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THE FUTURE HOLDS GREAT PROMISE

Ncither chance nor mere good fortunc
lias brought this nation the finest tele-
phone service in the world. The service
Amcricans enjoy in such abundance is
direetly the producet of their own imag-
ination, enterprise and common sensc.

The people of America have put bil-
lions of dollars of their savings into
Dbuilding their telephone system. Fhicy
have learned more and more ways to use
the telephone to advantage, and have
continnously encouraged inveution and
initiative to find new paths toward new
horizons.

They have made the rendering of
telephone scrvice a public trust; at the
same time, they have given the tele-
phonc compauies, under regulation. the
frecdom and resources they must have
to do their joby as well as possible,

I~n 1ins climate of freedom and re-
sponsibility. the Bell System has pro-
vided service of steadily inereasing value
to morc and more people. Qur policy,
often stated, is to give the best possible
service at the lowest cost consistent with
financial safcty and fair treatment of
employees. We are organized as we are
in order to carry that policy out.

BELL TELEPHONE
AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELLPHONE SERVICE

Bin Telephone Laboratories tead the
world in improving communicittion
devices and techniques,

Western Electric Company provides
the Bell operating companies with tele-
phone cquipment of the highest qual-
ity at reasonable prices, and can always
be connted on in emergencics to de-
liver the goods whenever and wherever
nceded.

The operating telephone compantics
and the parent company work together
50 that improvements in one place may
spread quickly to others. Because all
units of the System have the same serv-
icc goals, great benefits flow to the
public.

Similarly, the financial good health
of the Bell System over a period of many
vears has been to the advantage of the
public no less than the stockholders and
cmploveces.

It is equally essential and in the pub-
lic interest that telcphone rates and
carnings now and in the future be ade-
quate to continue to pay good wages,
protect the billions of dollars of savings
invested in the Svstem, and attract the

LABORATORIES
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EXPLORING AND

new capital needed to meet the service
opportuniticsand responsibilitiesahead.

There is a tremendous amount of
work to be done in the near future and
the Svstem’s techuical and T re-
sources to do it hiave never been better.
Our physical equipment is the best in
history, though still heavily loaded, and
we have numy new and fmproved faeili-
ties to incnri)orzltc in the plant. Fm-
plovees are comipetent and courtcous.
The Tong-standing Bell System policy
of making promotions from the ranks
assures the comtinuing vigor of the
organization,

WI i these assets, with the traditional
spirit of service to get the message
throngh, and with confideuce that the
American people understand the need
for maintaining on a sound financial
hasis the essential public services per-
formed by the Bell System. we look
forward to providing a scrvice better
and more valuable in the future than
at amy time in the past, We pledge our
utmost cflorts to that end.

LEROY A, WILSON, President
American Telephone and Telegraph Company,

(From the 1458 Annuel Leport)

INVENTING, DEVISING
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/| 64 PAGE BOOK

See how 1 give you practical gpare time while still lenrning.
experience building Radio cir- Read letters from men 1 trained.
cults with BIG KITS OF telling what they are doing, earn
PARTS 1 SEND. Illustrated ing. See the kind of fascinating
book shows how you make jobs Radie, Television, Electronics
EXTRA MONEY fixing Radios in offer. FREE with coupon below !

Same coupon entitles you to FREE ‘superhet” circuits work. three res-\
lesson, “'Getting Acquainted With sons why tubes fail, locating defects,}
Receiver Servicing. ' Discloses short- repairing loudspeaker. Over 80 pic-
cuts Radio repairmen use. Tells how tures, dingrams. FREE, send coupon !

Want a good-pay job

TELEVISION Industry? e afﬁfﬁ;§§-‘il‘;ﬂ;‘éng“ﬁ}gt You Build This MODERN RADIO with Parts | Send

Television shop of your own? Here's your Complete, powerful Radio receiver brings
iy, T tra 2= Ay e
opportunity. ['ve trained hundreds of men to - - - in local and disiant stations. NRI gives

be Radio Technicians . . . MEN WITH NO : TRec H i W,
PREVIOUS EXPERIENCE. My tested and g, D ol L IO L N e e

proved train-at-home method makes learning

easy. You learn Radio-Television principles , former, sotcke(s,
from illustrated lessons. You get practi- , loop antenna,
cal experience building, testing, experi-
menting with MANY KITS OF PARTS
I send. All equipment yours to keep.

MAKE EXTRA MONEY IN SPARE TIME
The day you enroll, 1 start sending
SPECIAL ROOKLETS that show you
how to make EXTRA MONEY fixing
veighbhors' Radios in spure time. From §
here it's a shurt atep to sour own shop.
or a gouvd-pay Radio-Television servicing
job. Or get into Police, Aviatioh. Marine
Radio, Broadcasting. RRadio Manufuctur-
ing or Public Address work. And think
of gerting in an the ground floor of the
booming Televizion Industry. Trained
men are already in demand . . . new
siations are going en the air. manufac
turers are building over 100,000 mets a
month. more and more homes are get-
ting sets. The man who prepares now will reap rich rewards.

SEE WHAT N.R... CAN DO FOR YOU
Act now! Seund for my DOUBLE FREE OFFER. Coupon en
titlen yon to actunl lessoht. “"GETTING ACQUAINTED WITil
RECEIVER RERVICING,” absclutely free. Over 80 plictures and
dlagrans You ailse get my 64-page book. "HCW TO BE A
SUCCESS IN RADIO and TELEVISION-ELECTRONICS.” Telis
more alkout YOU LD opportunities, detalls of my Course. how quickly,

Send You Many
penny powtal b B SMITIL Tresident Dent, SHx. Natone Kads Other RADIO KITS

Institute, Pioneer Home Study KRadio School, Washington 9, D, C,

| TRAINED THESE MEN QR i 11

Has Own Radio Business Extra Cash In Spare Time
“Now have two Radio “Earned enoukh spare |
shops, servicing about time cash to pay for
200 sets a month. Have my Course by time 1 '
largest service estab- graduated. NRI train- §
lishment in 8, E. Mis- ing is tops!"——-ALEX-
souri.”—ARLEY STU- ANDER KISH, Car- l
)

-

MR. J. E. SMITH, President, Dept. 7HX
National Radio Institute, Washington 9, D. C.

