipment doesn’t work properly, and
the cause is not soon evident, I start
testing everything from input to out-
put, whether it looks guilty or not.

“Thank you for your consideration
of my suggestion and contribution.

“An old reader”

E. J. Dobbie
Oilmont, Montana

Well, OM, that’s certainly a good
suggestion youw've got there, and many
thanks for the story of your construc-
tion difficulty. It should keep someone
else from that pitfall. To get back to
the idea of the department—we can’t
hatve any stories without storytellers.
Let’s hear from some of you other ex-
perimenters.

- * -
CODE FOR CODE'S SAKE
®®W AM heartily in accord with the

) views expressed by Messrs. Dietz,
Gurlin and Wolfe on code and certainly
approve anything that will bring back
to amateur radio the fascination of
radio, or as we oldtimers knew it,
‘wireless’; code.

“Somehow or other, the telegraph
code is a means of introduction by air

RADIO & TELEVISION NEWS
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SPECIAL: IO% discount on orders of $5 or more,
if 3 or more items are ordered.
OIL FILLED TRANSMITTING
CONDENSERS MICAS
Oa MEFD 1000 V. $0.35 00005 2560 V. 80.15
2500V .75 00003 3000V .35
.1 7500 V 1.65 .00003 5000 V .85
2x.1 7000 Vo 4.0 000087 2500 V .20
W12 15000 V. 7.95 .00025 5000 V .85
.25 1000 V .35 0005 2500 V .25
25 4000 V. 2.15 00072 5000 V .85
.95 6000V 3.75 L0008 5000 V .85
10x.25 600 V 1.05 .002 000 V .20
B 600 V .28 .002 3000 V .65
.5 1000V 40 .003 2500 V .30
5 2000 V W75 003 3000 V 65
.75 2000 vV .60 .00% 2300 V .35
77 330 VAC .30 003 1000 T.V. .15
1.0 45 .003 3000 V .65
2.0 2 .30 .006 2000 V .35
2.0 600 V .40 008 1200 V .15
2.0 1000 V .60 01 1000 T.V. .15
4.0 600 V .60
ég 100(?)% %AC 7g TUBES-CHOKE-POTS
.
6.0 1300 V 1.45 e
38 18883 i 78::.; Tubes: 12K8
) Metal ......... 0.29
10.0 600V 1.00 - .
3000 90 VACI.40 Choke: 100MA-
30.0 330 VAC3.75 10H, 250 Ohm.. 1.59
Pots: 20K-50K-
25.0  Electrolytic 100K ... .19
25V 40 Dual: % Meg.
100.0 Eleetrolytic F230K-50K7 ... .30
25V .50 5" P.M. Speaker.. .95

RESISTOR KIT ASSORTED % & 1 W 100 for $1.49

BATHTOR KIT 3x.1, .5, .05, ete......10 for .58
CONDBENSER KIT ,01—.0000L........ 100 for 2.99
MICAS .01, .002, .005, etc. ALT, VALUES... .08
01 150V PAPER (MIDGET).......... 60 for 1.00
0.1 600V PAPER............ccuven.nn. 8 for 1.00
TELEVISION

BOOSTER—Your Troubles Are Over With
Qur High Gain Unit-Channels 1-13 in a
Beautiful Mahogany Cabinet........... $24.95
300 Ohm twin lead-100 Ft.
72 Ohm co-axial cable-100 F

Standoff ins. 3”-300 Ohm or ¢ .06
Expansion Bolts %4"x3" ..... .09
(,mbolos Drill 3"”-5Y4" . 1.65
%" Friction Tape % 1b. Roll. .35

$2.00 min. order F.0.B., N.Y.C. Add postage
50% deposit. balance C.0.D. with all orders.
Manufacturers’ inquiries invited. Send for Flyer.
Prices are subject to change without notice.

TECHNICAL RADIO PARTS CO0.

Moved to Larger Quarters
557 McDonald Ave. Brooklyn 18, N. Y.
Dept. RN14

WE ARE
LOOKING FOR
TUBES!

WHAT HAVYE YOU GOT?

Interested in small or large quantities of ail
types of Transmitting, Industrial, and Receiv-
ing Tubes. Send offerings to:

Send your list to:
MOHAWK ELECTRONICS CO.
160-N GREENWICH ST., NEW YORK 6, N. Y.

LEARN RADIO!

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
COMMERCIAL OPERATOR (CODE)

RADIO SERVICEM
r Television Servncmg |

(Approved for Veterans)
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALT, 17, MD.
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for mutual understanding and fellow-
ship. It is a common bond by which
we can exchange intelligence, even
though we cannot speak each others’
languages.

“Code has many advantages, from
a commercial standpoint as well as
from that of the amateur or military.
The knowledge of code can serve as
a useful tool of expression in emer-
gencies.

“As a kid of 15, I learned both the
International and American Morse
codes; as Mr. Dietz says, the ‘light’
came from practice. With a mill at high
speed, I earned my living for many
years in the communications field of
Morse and radio-telegraph. The knowl-

- edge of high-speed telegraph opened

to me the field of fascinating news
events, hours before it became public
news. I hold a commercial 2nd class
radio license of 1929 vintage, and I am
a paid up member of the Order of
Railway Telegraphers, and an ex-train
dispatcher; I also sailed as a wireless
operator aboard American vessels. (I
wonder if there are any of the old gang
around?)

“During the past few years, I was
telegrapher for the Boston Record
news channel from the World Series
games last year, and served as a news-
paper telegrapher for the National
Air Races, football games, etc.

“Newspapers, brokerage houses,
Western Union, postal and railroad
systems, as well as the oil pipe lines
all have called upon our profession.
From a stick, pen and ink, mecograph
or mill, with a book or 10 on a line,
there is nothing to compare with the
enchantment of code, for real enjoy-
ment.”

W. H. Corbett, WS8DVP
11808 Phillips Ave., N.E.
Cleveland 8, Ohio

Yours is the romantic point of view,
and yow're right! Those who take
the trouble to learn the code and use
it to communicate with their fellow
enthusiasts will know what you mean.

* * *

NEW LIGHT ON TOUGHER EXAMS

QQSEVERAL years ago, there was

considerable agitation for a spe-
cial radio amateur license, restricted
to ultra-high-frequency and super-
high-frequency bands, with no code
requirements. So far, the plan has got-
ten nowhere.

“I understand that the regular ama-
teurs are opposed. The FCC is partly
guided by their opinions. Also, the
government wants to have as many
people as possible learn the code, and
rightly so. Just the same, I believe
that the restricted license would be a
good thing for all concerned.

“A lot of people are interested solely
in the technical side of radio as a
hobby. For instance, I'd rather set
up an ultra-high-frequency transmit-
ter and plot its field in the ‘shadow’
of a hill, than talk to any, or every,
ham station in Asia. Two-way com-
munication seems worthwhile to me
only when the other fellow isn’t near

www americanradiohistorvy com
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R-89/ARN-5A

Glide path_receiver. Crystal control ot _local nscll-
lator 332- '35MC. complete Wlt'h relays, 7-8

R7, 2SN7, 1—28D7 3 xtals: 86497 KC
6522 KC. 6547 KC, 90 cyec, band pass and 150 eyc.

band pass filters, excellent for making an intermodu-
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dation for many interesting experimental and cons
struction projects, Broad pass band on 20.7

MC. F's ideal for television,
fux!"lnlshed Used. excellent,

Beautiful cabinet and chassis as foun-

Schematic
less covers.

$1 2.95

BC-620 TRANSMITTER-RECEIVER UNIT
FM transmitter-receiver, crystal controlled, two chan-
nels, freq. range 20-27.9 13 tubes. dual meter
for testmg filament and Dlace ‘eireults.

Used.
MOBILE INSTALLATION KIT
for BC-659 or BC-620

Consists of _TS-13, MP-48; 4 section whip antenna
insulators, 2 maintenance manuals. NEW -$12.95

BC-684 27.0-38.9 FM TRANSMITTER

Same as above except for freq. range. New.
FOB Chicago only....cceceevenscacnsos $24.95

RECEIVER-AMPLIFIER

Contains the following circuits: Blocking oscillator,

C.R.T. gate circuit, Azimith and Vertical sweep eir-
cuit. 5 stage 30Me, IE[‘ strip with AFC circuit., Tube
6L6GT, 8—6ACT, 2—61i6, 1—2050, 1—884. Used,
excellent condition $14.95
EE-8 ARMY FIELD TELEPHONE
of a better-clnss toy. inger,
quires ondy two ﬂashlight batteries for each 95
phone and wires betweeéx each phone. 7
VERTICAL ANTENNA
14 wave vertical dxpole antenna, complete with 38
inch whip, 36 inch skirt, 7 ft. aluminum pole, mount-
.................................. NEW §12.95
APQ-2 RADAR TRANSMITTER
200 to 500 MC—Used, good condition........,. $7.95
500 to 600 MC—Used. good condition..........$7.95
VHF TRANSCEIVER
Ideal substitute for SCR-522, freq. range 140-144 me;
two individual RF sections, feeding a common 3 stage
10me IF amplifier. Both IF sections may he oper-
ated simultaneousty, or either one individually. The
straight forward design. Transmitter unit has 7
tubes, one #3832 as final modulated by a pair of 6L6
and push-pull, Complete unit in case with tubes,

complement: 6—6SNTGT, 2—6VEGT, 6—6AGT,
Sturdy, highest quality telephone at lel;:- than |9rlco
Excellent conditmn Use:

1rlxg brackets and 8 ft. of coaxial cable with PL-259
AP®-9 RADAR TRANSMITTER

eystal controlled, 10 watts, The receiver section has
receiver unit has 13 tubes.. The transmitter ls of
crystals and diagram less dynamotor.

KXCELLENT CONDITION............ ....514.95
New Phantom Antenna for above unit. 3 lamps in
parallel with sockets. complete fOr.............. 950

Frequency 418-462 me. ¥M with 14 "
3- 12837, 4 tubes including
SPECIAL!

Buy—BRAND NEW $7

ALTIMETER TRANSCEIVER RT-3/ARN-'I
-~ 128H?, 2- 12H6 1 VRI50
2- 955, 2- 9004, 24y Dynamotor, used 3495
in working condition..................
WEsTlar;GHOUSE TRANSMITTER BC-122
¥ to i
mr&%rs”g]liz excsel]en§opoar!t(sc (fér;pglj’f)aek;l)e_ggl%xcgesﬁenst
NEW CATALOG

Listing Many Surplus Values.
Write for Your FREE Copy Todayl

All shipments FOB Chicago or Los Ange es unless

specified. 209 Deposlt re%ulred on all ers. Mini.
mum order accepte: Callforma and Iliinota
re§idents- please add regular sales tax vour re.

mittance.