Mail me FREE Sample Lesson and 64-page book about how to win
suceess in Radio amil Television—Electronies. (No salesman will eall
Please write plainiy.)

W/ DYVIN, DeSoto. Mo. teret, New Jersey. Name Age

CET THIS Address
TRAINING UNDER § City. . Zomne. .State. .
_ G. I. BILL LDtiheck 1f Veteran AP’ROVED FOR TRAINING UNDER G. I. BILL

- e = Sn-en-a s an
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Plate Load
RELAY

8000-ohm coll STST neor
mally open contacts. Exlra
sensitive and used for many
applications. 1%" high. 1147
wide. on 1%" mtg. etrs
MA-1203 $1 19

Silver Mica Button Condensers

$7.50 per 100 (all one type)
MA-3538 () IO mm{ AN 38N (19 360 mmd

A3l (D) ATA 3508 (A) 500 mmf
MA-3331 (F) MA-SE (15 S0 el
MA-3503 (A MA 330 () ) mmf
MAZ3: (M) MA 30 () 500 mat
MA-ISDE (&) MA 30 (1m0 mmt
MA35Y (F) SLA-351R O (A) 20400 mnif

#18 2-conductor Wire & Drum

T'sed for running 110 volt A(C lines. extenslon speak
ere. ete. Full 175 feet of hlghest qualits wire witl

tough. weather-resistant insulatlon i amlilets witl

Lignd¥  drum for wuollnz wire tor steraxe. Limlhed

Inant Ity $2.39
BRAND NEW

METERS

Dejur Madel 310 meter for
all-around ham and test
applications. 10 ma 1!
basle movement. 3%7 di
smeter fAlanke: 2% hody
155 deep. Stock up on
these while they jast.
AMA-2038

51.95 wach

Iron Core FM and AM
IF TRANSFORMERS

Highiy efMelent for new construction aml replacement
111 Q adjustable iron cores provide hixli selectivhty and
galn. Only ¥l xl‘sa square; shade lug mouming

MA-2298 10T MC 1F Transformer 49¢ ea
ALA-2009 455 I\C IF Transfurmer 35¢ ea

INTERCOM TRANSFORMER SET

One 1ransformer (0 maleh volee coll 1o grid. another
for 30016 and similar output tubes. Both of these fine
nits I'LUS a momentary DI*DT sbriag rotirn mus)
tisitlodi switch for less than salue of e Vtunsfornet
alone! These are small, strap-mountingd tran-toriers

ONLY 98¢ FOR ALL THREE UNITS!

GRILLE CLOTH

Never before at our low price! 1lighe:t
tuality. foldeti-tone frille cloth. st¥led to 5] 79
hafmonlze with all cabinet desins. Gen

erous 507 width. per yard

This Month's Specials!

T-17 Microphone and plug,; used; goml The
25 ml fron core RF choke; 100 Ma DC 1le
2% wmmf Lattertly  corplenser e
0wl butterfly condetiser Sl
Mefcury switch: flexible IR’ leads 20
Icruml new 150 368 Juck B 13¢
FWIHT Slide Switehy I|Ilt‘k blkvli!e knoh 1%e

ORDER FROM THIS AD!

Send 25% deposit with order. I’ay halunce plus postage
=1 aellvery. Get your name on Mhd- America's select
matling st and get Hrst crack at latest. ¥reatest val-
tes i rndlo Durts. electronic edmapmont, inbes. ete
Send orders to Desk RC-80, Minimum order $2.50

o, - 2 =
'MID*AMERICA CO. Inc.

ATEAE WARLHEUIL
24121 5 Michigan Ave. 2307 5, Ar h-lr Ave.

am, i

RADIO.ELECTRONICS for

3

'A


www.americanradiohistory.com

—~—

Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You are needed in the great, modern Radio. Television and Electronics in-
dustry! Trained Radio technicians are in constant and growing demand
at excellent pay—in Broadcasting, Communications. Television, Radar, Re-
search Laboratories, Home Radic Service, ete. National Schools Master
Shop Method Home Study course, with newly added lessons and equipment,
can train you in your spare time, right in your own home. for these excit-
ing opportunities. Our methoed has been proved by the remarkable success
of National Schools-trained men all over the world.

Yau Learn by Building Equipment with
Stondard Radia Parts We Send You

Your National Schools Course includes
not only basic theory. but practical
training as well—you fearn by doing.
We send you complete standard equip-
nent of professional quality for build-
ing  wvarious experimental and test
units. You advance step by step until
you are uable to build the modern su-
perheterodyne receiver shown above,
which is yours to keep and enjoy. You
perform more than 100 experiments—
build many types of cireunits. signal
generator, low power radio transmit-
ter, audio oscillator, and othvr units.
The Free Books shown above tell you
more about it—send for them today!

Nowl NEW PROFESSIONAL MULTITESTER
INCLUDED:

This versatile testing instrument is portable
and complete with test leads. Simple to oper-
ate, uceurate nnd dependable. You will be
able to quickly locate trouble and adiust the
most delieate circuits. You can use the Mul-
titester at home or on service calls. It is
designed to measure AC and DC volts. cur-
rent, resistance and decibels. You will be
proud to own and use this valuable profes-
sional instrument.

AUGUST, 1949

ADIO TELEViSiON

SRD ALUEL CLEX PR iy )

Lessans L1
and

Instructian

Material Are Up-ta-date, Proctical, Interesting

National Schools Master Shop Mcthod Home Training gives you basic and
advanced instruction in all phases of Radio. Television and Eleetronics.
Each lesson is made easy to understand by numerous illustrations and
diagrams. All instruction material has been developed and tested in our
own shops and Jaboratories, under the supervision of our own engineers
and instructors. A free sample lesson is yours upon request—use the
¢coupon below.

You Get This and Other Valuable
Information in the Free Sample Lesson:
I. Basle Receiver Circults and How They are
Used.

. Construction of the Antenna Cireult.

. How Energy is Pitked Up by the Aerlal.
How Signal Currents are Converted inte Sound.
How the Tuning Condenser Operates.

How the R-F Transtormer Handles the Signat,
and other data, with diagrams and Hilustrations.

NATIONAL SCHOOLS

LOS ANGELES 37 CALIFORNIA EST. 1905

Both Home Study and
Resident Training
Offered

APPROVED FOR
VETERANS

Check Goupen Below

LI
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Another radio service
dealer thanks

Sylvania Campaigns
for big rise
in business

RADIO SHOP

CHIEF KEEPER.UPPER OF YOUR RADIO

41) ARCADIA AVE

ARCADIA. FLORIDA

MODERN ROUIPMENT EFFICIENT ANO WELIABLE

March 9, 1949

Hammond-Morgan, Ine.
9 South Terry Street
Orlando, Florida

Centlemen:

last month your representative showed me his display matter
on the Sylvania Direct Mail Advertising campaign for February,
March and April.

T rlaced an order for the series of direct mail cards and
reteived them about two weeks later.

I mailed the first group of cards out on the morning of Feb-
ruary 26th about 8 o'clock. Before 2 P¥ I had a call for service
as the result of the mailingl}} Later the same afterncon I had a
couple come in to look over new radios. They had received my card
regarding repairs and decided that instead of having their set re-
paired, they would come in and see what I had in new radios. They
are st thls time about decided on buying a set retailing for $99.95
Plus an FM antenna installation.

I have read the statements of other servicemen over the country
about their business increasing 30f and upward as the result of this
Sylvania advertising, but I believe the results I have obtained are
above anything 1 have yet heard about. The first day I had made
enough profit from the mailing to pay for the entire three months
service, and the prospescts are that the other two months mailings
wilil bring other business.

I thought perhaps you would be interested in the results I had
with this series, and I can tell you now that I hope to increase my
mailing list on the next series, and I think I will stick to this
form of advertising as long as it is avallable at such & very low cost,
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hl] Yours very truly,
[
T BENNT'S RADIO SHOP
1 A
o VA
U R L --.4:"’:‘I
I B. McGehee
[PUBLIC AODNLSS SYSTEMS BESY REPAIR SERAVICE ON ANY MAKE OR MOODEL RADIQ HOME RECORODING APPARATUS
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Increase your Business with
Sylvania’s Fall Campaign—

READY NOW!

Sylvania’s September, October, November,
and December campaigns are available now.
Here's what you receive:

® 4 Postal Card Mailings — one for each month.

® 4 Window Displays — one for each month.

® 4 Window Streamers — one for each month.

® B Newspaper Ad Mots — two for each month.

® Radio Spot Announcements —several for each month.
® 8. and 12-inch decals for window, door and teuck.

Tied up directly with Sylvania’s national ad-
vertising, these campaigns will boost your
business. You pay only the postage on the
cards you mail. Sylvania gives you every-
thing else free. Write for full details imme-
diately, or see your Sylvania distributor.

SYLVANIA
ELECTRIC

RADID TUBES: CATHOOE RAY TUBES: ELECTRONIC OEVICES: FLUDRESCENT LAMPS,
FIXTURES, WIRING OEVICES. SIGN TUBING: LIGHT BULBS: PHOTOLAMPS

r--—--———————-———1

l Sylvania Electric Products Inc. l
l Advertising Deportment R-1708 I
Emporium, Pa.
1 Genttemen: Please send me full details on your 1
l September, October, No ber, and December I
l Service Dealer Campaigns. l
l Name. .. ot iiieivrerernrgocssrvrssesvsese l
l COMPONY ettt ivenurensrnnnuocnnosronsanas l
: Address ......oiniiviiniinaaas 000060000 :
I Citveeenoonninninii Zone e
l =[50 5000080 00 00080006000600000000A0000500 l
’---—-—-“—--_——-—--‘

RADIO-ELECTRONICS for
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MODERN
CHICAGO
LABORATORIES

Train quitkly, vsing o wide
variety of commercial equip-
ment, D, 7. I's new labora-
tories are omong the finest of
their kind. Ample instructors
every major Jraining ad-
vantage. Write for details!

EMPLOYMENT
SERVICE

When you complete your
training, our effeclive Em:
ployment Service is ovailable
to youw without extro cost—ag
grand aid to help you get
storted.

YOU ALSO

D. T. 1., alone, includes the
uvse of one of todoy's most
effective training alds

MOVIES . . . 1o help you learn
important fundomentals
faster, easier, at home. Whot
an advantage to see electrons
on the march, and other
fascinating "hidden ac-
tion” == a remarkable
home training advan- N
tage tha! speeds your
progress.

DeFOREST’S TRAINING, INC.

CHICAGO 14, ILLINOIS

Affiliated with the DeVry Corporation,
Builders of Electronic and Movie Equipment.

AUGUST, 1949

OUR GREATEST
OFFER IN 17 YEARS!

Here is your big opportunity to get starred toward
FASCINATING WORK ... GOOD MONEY ...a
THRILLING FUTURE! Mail the coupon today. See
how YOU may prepare to tie in your future with a
field that includes one of America’s fastesti-growing
new industries—Television. You'll ind out, too,
about the many other thrilling opportunities in FM
Radio ... Aviation and Broadcast Radio . . . 2.Way
Taxi, Truck and Police Radio . . . Industrial Elec-
tronics . . . even the chance to start your own profit-
able Television-Radio Sales and Service business.
Aad 10 top it all, you'll see that you don't need w0
know a thing about this subject at preseni—that
NOW vou can get the very training and starring help
you need by means of our GREATEST OFFER IN Ta 3
17 YEARS. ‘

Send for FREE Information

See HOW—in your own hom¢—DeForest’s Train-
ing, Inc., now brings you one of today’s most com.

plete combinations of major home training aids.