ARROW SALES, INC., DEPT. N

Main Office: 1712-14 S. Michigan Ave.
Chicago 5, lllinols g

North Side Branch: 1802 N. Humbold¢$ Blvd.
Chicago 47, lllinols

Woest Coast Branch: 1260 S. Alvarade
Los Angeles, Callf.
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a telephone. Perhaps I should set

SURPLUS BARGAINS e s o et re ot |  STOP! LOOK!

RECVR. & XMITTER much time spent on a technique that

: ) . doesn’t interest me, and that I'd never | | T
A R use, seems wrong for a hobby. If I LS\ Dynainic g
RC-5: 4-5.3me. or 5.3-Tme. Xmtr . A - -t k WUSI'I., D.C.
(Slightly maed). spent the same time studying, say elec- 1. V. Kit 2413 P
BOTH FOR $895 tromagnetic field equations, it would Tele . L
be fun, and the information would be BY CUSTE 3 Ave. N. W.

H2C 459, 7t091 me. (new).
AR 5.3 me.

2 -
2 %
ARG 20 4 o 5.8 me: aa3 ussflﬂ' i The Kit consists of the following:
7 me. used). ... RS Amateurs would have a right to
7-9.1 me. mew.) : 1233 complain if tHere T B Gk ® A Complete Drilled and Punched Chassis
i sea st T ﬁ it e o y - g ® 13 CHANNEL TUNER {mounted on chassis)
550 ke :us ed) 3 a2 ont 5‘3‘ igh bands, but everyone knows ® All component parts made and fully guaran-
el | ::_g?; there’s room for all. If the exam were teed by leading mfrs.
. me, o .

N Tvbe’ S e e g 133 made tougher, and it should be, there = S&Tfelegedﬂmpgﬁid sfip bfy sfepfwmng pro-
12 volt Dyna £ . . lagrams makes IT easy 1o assemble
AR rl?:r’qucﬂ%T,?g(éog,(Sgn ,:ﬁ “2:3252{,;{?;"’@’“ ;35 would be enough .rf)om for a long time. ® Prices for these Kits are amazingly low:
aRp mlf’)Ti‘iLwéox >(S,ng‘e or Doible Tvpe) 3. And as far as the interests of the gov- |171" comp:e:e wlm :uges g‘li;sgo(l(elss c. r\‘*))

] ’ s oo complete wi ubes ess c.r
ARN.7/BC 435 Reevr 150-1750 ke oot F ernment go, aren’t high-frequency 12" complete with tubes also 12jp7 $199.50
ASB/T Indicator Unit' with Tubes éxd. " basié technicians as useful as low-frequency . SR S A

: E . . r oda
SRRt Shecia ol Lanmand "Reewr of o, communications experts? y tor tull parficulars
Dyn':jn’;gt()rl_ & volte NC—00 volis DCE 85 ma. i:EE “If RADIO AND TELEVISION NEWS

ni ;
SELSYN XMITTER & INDICATOR agrees with these ideas, a little action,
Ideal as Radio b e a m position along with your excellent drive for B L U E G R A S S B U Y S
indicator f o r Ham, Television more regular amateurs, would help 805 Tub Solendid Modul
or commercial use. ¢ 95 considerably.” ubes — Jplendi odulators $ 95
Complete with 1-82... S d IZSTE"EIUSS_ Ne\; : lf e #2CV|C| Eull
ayre -Tube Servo Amplifier . u
SCR-522 TRANS. & REOG. yre Rodman ¢ Rosi e |
With Case & all Tubes. Like New-..... $39.50 Oakmont, Allegheny County ot Resistors—Sockets—Condensers. Also
FILAMENT TRANSF%E_M;@VS—HO volt 60 cycle Pennsylvanla Shock Mount Chassis 1115 x 11, 95
12—24 volt at 2 amp. . 5295 ith C Made by G.E
5224-30 volt at 20 amp. : R Al over. Made by .k ...
6.3, velt at 6 amp.—5 voit at’ 's_.a.rf:?.—. 105 Between high code speed and low Stancor No. A—3808 Mod. Trans.
PLATE TRANSFORMERS—115 volt 80 cyele code speed it was bad e,nough‘ Now Used 2.95
primary ] $] se .
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;VI(LI?(]% ma LOAD. .2.":'9...2.9.(’_0..Y?‘.t.s L858 point is well taken, however; there Stancor No. P—1325 Trans. . . Used 2.69
540 C.T.. @ 150 ma.: 5 volts @ 8 amp.i may be more operators than we know
6.3 vOolt @ B amp........ooivnreons 3.95 . a
ssgmg.}’r.l -@vo}é_"’@’?‘?"anﬁss voit ‘@ 4.8 o about who are_interested only in the RADIO EQ""PMENT co.
120 oo HEINEMAN CIRCUIT SREAKERS technicalities of radio. DEPT. LD, 480 SKAIN ST., LEXINGTON, KY.
volts 10 amperes. . -
120 volts 20 amperes. * * *
FL-8 Audio Filter inew) .. PR
o OB R i ki EVERY VOTE HELPS :
& mia’ @ 6o volis B 1 | : S AN old timer in ham radio, and ATTENTION Amateurs-
mfd. VO .. . . L]
1 mid @ 1600 volis - also one of the pioneers of the Experimenters-Inventors
2 mid. @ 2500 volts 160 meter band, I for one would like Cut your cost on radio supplies and equipment
PR to see the return of the whole band in half.._ Clibreaupon/ioday,
B LE Y T Hundreds of “hard to get” war surplus items
2 mfd. @ 5000 volts. to amateurs. along with the best in standard brand equip-
EE-8 FIELD PHONES g ment—all at great savings to you. Let us know
Headset. generator, ringer. ete. All in case. Fine I am also in favor '?f a_ return of your particular requirements. IMMEDIATE
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ol own mind, V. P. W o vouT ANIAGARA  RADIO SUPPLY CURP

160 N. Greenwich St., New York City 6, N.Y.
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TV SET OUTPUT AT Mass. Radio School

CIRCU" AuGNED COMPONENTSI NEW PEAK 273 Huntington Ave., Boston 15, Mass.
Proved the tg'lllyﬁs,a'i;fud;ry method for IN a recent report by the Radio Manu- Offers Training Courses for Radio Techni-
SR ALt LUER facturers Association, it was an- cian (Pre-Television) and Licensed Radio
nounced that television set production Operator (All Types) including mainte-
by RMA member-manufacturers nance and operation of General Electronic
reached x;ew ;ecords during the first Equipment. Over 20,000 Alumni and 30
quarter of 1949. years radio training EXPERIENCE. Courses

de-luxe 630-TV KIT In March, the manufacture of TV approved for Training for Veterans.
u sets reached a total of 182,361, and the Send for Catalog
GENUINE RCA 630-TS CIRCUIT combined figure for the first quarter Licensed by Commonwealth of Mass.
was 422,537, This is a new high over the Department of Education

Only

168

Complete Kit PR
Less Kinescope %}‘I‘:‘-@}

previous record of 161,179 reached in
December of 1948; March and December
were five-week \;ork months. TV set SURPlu H'GH SPEED DR“-'-S

| production by RMA members was 121,-

238 in January, and in February, M l c R 0 M E T E R S
118,938.

Breaking down the March figure to g;;:":-;;'":fgdg;: \ \ ' ’

a weekly estimate, the average weekly TR I

production was 36,472, which repre- | 0. copacity ... » eoch $2.25

ni 5 - 1-2“ copacity . . . each 3.50
sented an increase of nearly 23 per-cent Shacopody - w0t 23| At New prillst Orie. volue $15.

over the weekly average in February. 3-4“ capacity . . . each 6.50 |30assorted sizes and lengths $3.50

It doesn't take a master to
build Tech-Master. Comes 98,
assembled. A few enjoyable
evenings to finish it up—plug
“*in and there's your picture.

aral jobber's territories still open—Write

The quarterly output of TV receivers S e G (LT DAL CA T e
. . . en: eck, maney order or cash. o deposit require
MASTER PRODUCTS (0. this year was three and one-half times on C.O.D. orders. All prices F.O.B. Culver City, Colif

that of the first quarter in 1948.
—B0-

dway, Dept. N-7, New Yark 13
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Microwave Spectroscopy
(Continued from page 29)

is the 1 centimeter wave guide (%" x |

%" rectangular tubing) at left top
utilizing a Raytheon RK33 tube. Ab-
sorption of a given frequency of an in-
coming microwave signal by gas such
as an ammonia vapor is revealed on
the oscilloscope or recorder as a rela-
tively sudden intensity drop, repre-
senting a spectral line. For sensitive
detection of spectral lines, the Bureau
also employs a Stark absorption cell
(the larger wave guide 3" x 1%”
shown below the 12" x 4" wave guide
system) in which an electric field is
used to modulate a wave traversing
the cell by electrically shifting the fre-
quency of the spectral line back and
forth. Extremities support the Stark
ribbon inside the larger guide. Heavy
or deuterated ammonia is used inside
the wave guide absorption cells to ex-
tend the frequency coverage below
that now available with other sub-
stances.

A basic setup for microwave spec-
troscopy may be relatively very mod-
est. It comprises:

1. A source of microwave power.
Normally this is a tube feeding direct-
ly into a wave guide. Work started
with the Western Electric 2K50 reflex
oscillator. When production of that
tube ceased after the war and the sup-
ply became exhausted, Raytheon de-
veloped the reflex klystron types
QK140 and QK141 for the region 8 to
11 millimeters. They have also de-
veloped the types QK226 and QK227
for the region 5.8 to 8 millimeters
where the power output is in the or-
der of 5 milliwatts.

2. A calibrated variable attenuator
to control the energy from the tube
into the gas cell. Fig. 5 (left) shows
a modern type where attenuative ma-
terial is inserted into the wave guide
io provide the degree of attenuation
desired. Each thousandth of an inch
penetration as controlled by the knob
represents one division on the indica-
tor scale. The scale is calibrated
against a graph furnished with the in-
strument.

3. A wavemeter for measurement
of the absorbing frequency such as
shown in Fig. 5 (right). In the bet-
ter versions, it is made of invar for
the main cavity portion in order to
minimize frequency error with tem-
perature change. A silver plated
plunger is mounted on the end of a
micrometer barrel. The frequency is
determined by the use of differential
readings on the micrometer between
two adjacent signal points. These are
referred to calibration tables, one
showing differential micrometer read-
ing versus frequency in kilomegacy-
cles, while the other gives the exact
frequency in megacycles for each
thousandth of an inch in micrometer
reading.

4. Various optional items and fea-
tures including power supply, modula-
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CHICAGO
FEATHERWEIGHT
MULTI-TESTERS

Highest Quality-——Chicago ‘““Featherweight” Multi-test-
ers are made with the precision of a fine watch. Strict
tolerances provide accuracies far above commercial
standards—readings are absolutely dependable.