You (1) Learn-by-Reading from well-illusirared
lessons. (2) You Learn-by-Seeing from D.T.L’s
exclusive instractive Home Movies. And (3), you
setup your own HOMELABORATORY where you il
Learn-by-Doing from 16 shipments of Radio-Elec- ]”
tronic parts which you use and KEEP 10 work over |
300 instructive . fascinating projects. This in-
cludes building the valuable 6 tube “'Superhet”
RADIQ and the commercial-type OSCILLO-
SCOPE, R-F SIGNAL GENERATOR, and Jewel-
Bearing MULTIMETER, pictured ar the right.

You may use this test equipment 10 help you earn
real money—both in your spare time and
later when working full time in the field.
Get complete facts. Mail coupon today!

YOU BUILD and KEEP
THIS EQUIPMENT TO
WORK OVER 300
HOME EXPERIMENTS

Lot (0w .""“L"

R-F SIGNAL
GENERATOR

1 ]
N
E
|
Z-wn~

az-,

LY T3 1)

6.TUBE RADIO

DeForeat’s Training, tnc.
2533 N. Ashland Ave., Dept. RC.Fg
Chicago 14, Hinois

maiL TODAY

Without obligation, send me complete focis sthowing hew | may make
my ttart in Television-Rodic.Electranics.

Name Age

Street . Apt.

CiHy . iveviunirniverisnniaies done. ., .. 5000

--—-!----------'_=~--‘
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"IT'S HERE!

EVERYTHING IN TELEVISIUN

Qver 800
pages...800
illustrations

by

M. G. Scheraga
and J. J. Roche

hound in

handsome
Dupont

Fabrikeoid

CONTENTS—IN 14 BIG SECTIONS:

% o Television: Past, Pres- o Installing Television
ant ﬂ& Fu:ulre : Receivers.
s Fundamentals of elee- i
trome  Teleyision - i::vellzner:_: Television

h fevi b
g : ;h: 1;’ele:‘vfnss'u‘:::n Statiw # Television Test Equin-

Receiver. ment,
* ‘lelewslon Antenna » Building a Television

Recaiver.
* g.r'z:""‘ a Television o Date Section.

o Descrintions of Modern © Television Terms.
Television Receivers. + Bibliography.
$5.00

THE

RADID DATA BOOK S

W.F. BOYCE and J. J. ROCHE ]

THE ONLY RADIO HAND.
BOOK OF ITS KIND! .
OVER 900 PAGES . . . 12 SEC-
TIONS, EACH A COMPLETE
COVERAGE OF ONE RADIO
SUBJECT.

CONTENTS:
1. The 150 basic ciremits 8. Charts, graphs and
En Rn'dlo - curves
2. Comptete test €quip- g (qoges, symbots and
ment data standards
3. Testing. measuring
and alignment 10. 50 tested circuits de-
. All about antennas signe¢ for optimum
Sound systems performance

Recording 11_ Dictionary of radio
. Complete tube manual and etectronic terms

$5.00

#
NTae

THE RADIO AND
TELEVISION LIBRARY

Comprising THE VIDEO
HAND BOOK ond THE RA-
DIO DATA BOOK outlined
above.

This is the higgest hook vafue
on record! A complete library on
Hadio and Video in a handsome
siip case compicte only

$9.00

And don't forget to get this month's copy of

+ RADIO DISTRIBUTION AND
) MAINTENANCE

the complete trade journal devoted fo soles ond
service of Rodio, Yideo Audio

Single copies 25¢, $3.00 per yeor, $5.00 2 yeors.

All products of
BOLAND & BOYCE, INC., Montclair 3, N. J.

are availoble at your
LOCAL DISTRIBUTOR'S COUNTERS
get yaur copies TODAY!

T BOLAND & BOYCE INC., PUBLISHERS )

The Radio Month——

JOHN BALLANTYNE, chairman of
the board of Philco Corp., died on June
10th while making a commencement
address at Meadowbrook School in
Pennsylvania, where his 13-year-old
son was a member of the graduating
class. Ballantyne was president of
Philco from 1943 to 1948, after which

he became chairman of the board of
directors, acting only in an advisory
capacity. A native of Philadelphia, he
was a graduate of the University of
Pennsylvania. He became treasurer of
Philco in 1940 and vice-president in
charge of operations a year later. He
was 49 years old at the time of his
demise.

DR. WILLIAM W, HANSEN, a pro-
fessor of physies at Stanford Univer-
sity who helped develop radar, died on
May 23 at the age of 39.

As early as 1937 Dr. Hansen was
working on the use of radar for mili-
tary purposes. He was recently elected
to the National Academy of Sciences
and was awarded the Liebmann Memo-
rial Prize for outstanding work in
radio engineering.

LICENSING BILL introduced in the
Illincis legislature, requiring all per-
sons servicing radios and TV sets to
undergo a training course and exami-
nation (see report in this section of
July issue) was defeated last month.
The Radio Manufacturers Association
and the Television Installation Service
Association of Chicago were instrumen-
tal in having the bill killed in com-
mittee.

INTERNATIONAL TV EXHIBIT and

convention will be held in September
in Milan, Italy, under the auspices of
the Italian government. The exhibit,
to take place at the Arts Palace in
Milan, will show equipment made by
European firms; United States com-
panies invited to participate are RCA,
Du Mont, Philco, GE, Raytheon, and
Westinghouse. The convention will
meet at Como, about 45 miles from
Milan,

www americanradiohistorv com

MICROGROOVE reproducing equip-
ment has been installed by 652 AM
stations in the U. 8., according to a
report last month by Robert J. Clark-
son, general manager of Columbia
Transeriptions, who conducted a sur-
vey. Another 185 plan to install the
necessary pickups in the next few
months. In addition to the standard LP
pressings, Columbia offers to program
producers a transcription service in
which microgroove records take the
place of the traditional 16-inch, 33%-
r.p.m., 15-minute-per-side transcrip-
tions. Because of the close groove spac-
ing, more than 20 minutes can be re-
corded on each face of a 12-inch record,
resulting in a considerable money sav-
ing. In addition, technical character-
istics are standardized.

LICENSE PLATES with amateur e¢all
letters instead of the usual meaningless
numbers and letters are now available
to automobile-owning Florida hams, due
to a bill which took effect on July 1.
In recognition of the valuable work done
by amateurs in emergencies, State Sen-
ator Lloyd F. Boyle, himself a ham,
introduced the bill in the legislature;
it was signed by the governor on May
12. Each man wanting a call-letter
license plate must apply to the Motor
Vehicle Commissioner and pay an extra
$1 fee.

RADAR STATIONS will be built in
the Bahamas by the United States, as
part of its Florida-based, 3,000-mile
guided missile range, the Defense De-
partment announced last month. The
agreement was concluded with Great
Britain and the Bahamas governments.
The department will conduct extensive
tests on guided missiles, beginning, it
hopes, in July, 1951. The radar stations
will be needed to track the paths of
the missiles.

TWENTY-FIFTH ANNIVERSARY of
the Radio Manufacturers Association
is being celebrated this year. The or-
ganization’s Silver Anniversary Con-
vention was held in Chicago on May
19. concurrently with the Radio Parts
Show.

1949 RADIO FALL MEETING for-
merly known as the Rochester Fall
Meeting, will be held October 31st,
November 1st and 2nd at Hotel Syra-
cuse, Syracuse, N. Y. according to an
announcement by Virgil M. Graham,
chairman of the Radio Fall Meeting
Committee and director of technical re-
lations for Sylvania Electric Products
Inc. The Meeting will be sponsored by
the Engineering Department of Radio
Manufacturers Association for its
members and members of the Institute
of Radio Engineers, Officers of Fall
Meeting Committee in addition to Mr.
Graham, include R. W. Ferrell of The
General Electriec Co., vice-chairman
and treasurer, and R. A. Hackbush of
Stromberg Carlson of Canada, Ltd.,
secretary.

RADIO-ELECTRONICS for
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The Radio Nonth :

ECC celebrated the 15th anniversary
of its creation on June 19th; on that
date 15 years ago the Communication
Act was signed On July 1, 1934, the
old Federal Radio Commission was
abolished and 11 days later the FCC
was formally organized. About 125 of
the present staff members, including
Commissioners Hyde, Walker, and
Sterling, were with the Commission
when it was organized.

Comparisons of the first annual re-
port and present figures indicate how
radio has grown since 1934, At that
time there were 51,000 radio stations
of all kinds, 600 broadeasters, 45,000
hams, less than 2,000 ship stations,
about 700 aeronautical licenses, 250
police transmitters and no fire stations.

In contrast, recent figures show
nearly 150,000 total stations (in addi-
tion to more than 200,000 associated
mobile units), 4,000 broadcast authori-
zations of all kinds, 80,000 amateur
calls, 20,000 shipboard stations, 27,000
air service licenses (and over 100,-
000 aircraft radio telephone authoriza-
tions), more than 4,600 police stations,
and 100 municipal fire department sys-
tems. Individual licensed operators
(holders of commercial tickets) have
increased from the 1934 number of
5,500 to almost 375,000.

The grand total of all authorizations
outstanding, including both operators
and stations, but excluding mobile land
stations, has passed the 700,000 mark,
testifying to the tremendous importance
of radio in present-day America.

TELEVISION PROGRAMS are not
worth the phosphor they're projected
on, was, in effect, the comment made
last month by Lloyd Espenschied, one
of the inventors of the co-axial cable
which makes large-scale television pos-
sible. *1 wouldn’t give a damn for any-
thing I've seen,” commented the 60-
year-old inventor, as reported by the
New York Herald Tribune. “It’s the
same as sound broadcasting—perme-
ated with conmercialism from begin-
ning to end. We in the United States
ought to be ashamed. The British have
done a far better cultural jeb in both
sound and television broadcasting.”

Mr. Espenschied and Herman A.
Affel, research engineers in the Beli
Telephone Laboratories, devised the
co-axial cable in 1929 to satisfy the
urgent demand for more telephone
cireuits.

BRAIN WAVES can be used by an
anesthetict during an operation to warn
if the patient is approaching death, it
was disclored last month. According to
a Mayo Clinic team at the Atlantic
City meeting of the AMA, continuous
records of thc electrical activity of the
brain and heart give warning of danger
two minutes carlier than the breathing
and pulse rates which the anesthetist
ordinarily observes. When the regular
waves suddenly flatten out almost to a
straight line, it is time to stop the
anesthetic mixture and turn on the
oxygen,

The new life-saving technique was
developed by Drs. R. F. Courtin, R. G.

AUGUST, 1949

Bickford, and A. Flaconer, Jr., of the
Mayo Clinic. It has been tried so far
on 60 patients, A machine standing at
one side of the anesthetist takes con-
tinuous records of the patient’s heart
and brain waveforms, Preliminary
trials indicate that the technique is
equally useful with any tvpe of anes-
thetic.

RADAR aided all-weather operations
of the Berlin air-lift, Dr. H. R. Skifter, |
president of Airborne Instrument Lab-
cratory, Inc., revealed last month. A |
new type of radar made by the com-|
pany, the Moving Target Indicator |
(MTI), shows only objects in motion,
simplifying the work of the operator,
The principa! bad-weather flying prob-
Jem was traffic control, since ships
would be likely to collide with each
other. The MT] radar permitted the
maximum number of aireraft to oper-
ate by keeping track of the position of
each and telling pilots how to proceed
to avoid collisions.