Most Compact—Chicago “"Featherweights’ are the small-
est multi-testers in the world. They are truly pocket-size
instruments, weighing only a few ounces . . . a pleasure
to use in or out of the shop.

Lowest Cost—Chicago “Featherweights’ guarantee more real usefulness
and depend.ability at considerably lower cost. There is nothing like a
“Featl;(erwelght” for standing up under hard daily use. They are built
to “‘take it.”

Chicago "Featherweights”

Model 450A
Volt-Ohm Milliammeter for DC
Volts 0-5/10/50/500/1000 Mils 0-1
Ohms Full Scale 5000/50,000/500.000
Ohms Center Secale 30/300/3000

Net price $10.90

Model 451A
Volt-Ohmmeter for AC and DC
Volts DC 0-10/50/100/500/1000
Volts AC & Output 0-10/50/100/500/1000
Ohms Full Scale 500.000
Ohms Center Scale 7200
Net price $14.90

Model 452A
High Sensitivity DC Volt-Ohmmeter
Volts 0-10/50/100/500/1000 10,000 Ohms per Volt
Ohms Full Scale 2000/20.000/200,000/2,000,000

Ohms Center Scale 30/300/3000/30,000
é ’ ?j

Net price $14.90
CHICAGO INDUSTRIAL INSTRUMENT €O., 536 W. ELM ST. CHICAGO 10, ILL.

There is a Chicago Multi-Tester for every purpose

TRADE-INS ARE MY BUSINESS! TELL ME WHAT YOU
] HAVE AND WHAT YOU'D LIKE TO HAVE.
WE CAN MAKE A DEAL!

HOW ABOUT THIS NEW §-72
HALLICRAFTERS ALL-WAVE PORTABLE

Super powered. Maximum efficiency on AC, DC or battery.
Covers standard broadcast band and 3 short-wave bands—
540 KC to 30.5 Mc. 8 tubes plus rectifier. Handsome brown
leatherette cabinet with brass plated hardware. Less bat-
teries. Only $79.95.

T-69 NEW HALLICRAFTERS 15”7 TV
CHASSIS FOR CUSTOM INSTALLATIONS

Needs only cabinet or
Brilliantly lighted. All
8 inch P.M. Speaker in-

Write for our complete catalog

Complete with picture tube.
mounting place in your wall.
channel push-button tuning.

cluded. 194" x 23" x 21", Here's a custom instal'a-
tion at a real saving in price. Only
$259.50.
o el S
Nobody can beat Bob Henry on a trade-in! (| make the deals myself.) No-
body can beat Bob Henry's world's lowest credit terms! {Because | handle it

myself.)
Bob Henry gives you immediate detivery on practically anything in the ama-
teur or communications receiver line, (Il carry the world's biggest stock.)
Bob Henry gives YOU FREE ten-day trial and FREE 90-day service!
These are just some of the reasons why Bob Henry sells more receivers than
anyone in the world! EVERYTHING has some trade-in value. Write me what
you have and what you want. We can do business!

BOB HENRY WOARA

COMPLETE STOCK OF ALL HALLICRAFTERS RECEIVERS AND
TRANSMITTERS

Write for catalog prices, time sale information

w~ HENRY RADIO STORES'

CWORLD'S. LARGEST  DISTRIBUTORS OF SHORT WAVE RECEIYERS"
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Assembled for your convenience
| Facts, standards

practices, data

|
for the whole field |
of radio engineering

Radio Engineering
Library

RADIO specialists of the McGraw-Hill publications
selected the books for this library as those
giving the most complete.
dependable coverage of
facts needed by engineers
whose special fields are 1
grounded on radio fun-

Library includes:
Fundamentals of

damentals. They cover Vacuum Tubes —
circuit phenomena, tube Eastman
theory, networks, meas- 2. Radio Engineering
urements, and other sub- —Terman

jects . . . give specialized

treatment of all fields of 3. Communication
practical design and appli~ Engineering—
cation. Everitt
% Special Low Price 4. High-Frequency
& Bought singly, the five Measurements—
. volumes would cost $30. Hund
Under this offer you save it H 1
$2.50 5. Radio Engineering

Handbook—Henney

3559 pages!
2558 illustrations!

% Pay in easy instaliments

FREE 10 Day Trial!
McGraw-Hil! Book Co., 330 W, 42nd St.. N.Y.C. I8

Send me Radio Engineering Library, 5 vols., for 10 days’
examination on approval. In 10 days I will send $2.50,
plus few cents postage, and $5.00 monthly till $27.50 is
paid, or return books.

NAME 4o ceneurrencsusossssosssscsssaossasserscnsesasss
AdAress ..e-ceeviccesroisocssrtsrsiatiisiisiotisssecnnnn
Cit¥.ovovosoeacroseesesennssonnan Zone. ...

(80Y 1T N1N 7 SN08 BE0 000000800 8008000 BaEEHaBaDaaaaaaGE 000

TG E 0 N0 6n0806 0080 a000H0000a N c0agR00a0as RN-7-49
and Canada only.

Books sent on approval in U. 8.

HOW TO GET THE
MOST FROM
YOUR RADIO
“KNOW-HOW”

Learn all about a new,
simpiified wav of fixing
radios. Nothing compiex
to learn, no calcutating.
Used by beginners and
experts. Send for FREE
manual, “THE INSIDE
STORY,” today. 28 pages—ilius-

trated—easy to read! Shows how obsolete methods
prevent full use of your real ahility. Explains use of
NEW technigues.

You owe it to yourself and your future to ‘‘get out
in front” in your work.

SEND COUPON OR
PENNY POSTCARD FOR

FREE MANUAL TODAY!

FEILER ENGINEERING CO., Dept. 7H9 I
945 George St., Chicago 14, llinois
Please RUSH my FREE copy of “The Inside Story” l

Z
B
8
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tor, crystal assembly with its output
feeding into an amplifier and indicat-
ing meter as illustrated in Fig. 1
for general microwave laboratory set-
ups not particularly limited to spec-
troscopy alone. The usual procedure
is to take a wave guide section and
make it gas tight by using a thin
transparent mica seal at its flanges
where it joins the adjacent plumbing
section. Suitable fitting is provided to
connect to a glass piping system for
evacuation, inserting pressure, inser-
tion and removal of samples, etc.

Fig. 4 is a map of the United States
showing the principal activities and
locations of the Atomic Energy pro-
gram, together with their associated
universities. Microwave spectroscopy
is taking place at such activities as
the Gaseous Diffusion Plant at Oak
Ridge, Tennessee (Fig. 6) and the
Brookhaven National Laboratory at
former Camp Upton on Long Island.
At Brookhaven National Laboratory,
Dr. Victor W. Cohen heads the Nu-
clear Moment Laboratory where work
is going on with microwave spectros-
copy to study nuclear spins within
the molecule. Fig. 7 shows a spec-
tral line with the base line protuber-
ances (two at each end). These are
typical of phenomena under study for
nuclear spins or moments. One of
these studies is with the element Sul-
phur 32 as compared to the radioactive
element Sulphur 35. The difference of
three in its nuclear makeup account-
ing for its radioactivity is under study
by means of microwave spectroscopy.

The art of microwave spectroscopy
started out with a combination of
home-made components except where
they could be made up from commer-
cial sources manufacturing 1 centi-
meter radar plumbing. One manufac-
turer was particularly fortunate in
having a complete line of 1 centimeter
components in regular production
postwar as the result of having
guessed wrongly as to the direction in
which radar and communication fre-
quencies would move. Microwave
spectroscopy has been depending on
such source for their commercial re-
quirements.

Fig. 7. A typical spectral line with
indications of nuclear moments due

to the nature of the molecule,

To name a few of the far-reaching
applications for microwave spectros-
copy as now undertaken or contem-
plated in various parts of the United
States, the author has discovered the
following in the course of his investi-
gations during the past six months:

1. A leading oil company is engag-
ing in the analysis of hydrocarbons.
Their plan is to determine interatomic
distances, molecular structure, mole-
cular flexing, and rotation. They feel
some of this phenomena occurs in the
microwave region at approximately
50,000 megacycles, which should be
possible to determine by shooting mi-
crowavé energy through gas samples
in a wave guide.

2. Dr. W. D. Hershberger of the
RCA Laboratories in Princeton, N. J,,
is attempting frequency stabilization
with microwave spectral lines involv-
ing use of the absorption frequency of
ammonia at 23,780.1 megacycles.

3. Dr. Townes and staff of the Co-
lumbia Radiation Laboratory in New
York are doing outstanding work in
studying the absorption of a large
number of elements and compounds.
They are developing one of the most
complete lists of absorption frequen-
cies to facilitate identification.

4. The Western Regional Research
Laboratory of the U. S. Department
of Agriculture have a number of plans
of attack for their newly acquired mi-
crowave spectroscopy equipment. One

Fig. 6. One of the mammoth plants of the Atomic Energy Commission at Oak
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Ridge, Tennessee. employing microwave spectroscopy to facilitate their work.
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All-Purpose %fﬂf

Soldering Iron Heats ltself
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Ll ey
release.
Iron heats up fast.

Cartridge-heated, this iron develops 865°F (300
watts equivalent) in 1o seconds from a cold
start. Six interchangeable tip sizes from 3% to
114”7 can l_)e_ used on same iron. No breakable
barts requiring  replacement.  All pure copper
and steel construction throughout.

Open tip. Put fn car-
tridge. Screw shut.

EVERY [RON BEARS IIFETIME
GUARANTEE!
Revolutivnary, first all-purpose soldering  iron
ever designed. On outdoor antenna work or in-
door benich jobs,  Quik-Shot performs  beyond
comparison with conventional irons. See iron at

your dealer. If he cannot supply, order direct.
Circular on request.

Quik-Shot Iron, with standard %" or

36”7 tip, plus 4 cartridges........ ... $595

KEMODE MFG. CO.
161 W. 18th St.,, N. Y. 11

Canada: Atlas Radio Corp.
560 King St. W., Toronto

JOBS w TELEVISION

YOUNG MEN 16 TO 60

There is a job opening for every qualified
trained Television Technician.

WE CAN TRAIN YOU
FREE EMPLOYMENT SERVICE

Yisit Our Modern Laboratories and Class Rooms
Approved Under G.1. Bill of Rights

AMERICAN RADIO INSTITUTE

New York, N. Y. Syracuse, N. Y,
2010 Broadway 131 Shonnard St.

Mt. Vernon, N. Y, Buffalo, N. Y.
174 Gramatan Ave. 440 Main St.

"Teaching Radio Since 1935"
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of their dreams is to analyze the evap-
orated vapors from strawberries or
similar fruits to connect the data with
taste and flavor of such agricultural
products.

5. Meteorological activities are lin-
ing up microwave spectroscopy tech-
niques for lower and upper atmos-
phere research to determine the con-
centrations and compositions of the
various gaseous elements in air at all
levels.