LICENSING of radio service shops is
legal in Los Angeles, according to an
opinion furnished by City Attorney
Ray L. Chesebro last month to the City
Council, reported in the Les Angeles
Times. Radio repair, says Chesebro,
falls into the same category as auto-
mobile repair shops and used car lots,
which already operate under revocable
permits issued by the Police Commis-|
sion. The Council, in asking for the
opinion, was seeking to stop general
unethical and fraudulent practices in
the radio repair business. |

NATIONAL NETWORK of radiotele-

phone stations for mobile service to the

general public was announced last
month by the National Mobile Radio
System. Operators of local systems

which handle messages for private

automobiles and trucks have banded to-'

gether in a nation-wide network oper-
ating on the same channels. Subserib-
ers in any area served by an affiliate
will be able to send messages from their
automobiles or trucks to any point in
the country. Present stations, many of
which are owned by telephone answer-
ing services, are experimental and have
served subscribers locally for some time.
By August the network will be in op-
eration between Boston and Washing-
ton, so that a traveler at almost any
point along the route will have continu-
ous contact with one or another of the
stations. Messages will be transmitted
between cities by the station operators,
using the stations themselves for re-
laying. though regular long-distance
telephone calls will be made when neces-
sary.

TRANSISTOR TETRODES are the
latest development in germanium crys-
tal amplifiers, Rowland W. Haegele of
the Physies Laboratories of Sylvania
Electrie Products, Inc., announced last
month to a Princeton conference. The
tetrodes, said Haegele, provide a high
degree of isolation in mixer service so
that signals on one emitter are not
picked up by the other.

www americanradiohistorv com

h

LT T S

Absolutely No Knowiedge
of Radio Necessary. You

Need No Additional Parts, The
PROGRESSIVE RADIO KIT is the Only Com-
plete Kit, Operates on 1(0-120 Volts AC/DC

Contacns everything you need, Instruction book, metal
chassis, tubes, CONdensers, resistors and all other nec-
essary radio parts, The 18- -page Instruction Book writ.

ten by &x rt radio instructors and engineers teaches
you to build radios in a professional manner. The cir-

Altogether, hifteen circ¢uits afe constructed, including

recesvers, 1 audie ampiifier and 3 transmitters.
SPECIAL OFFER—Electrical and Radio Tester sent abso-
Iu!ely FREE with each Progressive Radio Kit, Plus
FREE Momhenhlp in the Progressive Radio Club. €n-
titles you to free expert advice and consultation service
with licensed radio téChniCians. ORDER YOUR KIT NOW!

VACUUM TUBE YOLTMETER KIT
A prote-sional piece of test equipment
vou need for FM and TV. Atlractive steel

case. FHEE: Bovk on Ad
vaneed Servicing Techniaues $23.95

5 OSCILLOSCOPE KIT
FM TELEVISION

an .hmlme ‘muast* for tiiday's radlo
man. Input Impedance: | Mag and @
Mmrfd, Tubes —.xF7, 20¥1 1.8%4

1-5HP), FREE: RBoak on 3
thode ftay thaeilliecops $39.95

VOLT-OHM- MILLIAMMETER

e 1s comstruet, lnexpensive
Lt accurste  FREE: Book on

. Elementany Radio
514,95

Rervieing

SIGNAL TRACER KIT

i." lnnln;‘me ald in trouble-shaoting
“RE l

Radit
Text lm(ruant:m * $21.95 o
710" TELEVISION KITS
Factory-built  and slgned 13

rlunml Tuner—18 Tuhe Kit

"KL, $59.50

Complete get of tubes. Including
Uuthwie Kay Tube $41.58
Factoy-buift  snd  alikned

i3 channel
Tuner. 10* Kit, less tubes................ $82.99
ConmiDlete get of tube~. including Cathode
.. ... $55.80

Ray Tube ..
$24.50

Cabinet for 77 or 10' o
FREE: TPI-\Mun _Serviving \nws

PROGRESSIYEAMPLIFIERKIT

Fhgh Fidelity Humless Ampli
fier complete with tive tubes and
two selenium rectiflers. FREEL
Book on Amplifiers. $16.00

" TV SWEEP GENERATOR T

Ronge—2 Me.-2

SIGNAL s:u:n‘ron (1)
150 Ke.v3d Mc. Fundamental.
35 Mc.-11) 0 Me. Ha rmonics.

RF SIGNAL TRACER PROBE KIT  $5.50
20 cyclex—200 Mc._INA4 Xtal.

ECONOMY AMPLIFIER KIT............ $
Bample to build: complete with nve tubea.
REE: Book on_Amplifier:

5 TUBE AC DC SUPERHET KIT........ $14.25

Compleie with tubes and cabinet,
FREE: Book on Huildink Receivers.

& TUBE Ac-oc 2.BAND SUPERHET KIT.$17.45
mplete with tubes amd cabint
I-I(F!- Hook on_Amaleur Radlo Buudln:
7 TUBE AC-DC FM RECEIVER KIT...... $29.95
Cumplete with tubes and cabinet.
FREE: Television and FM Servicing Noies.
4 TUBE SUPERHET PORTABLE KIT..... $12.95

(nmplole “ith lubes und Cablnet: jess battertes.
FREE: Hook o0 _Unusual Radlo Circults.

'$28.95
$18.95

AUTOMATIC BIKE
RADIO

"an be mounted on a bi-
tycle. or carfied as a per-
suital boftable radic. Sub-
bicyele

and
Anti-

$17.47

pliel  with all
nunmting  hardware
felescapic antenna.

1 fedture.
Lesas hatteries
AUTOMATIC CAR RADIO

6 tulres superhiet. Three ganx
cotrdenser, fits all rafv—easv in
staliation meunting  hrackets
inrluded. List mlca $27.97

!‘“19. NOW ONTY
Superhet 525 97

Also 5 Tube
Only
‘Deduct 20/ ‘l full p payment accompanies order,

0.D. s acc¢epted in A
Wrnp lor further information concerning ths abovse
Send for our FREE cata|od.

PROGRESSIVE ELECTRONICS GO.

Dept. RE-28 497 Union Avenue
Brookiyn 11, New York

merchandise.
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Peatures

5. Checks every tube element,

6. Uses latest type lever switches.

7. Uses beautiful shatterproof full view meter.
8. Large size 11"x14"x4" complete.

. Measures cach elemenc individually,
Has gear driven roller chart.
Has lever switching for speed.
Complete range of filament voltages.

@D —

Check the features and you will realize that this Heathkit has all the features you want.

Speed — simplicity — brauty — protection against obsolescence, The most modern

type of testcr — measures each clement — beautiful Bad-Good scale, high quality

meter ~— the best of parts — rugged oversize 110 V. 60 cycle power transformer —

finest of Mallory switches — Centralab controls — quality wood cabinet — complete

sct of sockets for all 1ype tubes including blank spare for future types — fast action gear

driven roller chare 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 clement check. No matter what arrangement of tube clements, the Heathkit

s flexible switching arrangement easily handles it. Qrder your Heathkit Tube Checker

. today, See for yourself that Heath again saves you 3 and yer retains all the quality —

9 5 o this tube checker will pay for itself 1n a few weeks — better build it now.

SHIPPING ‘\ $ Co
WT. 15 LBS. [ ]

Vew Heathbc? TELEVISION ALIGNMENT
GENERATOR KIT

Everything you want in a television alignment generator. A wide band swecp generator
covering all FM and TV frequencies — a marker indicator — AM modulation for RF
alignment — variable calibrated sweep width 0-30 Mc. — mechanical driven inductive
sweep, Husky 110 V. 60 cycle power transformer operated — step type output attenuator
with 10,000 to I range — high output on all ranges — band switching for each ringe —
vernier driven main calibrated dial with over 45 inches of calibrations — vernitvr driven
calibrated indicator marker tuning. Large grey crackle cabinet 16-1/87 x 10-5/8" x 7-3 /16",
Phase control for single trace adjustment. Uses four high frequency wriodes plus 5Y3 rectifier
sphit stator tuning condensers for greawr efficiency and accuracy ac high frequencies
this Heathkit s complete and adequare for every alignment necd and is supplied with
every part — cabinet — calibrated panel all coils and condensers wound, calibrated
and adjusted. Tubes, cransformer, tese leads — cvery part with instruction manual for

asstembly and use. Acrually three instruments in one — i so
3 g [ ]

TV sweep generator — TV AM geacrator and TV marker

indicator. Also covers FM band.
SINE ANgD( SQU'ARE WAVE :
FM TUNER KIT

AUDIO GENERATOR KIT

$3459
Tathing

ELSE TO BUY

ymplete with detail instructions =— all  parts — cabinet — roller chart — ready
to wire up and operate.

$1475

CABINET
EXTRA

A truly fine FM Tuner with the coils ready
wound. all alignment completed — all that
Is necessary is wiring and it's ready 10 play
— uses super regencrative Circutt — [ 10 V.
60 cycle transformer operated — two gang
tuning condenser — slide rule calibraced
dial — two tubes — complete instructions
including pictorial cnable ¢ven beginners
to build successfully.

The circuir uses twin triode and is ex-

® Bridge type circuit ® Power factor scale

® Magic eye indicator ® Measures fesittance

® 110V transformer @ Measvres leakage
operated ® Checks paper-mica-

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 amplifice can be determined jn
seconds Compared o scveral hours of tedious
plotting using older methods. Stage by stage,
ampliter esting is as easy as signal tracing.
The low distortion (less than 19 ) and lincar
output ( + one db.} make this Heathkit equal

® All scales an panel electrolytics

Checks all types of condensers, paper-mica-
clectrolytic-ceramic over a range of .00001 MFD
w 1000 MFD. All on readable scaies that are
read direct from the panei. NO CHARTS OR

or superior to factory buile equipment selling for tremely powerful — pulls in stations far MULTIPLIERS NECESSARY. A condenser
three or four tmes it price. The circuit is che beyond normal expectations. Shipping Wt., checker anyone can read without a college
popular RC tuning Circuit using a2 four gang 4 pounds. cducation. A leakage test and polarizing voluage
variable condenser. Three ranges 20-200, 200- Beautiful mahogany cabinet for FM for 20 tp SO0 volis provided. Mcasures power
2.000. 2.000-20.000 cycles are provided by Tuner (shown above) extra $3.75 factor of clectrolytics between 0¢% and 50

sclector switch. Either sine or square waves 110 V. 60 cycle transformer operated complete

nstantly available ar slide switch. All com-
ponents are of highest quality. cased 110 V.
60 cycle power transformer, Mallory F.P. flter
coadensers, 5 tubes, calibrated 2 color panel.
grey crackle aluminum cabiner. The detiled
instructions make assembly an interesting and
instructive few hours. Shipping W't., 13 lbs.

RF Crystal Test Probe Kit

No. 309. Kit to assem-
ble. RF probe extends
VTVM ringe 0 100
MC. Complete with
IN34 <rystal, Shipping
weighe. 1 1b.. $6.50

L

Hew Fearibce TOOL KIT

Now a complete tool
kit o assemble your
Heathkit. Consists of
Krauter diagonal cut-
ters and pointed nose
assembly pliers, Xce-
lite  screwdriver, GO0
Waee 110 V, solder-
ing iron and supply
of solder. Shipping
Wt., 2 lbs. Complete
kit $5.95

with rectifier and magic eye tubes, cabiner, cali-
brated panel, tes: leads and all other pars.
Clear detailed instructions for assembly and
use. Why guess ar the quality and capacity of
a condenser when you can know for less than a
twenty dollar bill, Shipping W1., 7 |bs.

L ~ 10,000 V H.V, Test Prabe Kit
No. 310. Extends
range of any 11 meg-
ohm VTVM to 3,000
and 10,000 Volt ranges.
A necessity for cele-
vision. Ship. wt., 1 b,
$4.

| -

—— -_

am
> 4
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EQUIPMENT and accessories

Hew Heatlktecr
BATTERY ELIMINATOR KIT

Now a bench 6 Volt power supply kit
for all auto radio testing. Supplies 5 -
714 Volts ac 10 Ampures continuous or
15 Amperes intermittent. A well filtered
rugged power supply uses heavy duty
selenium  rectifier, choke input Alter

Feathtie 5" 0SCILLOSCOPE KIT
Deatures

Instant switching to plotes or amplifier
from front puns?.

Sweep generator supplying variable
sweep 15 cycles to 30,000 cycles.

All controls on front panel.

Cased electrostaticly shielded 110 V.
40 cycle power transformer.