6. Others are using microwave spec-
troscopy techniques to facilitate their
research in the adjacent infrared re-
gion.

7. Some speak of the development
of a push-button microwave micro-
scope working with molecules of gas,
liquids or solids. It is expected to per-
form many new functions that have
been found impossible to do with the
electron microscope, x-ray or spec-
trometers and spectrographs.

In addition to the sources of infor-
mation mentioned in the text, the
author wishes to thank Dr. Walter
Gordy of Duke University, Professor
Smyth of Princeton University, Pro-
fessor Gwinn of the University of Cali-
fornia at Berkeley, Marks Brook of
the University of California at Los An-
geles, Dr. D. K. Coles of Westinghouse
Research Laboratories in East Pitts-
burgh, Mr. Sharbaugh of the General
Electric Laboratories in Schenectady
and many others. They are all hard at
work on this development and making
invaluable contributions about which
there will be a good deal more to re-
port in the future. It is going to re-
sult in many new avenues of oppor-
tunity for the radio and electronic
technician or engineer. He is becom-
ing very helpful in hitherto little re-
lated fields such as food, petroleum,
metallurgy, plastics, medicine, and al-
most every field involving substances
made up of molecules of matter in
gaseous, liquefied, or solid states. In
the modern university today, micro-
waves have expanded from 10.000
megacycles and below for electrical
engineering, to as high as 30,000 meg-
acycles for physics and to 50,000 mega-
cycles and beyond for the chemistry
departments. The field of chemistry
now becomes the most important field
for microwave application in connec-
tion with molecular analysis. In uni-
versities such as Princeton and Uni-
versity of California at Berkeley, the
most advanced microwave develop-
ments on the highest frequencies are
now in the chemistry department not-
withstanding the importance of their
electrical engineering and physics de-
partments.

The techniques are sufficiently
straightforward as to also be prac-
ticable for the radio amateur utilizing
his highest assigned frequencies such
as 21,000 to 22,000 megacycles or to
lone experimenters, since the simplest
microwave spectroscope or microscope
is a tube and a piece of pipe. Anything

more than that makes for precision

and refinement.

—30-
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In Steel, Aluminum or
Monel

The efficiency of Premax Tubular An-
tennas for marine radio communication
has been definitely established through
their wide use in pleasure, commercial
and government craft. Many types are
available in aluminum and monel, each
particularly designed to meet certain
conditions and maintain efficient com-
munications from ship to shore or be-
tween vessels at sea or on inland wa-
ters. All are fully telescoping and ad-
justable and may be had in heights
from 6'3” to 358" extended length.

Send for the new Premax Ma-
rine Antenna Bulletin showing
Antennas and Mountings.

PREMAX PRODUCTS

DIVISION CHISHOLM-RYDER CO., INC.
4909 Highland Ave., Niagara Falls, N. Y.

RADIC Surplus Buys

COMMAND REC.
Used good.

..$12.95
BC454—3-6-MC., 5.95
BC455—6.9.1-MC. 6.95
61//' CONTROL
CABLE for
above Command
sets ..........

1.00

BC603 FM Receiver. Used, good..... $12.95
BC683 FM Receiver. Used, good. .... 24.95
BC684 FM Transmitter. Used, good. 15.95
Mountings FT237-D for 603, 604 683

B84 .. it 7.95
APS-(3 Transceiver. 7.95
APS-13 Racks. f

New.
New.......co0uee

R5/ARN7 Compass Receiver.
Like New ... . ... iiienees
BC-433G Compass Receiver.
Like New

R-1/ARR-1 HOMING
RECEIVER

Jan. RADIO NEWS article
tells how to convert this re-
ceiver to high freq. converter
for use with your present re-
ceiver. Easily converted, com-
pact, well built, Like new,
with 4 acorn tubes and plug.
Priced at only.. .$9.95

Send 25% with Order. Balance C.0.D.
All eguipment F.0.B.

C & H SALES CO.

850-C7 East Colorado St.,

Pasadena 8, Calif.

Rate 20¢ per word. Minimum 10 words
RADIO ENGINEERING

SPECIAL instrument panels made for Custom Con-
structors, Designers. Complete Service. Gilpin,
Box 638, Rte. 4, Mt. Clemens, Mich.

RADIO Engineering Broadcasting, Aviation and
Police Radio, Servicing, Marine Operating and
Electronics taught thoroughly. Expenses low.
Write for catalog. Valparaiso Technical Institute,
Dept. N., Valparaiso, Ind.

SALE

100 WATT Transmitter, ART 13, completely con-
verted for marine use. Crystals included for 6
channels. 24 to 32 volts DC. Included also, Ben-
dix tunable receiver. Price $350. A. J: Seamon,
45 Lawrence Pkwy., Tenafly, N. J.

HALLICRAFTERS 7”7 TV $110. Dual-speed disc-
recorder, complete $100. Shortwave receiver $20.
Write tur Dﬂltl((lldl% Peter Rosenbaum, 38-21 65th
PL., Woodside, N.

TELEVISION Wiring Diagrams.
$1.00 postpaid. Melpro Co.,
Ridge Station, Brooklyn 20,

RECORD Collection. Write for details Ned Fleish-
man, Box 703, Iayeiteville, N. C.

Set of ten. Only
Box 40, Bay

HEARING Aids. Zeniths,. others. All used but
working. Make miniature transmitters or receiv-
ers. Complete with cords, ear piece, $20 ea.
Shelby Instrument, 321 W. 7th, Long Beach, Calif.

RADIOS, record players, tubes, parts; send for
free list. Mr. Morillo, Mike’s Radio Service. 173
E. 101st St., New York 29, N. Y

LOWEST Prices Radio Tubes, parts. Bargain
lists, 3¢c. Potter, 1314 McGee, Kansas City 6, Mo.

WRITE Dept. RN18 for our free wholesale list
of Radio parts & accessories. R. C. Radio Parts

& Distributing Co., 731 Central Ave., Kansas
City 6, Kan.
HOTTEST surplus list in the country. Elec-

tronics-Ilydraulics, Aireraft-Gadgets. Dick Rose,

Everett, Wash.
SPECIAL parts made to your spec. Very reason-
able. Leo J. Vince, W8FYA, 2805 E. 117th St.,

Cleveland 20, Ohio.

WIRE Recorder, Webster 78, 6 spools wire and
speaker, new. Best offer. Sweger, 118 McLain,
Rockford, I1.

ALUMINTM tubing, ete.
TV, FM. Write for lists.
toria, Ohio.

Beams for Amateurs,
Willard Radecliff, Fos-

RADIO Parts 9c up!
8%¢c up.

Tubes low as 29¢. Speakers
Condensers 9¢ to 99c. Vibrators 99c.
Loop Ants., 19¢ 300m Vol. Cont. w.sw. 29c. No
junk., No surplus. Free list. Paramount Co., 4406
York Blvd., Los Angeles 41, Calif.

AMP. ACA-100 ADC. Guaranteed, 23 W. Johnston,
Box 193, Nogales, Ariz.

RECORD Changer Parts
changers. We ship everywhere. Mail orders in-
vited. I'riend’s Wholesale Distributors, 106 North
Sixth St., Philadelphia 6, Pa.

12B8 & 25B8 TUBLS, Adapter Unit using 2 mini-
ature tubes (6AT6 & 6BA6 for 12B8, and 12AT6
& 12BA6 for 25B8). Takes less space than original
tube—nothing else to buy—just plug in & it works.
Money-back guarantee. 12B8 or 25B8 unit com-
plete : $2.49 each. 10 units for $22.50. Send 25%
deposit, balance C.0.D. Write for free parts cata-
log. Commercial Radio, 36 Brattle St., Boston,
Mass.

for leading makes of

CODE Tapes. Radiotelegraph tapes for Beginners,
Advanced practice. Also designed for FCC prep-
aration. Yits most phototube keyvers. $2.50 each.
postpaid. For Tape list, write: Ultradyne Elec-
tronics, Oswego, Ore.

SURPLUS B-29 Gunsights, Servos,
Motors, Automatic Pilots. Get list.
Commercial, Everett, Wash.

Computers,
Smead, 5608

WANTED

WE are eager to obtain privately owned electronic
laboratory equipment. Write to The Overbrook
Company, Overbrook, Mass.

GRILL Cloth, Celanese, light and dark pieces.
1000 square inches for $1 bill. Write for list of
lowest priced national brand parts in nation.
Bursma Radio, Route 3, Grand Rapids, Mich.

COAXIAL Cable. Identical characteristics as RG-
58/0. Send dime for 3-foot sample. Harry H. Van
Dick, Box 236, Little Falls, N. J.

COMPLETE sixteen-inch recording eguipment, rea-
sonable. E. Bernash, 46 Hillside Ave., Woodlawn,
Buffalo 19, N. Y.

WIRE Recorder 70-7,000 cycles. 65 minutes re-
cording with time scale, automatic stop, positive
erase. Designed to be used with your present Am-
plifier without modifications. Tortable, self-con-
tained in luggage carrying case. New, guaranteed
by Wirecorder of Detroit. Precision performance
instrument. Record live F.M. with realism. Com-
plete ready to play with Mike, Spools, Wire, In-
structions. $140.00 less Amplifier. Lester Brown,
P. 0. Box 1071, Philadelphia 3, Pa.

SPEAKERS. 5000 used 8-inch speakers with line
transformer. Suitable for Drive-In Theatves, pub-
lic address systems, replacements. $3.00 each. Can
be seen in Detroit, Cleveland, Chicago, Milwaukee,
Indianapolis, St. Louis, and Kansas City. Write to
Arnold Berger, Midwest Drive-In Theatres, 359
Boylston St., Boston, Mass.

ONAN Power Plants. 2500 watts. 120V. 60C.P.S.,
new, $250. Kentucky Radio Kit Co., Box 35, C. T.
Branch, Louisville 13, Ky.

AIRCRAFT-Marine Radio Electric Shop. Sale or
lease. Come to beautiful St. Petersburg and step
into a real live paying business. New equipment
and inventory. Quarters available, low overhead.
W. M. Wood, Pinellas Airport, 8t. Petersburg, Fla.

TOGGLE Switches, new H & H arrow 3 amp DPDT,
ball handle, stem length 1%”, -4 for $1.00, 9 for
$2.00. Rectifier capacitors, surplus Aerovox, 2000
mfd 35 VDC $2.50 each. All items postpaid in U.8.
Kissel Electric Products, 431-N, Sherman, Galion,
Ohio.

BARGAIN Hunting? Radio Servicemen write.
Sensational catalog. Henshaw Radio Supply, 3619
Troost, Kansas City 3, Mo.

RADIO Diagrams under seven tubes 30c, over six
tubes 60c. Television Diagrams $1.00, with service
data, $2.00. State manufacturer and model num-
ber. Nramer’s Radio Service, 36 Columbus Ave.,
New York 23, N. Y

BARGAINS: New and reconditioned Hallicrafters,
National, Collins, Hammarlund, RME, DMeissner,
other receivers, tuner, television receivers, trans-
mitters, amplifiers, speakers, etc. Lowest whole-
sale prices. Terms. Shipped on trial. Liberal
trade-in allowances. Write. Henry Radio, Butler,
Mo., and 11240 W. Olympic, Los Angeles, Calif.
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MAGAZINES—Modern Electronics
Electricity 1909.
14, Mass.

and Popular
J. Landa, 157 Leverett, Boston

URGENTLY need R. F. Plumbing parts, elevation
and azimuth rotary joints, choke coupling, dipole
antenna and wobbler assemblies which were used
on SCR-615B. Electronic Engineering Co., 2008
W. 7th St., Los Angeles 3, Calif.

TEN SCR 694 new Government surplus Radio Re-
ceiver-Transmitters. Crescent International Corp.,
16 Liberty St., New York 5, 2

APR-4 Receivers and Tuning Units, any condition,
any quantity, one or more; give condition and
price in first letter. We also will buy anything of
scientific interest, including quantities suitable for
marketing ; electronics surplus specialists. En-
gineering Associates, Farhills Branch Box 26,
Dayton 9, Ohio.

TUNING units for GP-7 or TCE. Write to J. J.
Towey, 1420 4th Ave. West, Seattle 99, Wash.

HELP WANTED

EXPERIENCED men to take charge of radio main-
tenance department for small scheduled airline.
Write to Box 483, % Radio & Television News,
185 N. Wabash Ave., Chicago 1, Ill.

INSTRUCTORS in Electronics and Radio. Prefer
former Navy Radio Technician instructors willing
to locate in the Detroit, Mich., area. Write to Box
452, ¢% Radio & Television News, 185 N. Wabash
Ave Chicago 1, Ill.

PATENT ATTORNEYS

LANCASTER, Allwine
Patent Attorneys.
Patent office.

& Rommel. Registered
Patent practice before U.S.
Validity and Infringement investi-
gations and opinions. Booklet and form “Evi-
dence of Conception” forwarded upon request.
Suite 414, 815 15th 8t., N.W. Washington 3, D.C.

HERMAN Lewis Gordon, Registered Patent Attor-
ney. Patent Investigations and Opinions. Warner
Building, Washington, D. C

CORRESPONDENCE COURSE

AMATEUR radio licenses. Complete code and the-
ory preparation for passing amateur radio exam-
nations. Home study courses. American Radio
Institute, 101 West 63rd St., New York 23, N. Y.

USED Correspondence courses and books bought,
sold, rented and exchanged. Catalog free. Lee
Mountain, Pisgah, Alabama.

RADIO & TELEVISION NEWS
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USED Correspondence Courses and Educational
Rooks, bought, sold, rented. Catalog free. Edu-
cational Exchange, Summerville, Ga.

MISCELLANEOUS

TRADE. American ¥Flyer trains, text equipment,
appliances, all new for boxed tubes. Army surplus
in quantity, or? Send your list. €. L. Hollman,
122 N. Broadway DI'ark. Lexington, Ky.

GET more
3 issues 25e.
Carlos, Calif.
EMBOSSED Business Cards 1,000, $3.45 postpaid.
Spada Enterprises, 10D Lexington, Wetherstield 9,
Conn.
SWAP latest Bolex H-8 camera for Hallicrafter
SN-62 speaker  and/or other equipment.  Wm.
Beslka, 301 Fiteh Rd., Hathoro, Pa.

“Radiobuilder,”
a78-C San

Subseribe
Laboratovies,

distance.
Catalog.

ELENENT One revision complete, Elements Five
and Six newly released questions only with an-
swers for Radio-telegraph exams ; one dollar. A. A.
McKenzie, 245 Poplar Ave., Fairmont, Hacken-
saek, N, J.

F. M. CONVERTER, old to new band, with in-
structions. P’aine, Cornelia St., Boonton, N. J.

TECHNICAL Report No. 101. Practical Trans-
former design, construction and repairing. $2.00
Postpaid. Conrad Roeschke, Buckhorn, New Mex-
ico.

27 YEARS of experience Radio Repairing. Sim-
plified system. No calculations. No formulas.
Total price $2.00 postpaid or C.0.D. Moneyback
guarantee. Ross Radio, 14615 Grandriver, Detroit
27, Mich.

INFINITELY variable voltage transformer operates
from home lighting current. Steps voltage up or
down. Vary speed of motors, dim lights, do radio
test work. Copyright data §1.00. D'eJay Engineer-
ing, P.O. Box 1172, Oakland 4, Calit.

RADIOMEN, Servicemen, Beginners. Make more
money, easily, quickly. $250 weekly possible. We
show you how. Information free. Merit Products,
216-32R 132 Ave., Springtield Gardens 13, N. Y.

FOR BARGAINS IN

Receivers, Transmitters, Amplifiers, Television
Sets, Batteries, Instruction, Surplus Parts, Phono-
graph Records, and many more items.

Read

RADIO & TELEVISION NEWS
Classified Columns Every Month

NEW STANDARDIZING
PROJECT

PROJECT designed to establish

standard service agreements and
practices for television sets has been
started by the Television Manufactur-
ers Association.

The first step in the plan will be a
survey of service organizations and deal-
ers who serviee sets. TMA will seck
recommendations from the various
groups on the proposed standardiza-
tion. Servicing and non-servicing deal-
ers will also be conlacted on their reac-
tion to the proposal. Leading manu-
facturers and the public have also heen
invited to air their ideas on the subject.

As soon as this data has been sifted,
TMA expects to be able to formulate a
standardized serviee contract under
which scrvice organizations will be ex-
peeted to meet certain qualifications as
to experience, background, technical
ability, and repulation.

The plan, aceording Lo Michacl L.
Kaplan, TMA president, will benefit the
consumer, the serviece technician, and
the manufacturer.

f o

el

COMPLETE Radlo Engineering
Course.  Bachelor of Science De- =
gree. Courses also in Civil, Elec- o
trical, Mechanical, Chemical, Aeronautical Engincering,
Business Administration, Accounting, Secretarial, Seci-
ence. Graduates successful. 66th year. Enter June.
Sept., Jam., March. Write for catalog.

TRI-STATE COLLEGE oAb ocKAveS
July, 19149

your MODERN MIRACLE TELEVISION fne?

THREE MAGIC DIALS ——~
T0 PERFECT PERFORMANCE

One easy turn of the dial and presto , ..
picture and sound tune in simultaneously!

No vertical, horizontal, brilliance or focus
control! Remarkably brilliant and “flicker-free”
pictures . .. amazingly sharp details .. .
wonderfully clear reception. That is the
miracle of Federal Television .., .

so simple a child can operate it!

OTHER OUTSTANDING FEATURES
® DISTINCTIVE STYLING!

* TELEVISION SCREENS 12, INCHES AND UP!

* POWERFUL NEW CIRCUITS!
* AUTOMATIC GAIN CONTROL!
# FULL CHANNEL COVERAGE!
® AUTOMATIC PICTURE LOCK!

HERE'S YOUR 1950 LINE NOW!
SLATED TO BE YOUR BIGGEST SELLER TODAY!
CHOICE TERRITORIES AVAILABLE!

WRITE, WIRE, OR PHONE DEPT. 6G FOR DETAILS!

[_TELEVISIONi
[] Q I ! ol 9

+w\CORPORAT ION

SAVE MONEY cuanaureeo

GENERAL ELECTRIC SELSYN

Type 2JI1GI 5

Will operate from
110 volts, 60 cycle
by using a resistor
or a condenser in
series. Size is 2147
in diameter x 43,”
Iong. Ideal for
beam antenna po-
sition indicator.

price 12009

per pair — re-
moved from
new eguipment

HAYDEN TIMING Type 45629R
110 volts, 60 cycle, 2.2 watts, 1/240 R.P.M.

Price $3.00

oa. net, new.

HAYDEN TIMING
Type 36938-2

110 volts, 60 cycle,
2.2 watts, 4% R.P.M.

rrice 13,00

ea. net, new,

DELCO ALNICO
Field Motor
Type 5069466
27.5 volts D.C.
10,000 R.P.M.
11” %187 x 2147

ong.
Price $3. oo
ea. net—new,

INSTRUMENT ASSOCIATES

147-57 41st Ave., Flushing, N. Y.
INdependence 3-1919
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137 DUANE ST. « NEW YORK 13 « FACTO

'THE MANHATTAN "

in blonde birch,

Big 132 sq. in. picture ..,
FM receiver .. .

matching table.,

¥
%

RIES: NEW YORK « CONN.

CRE ] ewevsees vouns men

for Professional Careers
with Industry-Recognized training
in a minimum of time

Rapio-ELECTRONICS-
TELEVISION ENGINEERING

RADUATES of the Capitol Radio

Engineering Institute residence school
are_ preferred by industry hecause of their
training and ability. This recognition is the
reason that CREI men quickly find good
jobs in radio-elecironics-television engineer-
ing and technical fields.

With 22 years of practical teaching
experience jn these highly technical fields,
CREI offers an outstanding faculty, modern
and  complete Iaboratories, shops and
equipment.

New students are accepted twice monthly
and each may advance as rapidly as he is
capable. The basic course with one special-
ized course requires an average of 20 months
to complete, depending on the ability of
the individual student.

CBEI is recognized as one of the country’s
leading technical institutes. Its work is of
college level. It prepares the young man for
a good job in industry in a minimum of time.

L

3 o Approved for
s Veterans®
5 Traini
Ee ine

;ﬁ
[}
iy

= —

APITOL RADIO ENGINEERING INSTITUTE

An Accredited Technical Institute Founded in 1927

| MAIL COUPON FOR FREE CATALOG i
| capitol Radio Engineering Institute, Dept. 137-A

|
| 16th and Park Rd., N.W., Washingten 10, D.C. I
! Please send me your catalog and details,

|
|
l Nanie Age l
| Street :
I City . Zone _ Slate l

I ) t am entitled to training under G.l. Biil.
Vn e . ——— — o — et - . S . o ——— —
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FACTORY TO YOU

THE NEW
GA‘.&' ¢

TELEVISION KIT

10kiT. . ....$64.50"

*LESS TUBES
$54.50 $89.50
with all tubes

/4
7 KT Do woes

Money Back Guarantee—Buy it, Inspect it, if
you don't think it's the best buy on the market—
return unused within five days and your money
will be refunded.
All prices F.O.B. New York. 20% deposit with order
IMMEDIATE DELIVERY F

TELEYISION
LABORATORIES

19, N..Y

5507 — I3il-| AVE, BKLYN.

WANTED

TELEPHONE CARRIER EQUIPMENT

(XVestern Electric) types C, CF-1, C¥F-3,
CF-4, CF-5, H, H-1.

TELEGRAPH CARRIER EQUIPMENT
(Western Electric) X-618224, CF-2,
CF-6, 40AC1.

TELETYPEWRITERS—AIl Models.

TELEPHONE SWITCHBOARDS—
Manual and automatic.

RADIO TELEPHONE LINKS—
AN/TRC-1, AN/TRC-3, AN/TRC- 4
T-14/TRC- _1 Transmitters, R-19/TRC-1
Receivers, Antennas.

Box 484, %> RADIO & TELEVISION NEWS
185 N. Wabash Ave. Chicago 1, 1il.

QuUAD
SMASHES PRICES!

Write for Midsummer Sale
Circular—Red Hot Bargains

AD ELECTRICAL SUPPLY, INC.
\, 1650 N, Damen, Chicago 47, Ifl.

While every precqution is taken to insure accuracy, we cannot guarantee dagainst
the possibility of an occasional change or omission in the preparation of this index.

ADVERTISER PAGE
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Aero Towers . ...........c.00eueen-- 121
Airborne Sales Co., Inc. ............. 130
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Allied Radio Corp. . ... ... ... uuvn. 9
Altec Lansing Corporation. .. .......... 80
American Phenolic Corporation......... 97
American Radio Institute. ............. 133
American Television & Radio Co. ....... 82
Amplifier Corp. of America............101
Arrow Sales, Imc. . ................. .. 129
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Audio Development Co. . .............. 91
Baltimore Technical Institute.......... 129
Bell Telephone Laboratories........... 18
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G. L. Electronies . ................... 122

General Electric Company . ...2nd Cover, 59
General Electronic Distributing Co..... 75

General Test Equipment .......... 103
Goodheart, R. E. ............ ... ... 107
Gould Green . ........coeeuvenconann. 103
Greyloek Electronics Supply Co. ....... 125
Harvey Radio Company Inc. .........

Heath Company, The. ... . 61, 62, 63, 64, 65
Henry Radio Stores ................. 131
Hiway Company .................... 68
Holiywood Sound Institute, Imc. .......107
Hytron Radio and Electronics Corp. .... 11
Indiana Technical College ............. 111
Instructograph Company ............. 117
Instrument Associates ............... 135
International Resistance Co. ........... 118
JFD Manufacturing Co., Ine. . . ........ 120
Jensen Manufacturing Compam ........ 13
Jerrold Electronics Corp. ............. 92
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LaPointe-Plascomold Corp. ............ 133
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Leco Engineering Co., ..« voeev.. 1186
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Lehish Television Company ........... 89
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Merit Coil & Transformer Corp. ....... 1t
Mid-America Co, Inc. ............... 10+
Midway Sales Co. ................... 11L
Milwaukee School of Engineering. . ..... 109
Mohawk Electronies Co. .............. 129
Mosley Electronic Specialties .......... 116
McGee Radio Company.......... 69, 70, 7L
McGraw-Hill Book Co. ............... 132
Nation Wide Radio ... ...... ..o

National Company, Inc.
National Radio Institute 5
National Schoois .............
Nescorp Electronics, Division of 2 atmnal
Equipment & Supply Co., Inc... 74

Nettles Manufacturing Co. ............ 128
Newark Surplus Materials Co. ........ 125
Newcomb Audio Products Co. ......... 116
Niagara Radio Supply Corp. .....eo0.. 130
Offenbach & Reimus Co. .............. 99
Olin Industries, Inc. ..........c000... 21
Onan & Soms, Inc.,, D. W, ........... 88
Opad-Green Company . ........oeeee.-. 87
Peak Electronies Co. ................ 112
Yeerless Transformer, Div. of Altec-
Lansing . ........... . 000 k& ]
Photocon Sales ..................... 91
Premax Produets ................... 134
Premier Radio Tube Company......... kb
Progressive Electronies Co. . .ooveev.. . 108
Pyramid Electric Company ............ 20
Quad Electrical Supply In¢. ... ceno... 136
Quam-Nichols Co. ......... o0, 97
RCA Institutes, Ime. .. ...... ... 0. .. 107
R & M Radio Company............... 119
R & T Electronies Company, Inc. ...... 105

Radio Corporation of America
Radio Craftsmen Inc., The
Radio Equipment Co. .
Radio Ham Shack Inec.

Radio Kits Company. .. .......co0vien. 90
Radio Parts Company................. 101
Radio Research Produets.............. 136
Radio Supply & Engineering Co., Inc....114
Radionic Equipment Company.......... 106
Rauland-Borg Corp. ..............c0.. 97

Sams & Co., Inc., Howard W.

Senco Radio, Ine. ... ..........

Sonotone

Sovereign Television Co. .....

Spellman Television Co., Inc. .. 5

Sprague Produets Co. .. .....c.c00on..
Stahl, Inec., Michael .................
Standard Radio & Electronic Products...116
Standard Transformer Corporation...... 16
Sternoff’s Ham Shack................ 109
Sun Radio and Electronics Co., Inc. ... .. 127
Sun Radio of Washington, D. C. ....... 110
Supreme Publications ............... 85
Sutton’s Wholesale Electronics, Bill.. ... 105
Sylvania Electric . ....... ... ...t 15
b 1. ¥ J T 93
Tech-Master Products Co. ........ 128, 130
Technical Radio Parts Co. ......... ... 129
Telex, INC. .. ...t irvianarooonann 22
Transvision, In¢. .....c.ceeeeeerooren 12
Tri-State College ....c..eevroreeenn 135
Valparaiso Technical Institute......... 115
Ward Leonard Eleetric Co. . ........... 111
Ward Products Corporation....... 3rd Cover
Weller Manufacturing Company........ 8
Wells Sales, INC. o« cv v v vervraonennnn 138
Wholesale Rudio Parts Co., Inc.. ....... 102
Workshop Associates Inc, The........ 137

World Radio Laboratories Incorporated. . 113

www americanradiohistorvy com

RADIO & TELEVISION NEWS


www.americanradiohistory.com

THATS HEADQUARTERS ® SPEEDY SERVICE
FOR TOP VALUES ® GREATER BUYS
OHN B. SPENCER of Spencer’s Radio

Service, Savanna. Hlinois, has writ- TV COMPONENTS
ten us about a new long-distance record RCA front end, vom
’ . pletely aligned, 3 tubes, for 630 3
for television reception. Chitssiy ) $: * DEFLECTION YOKE
. - . RCA Type 1 and Video ('oil K 12CA Type 201 D2 used tor 3TP4 projection

On April 27th, John received perfect Horizontal Output and i1V, Transformer. .......... 6.95 tuhes. Very Special -§ 1.69
video and excellent sound r(*(-nplion Q;ol:x'mel Control 1'\"it, RCA Type, Complete—9 controls  9.85 SLsEoErSdE%utsglgcct!-oAnLl;?&chslfegtR Excel-
from station WTV]J in Miami. Florida, e ?‘;f;’\‘l&\ '[:)‘l‘_' R [ . g-gg lent for experimenting. Complete with
a distance of approximately 1500 miles. Deftection Yoke, RCA Type. .. ... 4.95 )0’,’]"(?,,;,',';;'\;1‘“‘ G S ECLL EELLLR L EEECL s
He reports that between 7:10 and 8:40 Facus Coil . 4.55 100 ft.dength. L 179
p-m. (C.8.T.) reception was sufficiently FULL LINE OF RCA 630 TV KITS—SAVE MONEY! WRITE FOR PRICES AND FLYER
good to permit the booster to be dis-
connected. Admiral television re-

L An Adm ! © FM COMPONENTS
ceiver and an Amphenol stacked array #*TUNING CONDENSERS * IF TRANSFORMER
85 feet above ground were used in this § g varmable condenser with drom $1-105 3 for 3.0 S L TR $9¢ each: 3 for $1.59
< ' gang—; .. -79; 3 for . B .
instance. Mr. Spencer notes, however, : ° Lo match 69 cach: 3 for 189
that since his organization has been STANDARD COMPONENTS
doing considerable rescarch on the
* BARGAINS IN SPEAKERS % TRANSFORMERS

problems of fringe area reception, the
installation had been made with the
greatest care.

One of Mr. Spencer’s most cherished
memerntoes is a letter from Earl W,
Lewis, chief engincer of station WTV]

8”7 Magnavox PM 22
oz Alnico IIL
Magnet 8 watts
output. A Terrifie
Value! ......... ‘s 2'99
10" TM Jensen,
*‘Standard Serieg"”
PLOT ST, 119. An

Stancar. 800 v. ct, @ 200 mils. 6.3 @ 7 amps.
Sv 3 1mm Very Specialf......... .$3.99
ancor OQuinnt Transformer, 61.6 p.p Dm.nllcl
30 walts vviput, Voice coil tabbed @ 4-8-1
500 ohms imipedance. Upright mount ..
Stancor—61.6 p.p. Output Transformer
output, Voice coil tapped @ 4-8-
ohms impedance. Upright mount. .
Stancor Inter Stace Tran<former,
p.p. grids. Upright mount. .. ..

. . .. . . xcellent speaker i B
in Miami -h Mr. Lewis states: exce speak Thordarson. Priz 115v GO cy. See. 730y ct. @
e e TG LT Wh'(l} Mr. Lewis state for geod quality A5, 65y 4l ambe Sy @ B amps.
I'his is confirmation of vour recep- ) md1m sets or PA ol iaht mt. We. 7 1 e onty. UL 3.29
. o . - - .. systems. Outpr hordarson, Pl 115v G(l V. S 600V ot. @ 100 nil G i
tion of our television programs on the T @ 3 A C@ "2 Amps. 1/l hell” e m'Zexl]c)m
. N ; CAMRTE: PR il
evening of April 27th, 1949. Your letter watts. Voice coil 238 T W b 2.69

impedance 6-8 Power Imnsfmmov L amp. 5
a 2 1 amp.

ohms: WL T 1. 9 4.49 2 amps, Upr. mt .

12” high fidelity ex- Isnll:}t"‘)rn Tra s!nrg]

fended range 50- 60 mil

and one from Indianapolis are the

greatest distanee we have heard from
T < 13 . - .

thus far. Thanks very much for your | 10,000 Cy. Jensen

interesting Jetter and appreciate the i I'M 128H. Alnico
Y V Magnet. 6-8

interest sh()wn in l}_m reception of our ohms . voice  coil
station.” lx;m%‘?m\%am output. Wt. 12 10s. § 8 A8 | 1rora. Crannel are. .
. ,(," U SaBeancaRsEEoncaotas Stancor Herm. Sealed. 15 .79
12" coaxial JRP-40 Jensen high Thord. Channel Mt.. 10 .89
fidelity, tweeter woofer. Built-in Stancor Upr. Mt.. . 10 1.49
network. Freduency range 50- Channel Mt. 214 1.59
12,600 C.P.S. Voice coil im- G.E. Herm. S 10 2.49
ERRATA pedance 6-8 ohms. 12 watt un- 316 50| Stancor Upr ... 10 2.79
distorted output. Wt. 15 1bs.. Cased ... oniiia, 5 3.25
In the April edition. our International PHONE: WORTH 4-3270
Short-wave Dept. reports. in error, that
. . TERMS 209, cash with order. Balance C.0
Canada has no facilities at present for ACORN ELECTRONICS CORP. All prices F.0.B. our warehouse in New York
76 Vesey St., Dept. N-7, New York 3, N. Y. Gity "NG3rdérs Uinder 3756,

utilizing the 21 mc. band. As stated by
E. ]. Clark, of the CBC International Serv-
ice, Canada has 21 mc. antennas for
transmission on this band to Africa as
well as to South America and the West
Indies. These antennas like all the an-
tennas used at Sackville are curtain ar-
rays. The 21 mc. antennas are the 4/4
type. i.e.. four horizontal half-wave ele-
ments fed in-phase with four such stacks
in the vertical plane giving a gain of ap-
proximately 20 db.

- - -

On page 45 of the April issue, Table 2.
Fig. B and C were arranged incorrectly.
They should be interchanged.

On page 110 of the May issue, the Ninth
District Office should have been listed as
being in Houston, Texas. and net Galve-
ston. The new address is: Federal
Communications Commission, Engineer-in-
charge, District Nine, U. S. Appraiser.
Store Bldg.., 7300 Wingate St., Houston,
Texas.

TELEVISION RECEPTION PROBLEM— No. 5 of a series
WIND —RAIN—SNOW — ICE
Weather is a major factor in TV antenna
performance. Along with acknowledged
electrical superiority, Workshop antennas
have proven equal to Florida hurricanes
and Alaskan ice storms. For a rugged,

PIHOTO CREDITS

Page Credit
27, 29 L e DeMornay Budd, Ine,
28 (Figs. 2-3) 132 (top).National Bureau of Standards
28 (Fig. 4) 132 (bottom). . Atomic Energy Commission
30, 31 (lower left). ...Columbia Broadeasting System
31 (Wop) .......
31 (lower right) .

.- .. ..American Television, Inc.
.The DBetter Home Shop
. Cleervue Television Corp.
............. Motorola, Ine.
Radio Corporation of America

(top) ..
46 (centd) |

e clean-cut, permanent antenna installation,
46 (bottom) 48.. ..

why not get the best? Specify Workshop.

47 (top and bottom), .......... General Electrie Co.

47 f(ecenter).. . ... . Allen B. DuMont Laboratories, Inc.

49 (top, left) . ................ Zenith Radio Corp,

49 (top, right}. .. -Hoffman Radio Corp. E

49 (bottom, left) . . .. . Admiral Corporation 3 Send for the naw Warmop i) Cgfu,'gg {No. 49)

49 (bottom, right).......... Garod Electronics Corp. 4 H

56, 57, 58...The Ward Products Corp.. Div. of Gabriel w n n K s “ o F A s s o : lATE s .

90, .. 5 U. S. Coast Guard THE 3 n‘-ﬁ

< J T T U. 5. Army
WP 555550006600 0000060000 U. 8. Army Air Foree

Speciolists in High-Frequency Anlennas
62 NEIDHAM STREET, NEWTOM HIGHLANDS &1, MASSACHUSETTS

July, 1949
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Whether you require large quantities of relays for
production runs or single units for laboratory or
amateur work, Wells can make immediate delivery
and save you a substantial part of the cost.

RE AYS

FOREVERY PURPOSE
Over a Million in Stock!

STANDARD DC TELEPHONE RELAYS

Our cupable engineering staff is prepared to offer
assistance in the selection of correct types to suit
your exact requirements.

Each relay is brand new, standard make, inspected,
individually boxed and fully guaranteed.

The following list represents only a tiny portion of
our relay stock. Write or wire us for information on
types not shown.

Stock Operating Coil Net 0
No. Voltage Resistance Conlacls Manufacturer Each -
s-}g; 2:\/, 1500. T (NO) Aulo. Ellec. ng B
g Z 400. D Auto. Elec. 5
R-103 24V DUAL-1000 3PST(N0) Auto.Elec. 135 CUTLER HAMMER
R-105 24V 600. PST (NO) Clare 1.20 HEAVY DUTY CONTACTORS
R-106 24V 1300. 3PST(NC) Clare 1.25
RIEOMY 0 SIS (NG Stombere 123
g v 00. PDT-SPST (NO) romberg . . . L
R-158 12V 200. SPST (NO) Clare 120 SENSITIVE Stock Operating _ Coil Net
R-155 12V 100 SPST (ANO4NC)  Auto Elec. 1.15 DC RELAYS No. Voltage Resistance  Contacls Mam.faclurer Eack
R-158 6V 0 4PST (NO) Stromberg L.10 R-178 24V DC 00 SPST(NQ)100A. 6141H34A  $385
O S AL s K fs Tmoe mn i
R-160 6V 12 3POT-3PST (NQ)  Aulo.Elec.  1.05 - . d .
R-161 6V 10 3PST(2NC-1(N0; Ruto.Eloc, 90 R-181 24V DC 65 SPST (NO) 100A  604148B 385
R-121 150V 5000 2PST (NO) SPDT  Clare 165 | Stock Operating  Coil Net |H-232 24V 53. SPST (NO) 50A. MetalCasea 323
R-123 150v 6300 SPST (NO) Clare 175 | No. Voltage  Resistance Contacts Manufacturer Each |H-233 6V 15 SPST(NO) 50A. MetaiCased 305
R-602 150V 6500 3PST (NO) Clare - 175 |R-218 4-6V SPDT Kurman 220C $1 95 [ H-235 24V 70. SPST (ND)100A. TYype B6 3.85
R-515 24V 750 SPST (NO) Clare 1.25 [R-220 75V 5000 DY Allied Cont.  1.20
R-517 12V 25 DPST (NO) Clare 120 |R-221 18-24¥ 5000 SPST (NO) Allied Cont. 115 DIRECT CURRENT AIRCRAFT CONTACTDRS
R-519 250V 14000. PDT Auto.Elec. 195 [R-174 250V 5000 DPST (NO) G.M. 85 I'stack  Operating Corl Net
R-520 250v 14000 opoT R.B.M. 210 | R-175  350v 11000 DPDT.DPST (NO) G.M. 295 | "o Voltage  Resistance Coalacts Manufacturer Each
R-521  32v 1000. PDT Kellogg 1.20 |R176 24V 250 DPST (NO) G.M. 150 [pY%2 28v o SPSTINOY25 A, Guardian
R-166 24V DUAL-200. DPDT-SPST(NO) Stromberg 159 |R-177 24V 300 APDT G.M. 165 | p183 24v €0 SPST(NONOA Allen Bragley 275
R-168 24 DUAL-200.  4PST (NO) Auto. Elec 1.20 (R-600 8-12v 5000 SP S-Ounn-KS  2.10 " Type B6A
H-240 250 350V 40000 DPST (NO) Auto. Elec. 295 R-507 24-48V 1000 SPDT DPST (NC) Guardian L15 [ p.yga 28v 50 SPST (NO) 100A. GeneraiElec. 2.95
H-241 48 650 SPOT-SPST (NO) _ Clare 125 R-185 24V 100 SPST {ND)50 A. Leach5055ECR 2.75
TYPE 18 DC TELEPHONE RELAYS R-186 24V 132 SPST (NO)50 A, Leach7220-3-243.50
Stock Operating Coit Net TYPE BO DC RELAYS R-187 24V 100 SPST(NO)50A.  Allen Bradley 2.95
No. Vollage Resistance Contacls Manufacturer Each |Stock  Operaling Coll Net |R-188 24V 200 SPST (rr:O) 75 A. Alled Cont. 2.95
R-109 24-48V 4000. SPOT Auto.Elec. S50 | No.  Voltage  Resistance Contacts Manufacturer Each |H-23¢ 18V e SPST (NO)30 A, — 1.65
R-110 24-32v 3500 SPDT Aulo. Elec. 1.50 |R-169 24V 250 SPST (NO) Allled Cont. $1.95
R-112 90-120v 6500 SPST (NC) Auto.Elec. 175 |R171 24y 230 DT Alled Cont,  2.15 ANTENNA CHANGEOVER RELAYS
R-114 24V 00 4PST (NO) Auto. Elec. 130 'R.172 5-8v 30 DPDT-SPST (NO) Alhed Cont. 170 |Stock Operating Coil Net
R-603 24V 400 DPST (NQ) Auto flec.  L.25 R.173 2.6V 5 SPST (NO) Allied Cont.  1.25 | 'No.  Voltage  Résislance Conta:t Manufacturer Each
LR 150 DPDT-SPST(NC) R.B.M. 125 Rs529 24-48v 1000 DPDT Allied Cont. 250 |R-192 6-12vDC 44 2P0T 10 AMP  Allied-NBS  $135
H-239 24V 180 DPST (NO) Auto.Elec.  1.25 R-231 12vDC 100. DPDT 6 AMP G.E. 1.95
R-256 24-32VvDC  — f:v[\)’T-OPST(NC) S Loy
TYPE BJ QC RELAYS x uandis
R-501 110AC 4. OPDY (1KW) G. E. 2.45
Gperaling Coil Net |g. r : : :
Voltage Reélslance Conlaclﬁo 3“17'"3'2“‘”{"5352 R-503 12:32v0C 100 SPDT-5PST G.E-500W. 195
Iy i TS e COMEBINATION PUSH BUTTON AND
2av 260 Allied Cont.  1.25
12v 75 ST (h0) altied Cont. 1,15 ) REMOTE RELAY
v 230 DPDT Atlied Cont.  1.25 |Stock Operating Coil Net
SEALED DC TELEPHONE RELAYS H No.  Voltage Resistance  Contacts Manufacturer Each
St erati i H-244 1224V DC Dual-60 PDT CR2791-R106C8 $1.65
Nock Op"atmg . Coil e Net
o.  Voltage esistance  Conlacts Manufacturer £ach HEAVY DUTY KEYING RELAYS
R-125 24V . DPDT h ADJUSTABLE TIME DELAY RELAY
ol a0 el El'aa"z ‘g Al Srt*uck Ovpelr(a(mg R C?l Contacts Manufacturer Er:ﬁx Stock Qperating Coil het
R-504 24-70V 2800 SPDT GE-Cl03C25  3.00 MO0 BT oEe 120 2nee SPSTINO) 10A. Guard, 36471 5105 | No.  Voltage  Resistance Conlacts Manufacturer  Each
V TYPE DC TELEPHONE RELAYS R-224 75V AC 26% SPST (NO) 20A.  Leach 1327 175 R-246 115AC SPS\T (NO) or R.W. Cramer o
Slock Operaling Coil Nel (R 206 24vDC 150 5PDT-3AMP.  P&B-KL 1.20 (NC)10 AMPS 1120 Sec. 3835
No.  Voltige Resistance  Contacts Manufacturer Each {R-207 24V OC 4PDT-3 AMP P&B-KL 110
R-164 24-32V 1000. SPST (NO) W.E. $120 {R-219 5CVDC 1500 DPST (NO) 15A,  P&B-SP 125 DC MECHANICAL ACTION RELAYS
R-512 24-48V 3500 DPDY W.E. 130 [R-217 115 AC SPDT-10 AMP  St. Dunn 1XAX2.25 Smck Opecating “Coil» Net
R-513 12-24V 300 DPDT-DPST (NC) W.E. 120 [R-525 24vDC 200 DPDT-10 AMP.  Guaid. 34464 125 Voltage . Resistance cgnm.s Mzaufacturer Eack
R-514  4-6V 60 P w.E. 1.05.|R 508 110AC 600 SPDT-6 AMP Guawd. 37189 1.95 “45 12v 25, *Lever GM. $0.05
R-526 6V 35 DPDT-SPST (INC- R-506 24V DC 300 DPST (ND)BA.  — 95 [Ra527 612V 200. 2 Lever = '35
1NO) W.E. 105 [R510 24V DE 200 ng}-m AM}FO’ guaé&sweszﬂg }gg
R-604 24V D 200 PST (NQ)30A St Dunn- .
stock Opel'\a(':ms;TAleo\'RD TELEPHONE RELAYS Nt | 608 lRAC = §E§¥ (‘ﬁ&’ %3“ %L Dg“f,""z“”fé? sx A T:DPIE C.M.S. RELAY ot
h g -BK OC peratin 1
No.  Vollage Resistance  Contacts Manufacturer Each sg%g %Bv BE 150 SPST (NO) 40':\ pf;acre Bros. 135 Voﬂagle g Resistance Contacts Marncfacturer Each
sg}% 92:5‘/5\/ - ggg‘F(NO) %II:’VZ g ?5 H-230 12-24v DC 80 DPST (NO) 10A. — 1.20 | R- 511 24v DC 200 MICRO-SW. Clare $2.45
2'282 %fw . 32352(,‘2) e Aute Elec. 35 | H-231 2 30 DPST (NO)5A.  R.B.M. 115 SPST (NO)
¥ = o (1ND- ) Auto.Elec. .95
R-607 24V = SPST (NO) Auto Elec. .95 |, DC CURRENT REGULATOR
DC-TYPE 76 ROTARY RELAYS Stock Operating Coil C — EN.etr
Stock Operating Coil Net No. Voltage Resislance onlacls erufacturer Eack
No Voltage Resistance Contacts Manufacturer Each |R-509  6-12v DC 40 ST NC) GE §3.88
DIRECT CURRENT Ri% siev 0 DR gy relies L LATCH AND RESET RELAY
-198 916V
(3NC) SPDT Price Bros.  1.65 i i Net
LA L L R-199  24-32V 250 SPDT-OPST (NC) Price Bros.  1.69 SIOCk Ovpoe[::é?g Resc’gtoallnce Confacts Manufac(urer Eaech
R-200 24-32V 215 3PDT-SPST (NC) Price Bros.  1.65 R500 12V BC 10, DPDT-10 AMP St.D
Stock  Operating Coil 5 wet | R-201 24-32v 250 DPST (NO) SPOT (e 31303 $2.85
No.  Voltage Resistance Contacts Manufacturer Each (NC) DPDT Price Bros. 165
R1j2 24v 300 oPor Clare si.20, |R-601 918V 60.  3PSTINO) Price Bros. 165 DC-ROTARY STEP RELAY
-1 4V 300 NONE Clare 60 i ’ i
5 Stock Operating Coil Net
S{gg %u ggg ‘g;,%? (NO) g::g 11%(5’ No.  Voltage Resistance Contacts Manufacturer Each
. R-621 6-12V 30. 3 POLE
R-137 24V 300 PD Clare 115 23 PDSITION W.E $10.95
S L B
5 PD fare 115
5414(1) 24V 280 SPDT R.B.M. 115 DIRECT CURRENT DC-RACHET RELAY
‘141 24V 280 3IPST (NO) R.B.M 115 KEYING RE Stock  Operatin Col et
R-142 24V 400 DPDT AlhedConl. 1.20 ¢ LAYS No. Vouageg Resisl;nce Contacts Manufacturer Each
R-143 24V 280 SPST (NO) 115 . . R-230 5-8V 2. SPDT-DPST (NO) Guagdian 15
R-144 24V 250 SPST (NO) AIInedCont. 115 |Stock Operating Coil Net
R-145 24V 300 DPST (NO) Allied Cont. 1.15 No. Voltage Resistance Contacts Manufacturer Each,
RUE {2V 126 DPST (INO) (INC) Clare 110 |R190 12V e DT 0 AN o 5115
R-147 9: 75 SPDT Guardian 1.05 y -A Sl i H S
b Beweo paew [Blmoay g gymr Sl 1) Seedel Sample Engineeting O%ef
R-149 6-8V 4 PST (NC Clare 100 |R- ied Cont. .
R1S0 6V 30 SPST (NG E-Z Flec. 95 Type hBs 135 Any ten reloys listed (one of each type)
z.ggg 3-06\1/25 6020. SDF;%TT(NO) %IBM 1.65 R-193 5-8v 11 g;SDT(loo'}MP %, I with the exception of Stock Nos. R-621
3:222 12V At E1’0() DPST (NO) pa&reg 9(5) R-194 24V 265 DPST(NO) 10 AMP Leach ’ and R-246—only $]0.°0.
M e 59 Ha BEM 120 1r195 6V 32 opoTIamp  Cheo i
24 a- .E.Co. 5
e 2 v = ol iy i gFF’)gTT(mCAMP 5 DIRECTLY FROM THIS AD OR THROUGH YOUR
| NC) uzldnan 1.1
R-242 24V 170 SPOTZ2 AMP L ORDER PARTS JOB
Tine " 2530EW 1. 2 LOCAL T BER
2361 ;8. 185  SPDTI0AMP  L:ach-BFM 105 |Manufacturers: Write For Quantity Prices.
Distributors: Write For The New Wells Jobber Manual.

SALES, INE.,

320 N. LA SALLE ST., DEPT. R-7, CHICAGO 10, ILL.
PRINTED IN U.5.A. RADIO & TELEVISION NEWS
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TV EXTRA

EDITION

WARD MINUTE MAN

WARD PRODUCTS CORPORATION J

1523 E. 45TH ST., CLEVELAND, OHIO

1949

WARD SMASHES TV ANTENNA
INSTALLATION COSTS!

IT COSTS ONLY 6c IN LABOR TO ASSEMBLE WARD'S SENSATIONAL MINUTE MAN ANTENNA

(WP) CLEVELAND, OHIO

The Chief Engineer of the Ward Products
Corporation states that the new sensational
Minute Man antennas are being made of
PERMA-TUBE — a newly perfected non-
corroding coated steel tubing, created espe-
cially for Ward by the Jones and Laughlin
Steel Corp., Pittsburgh, Pa. Independent
laboratory tests on over 30 metals com-
monly used for antennas have proved
PERMA-TUBE the best for all weather in-
stallations. Aluminum is too weak and other
types of coated steel corrodes. Ward is the
only manufacturer using PERMA-TUBE
in constructing antennas. See your Ward
Distributor today.

T L AR
Dick Moss, television engineer, flicks up dipole
in assembly operation of Ward Minute Man
antennas. (Model TV-46).

e o

A few seconds later and Dick snaps the high
frequency dipole into position. It costs only 6c
in labor to assemble this Ward Minute Man
antenna.

FLASH!

WARD USES PERMA-TUBE IN CON-
STRUCTING MINUTE MAN ANTENNAS.

(WP) CLEVELAND, OHIO

The Ward Products Corporation, a
Division of the Gabriel Company,
disclosed today their new Minute
Man line of TV antennas. These 13
antennas, ranging in list prices from
$2.45 to $49.95 are completely pre-
assembled. Where it formely took
two installation men three-quarters
of an hour (or approximately $7.50 in
labor) to assemble the ordinary TV
antenna, one man can assemble any
Ward Minute Man antenna in a few
minutes. This is the greatest techni-
cal engineering improvement in the
antenna field and the Ward engineers
are to be congratulated on its
achievement. They have spent many
months in their laboratory perfecting
the many ingenious construction fea-
tures. See your Ward distributor
today.

GREATER INCOMES AND PROFITS REALIZED
BY INSTALLING WARD ANTENNAS.

(WP) NEW YORK, N. Y.

Now you can make big money on a
standard installation fee. It has been
reported that servicemen and re-
tailers are realizing greater profits
by installing Ward Minute Man
Antennas. The quick 3 minute in-
stallation makes the big difference.
It means more installations per day
and at greater returns. No con-
sumer complaints have been reg-
istered by big labor bills. See your
Ward distributor today.

See Your
Ward Distributor

Today

INTRODUCING warw's NEw “MINUTE MAN" TV ANTENNAS

TVB-88

o

—

Tv-45

’L Permatubs

@ Profitable to Install

There are Word Minute Man Anfennas for every purpose and use from any distance from

the transmitter. See your distributor today.
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And there is more than one reason why Mallory
Vibrators are so dependable in starting and why
knowing radio service men choose them every
time. Read the facts and see for yourself.

The contacts in Mallory Vibrators are Mallory-

Mallory ''2448° Vibrator Deal

This deal gives you a handsome storage and display
cabinel for your stock of vibrators, together with a selec-
tion of vibrators and buffer capacitors that will answer
75% of your requirements.

You pay only the service man’s
net price for the six vibrators and
twelve buffer capacitors. There
is no charge for the attractive,
convenient cabinet. Your Mallory
distributor has them in stock
for immediate delivery.

More Mallory Vibrators are used in original equipment than all other makes combined

specified and Mallory-made to insure maximum
resistance to corrosion. Therefore, Mallory
Vibrators last longer on your shelf. And when
you put them in use, a Mallory “‘self-cleaning”
action prevents oxide formation—and trouble.

In addition to dependable starting, Mallory

Vibrators give you long life and high output effi-
ciency. For Mallory focuses on Vibrator design
an unusual combination of engineering talent
and resources in electronics, electrochemistry
and metallurgy.

No wonder more Mallory Vibrators are used in
original equipment than all other makes com-
bined. No wonder they are best for replacements.
See your Mallory Distributor. .

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