AC test valtage ¢n front panel.
External syn:?"oni!a'ion post on front

i anel.
with 4.000 MFD of clececolytic fileee. g!n“,;o" sensitivity .65 V. per inch
0-15 Volt meter indicates outpue. Out- full gain.

o 2 5 -4 Frequenty response + 20% from SO
put variable in erght steps. Excellent for cycles to 50 Ke,

demonstrating  auto  radios. Ideal for ® Inputimpedance 1 Megohm and 50 MMF.

scrvicing — can be lowered o find s 2 2 s o The Heathkit 57 Oscilloscope fulfills every
®

sucky vibrators ot stepped up 10 cquiva- servicing need. The husky cased power trans.
SHIPPING WT. 18 LsS.

et 0 (B o e former supplies 1100 Volts negative and
kmco‘d“.!r:u;um ?‘Ulmd Iota{snlycccm- 350 Vols positive. Tubes supplicd are tw;
seructed in less than two hours. Com- .

plete 1n every respece. W ELSE TO BUY

6S)7 amplifiers, 884 sweep gencrator, two
5Y'3 rectifiers, and SBPi CR rube. Grey
crackle aluminum cabinet and beautiful grey
and maroon panel. Chassis especially de-
signed for ecasy assembly.

1949 MODEL An oscilloscope provides endless sources
of experimentation in radio. eclectronics,

W%fé&r VAC U U M T U B E medicine and scientihc rcsxt.lr:h .-
VOLTMETER KIT andinssucie. Shipping Nos 24 1o
Express only.
Features

New 200 va Meter.

$3950

ELSE TO BUY

‘ Hew Heariskir SIGNAL TRACER AND

24 Ranges.

New Accessory H.V. Probe makes
_Heathkit a kilovoltmeter. (Extra)
New Accessory RF Probe extends range
to 100 megacycles. (Extra)

A new Model V-2 Heathkit VTVM wich
new 200 microampere meter, four ad-
ditional ranges — full scale linear ranges
on both AC and DC of 0-3V., 10V,
30V, 100V, 300V. and 1.000 V.
Accessory probe listed ¢lsewhere in ad
extends voltage range to 3,000 and 10,000
volts D.C. New model has greater sen-
sitivity, stability and accuracy — siill the
highest quality features — shatcerproof
plastic full view meter face — automatic

UNIVERSALTEST SPEAKER KIT

The popular Heachkit signal teacer has now:
been combined with a universal test speaker
at no increase in price. The same high
quality tracer follows signal from anrenna
to spcaker — locates intermittents — de.
fective parts quicker — saves valuable serv-
iCe time — Rives greater income per service
hour. Works equally well on broadcast —
FM or TV receivers. The test speaker has
assorument of switching ranges to match
push pull or single output impedance. Also
tests microphones, pickups — PA systems
— comes complete — cabinet — 110 V, 60
cycle power transformer — tubes, test probe,

all parts and denailed instructions for as-
sembly and use. Shipping W, 8 Ibs,

Peatdkcr ELECTRONIC SWITCH KiT

DOUBLES THE UTILITY OF ANY S$COPE

An_electronic switch used with any
oscilloscope provides two scparately
controllible traces on the screen. Each
trace is controlled independently and
the position of the traces may be
vartied. The input and output traces
of an amplifier may be observed one
beside the other or one directly over
the other illustraning perfectly any
change occurring in the amplifier. Dis-
tortion — phase shift and other de-
fects show up instantly, 110 Volt 6O
cycle tansformer operated. Uses 5
tubes (1 6X5, 2 6SN7's. 2 68]7s),
Has individual gain controls, positions
ing control, and coarse and fine sweep-
ing rate controls. The cabinet and
panel match all other Heathkats. Every
part supphied including detailed in-
structions for assembly and use. Ship-
ping W't 11 Ibs.

meter protection, push  pull clectronic
voluneter  circuit, lincar scales — db.
scale — ohmmeter measures 1/10 ohm
to 1 billign ohms with internal battery -——

so isolated DC test prod for dynamic meas-

urements — 11 megohm input resistance

[ J on DC — AC uses clectronic rectification

with GHG6 rtube. 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, 104 ceramic divider resistors and all
other parts. Compleie instruction manual for assembly and use. Bewer
start your laboratory with this precision instrument. Ship. Wi, 8 |bs.

Heathktir™
RF SIGNAL
GENERATOR KIT

$19°°
Yathing

ELSE TO BUY

ELSE TO BUY

$34°2

Healdkil 3-TUBE ALL WAVE
RADIO KIT

An ideal way 1o learn radio. This kit is complete
ready o assemble, with tubes and all other parts.
Operates from 110 V. AC. Simple, clear deriled
instructions make this a good radio training course.
Covers regular broadeasts and short wave bands,
Plug:in coils. Regenerative circuit. Operates loud
speaker. Shipping We., 3 1bs.

HS30 Headphones per set 51,00
214" Permanent Magnet Loudspeaker. ... 1.95
Mahogany Cabinet. . . - . 2.95

Every shop nceds a good signal generator. The Heathkit fulflls every
servicing aeed, fundamentals from 150 Ke. o 30 megacycles with
strong harmonics over 100 megacycles covering the new celevision
and FM bands. 111} V. 60 c¢ycle vansformer operated power supply

100 cycle audio available for modulation or audio testing. Uses
GSN7 as RF oscillatdr and audio amplifier. Complete kit has every
part pecessary and detailed blueprints and instructions enable the
builder to assemble 1t in a few hours. Large easy to read calibration.
Convemient size 9" x 6" x 4 %", Shipping W, 415 Ibs

| LR 75c HEATH COMPANY |
_—— 4

* o ... BENTON HARBOR 20, MICHIGAN
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TV Offers YOU Good Pay, Security and Bright Future

CREl On-the-Job Training Can Give You the Technical Ability to
Step Ahead of Competition and Get the Better Job You Want

( Y ET IN and ger ahead in Television! You can make vour
¥ own opportunity if vou start preparing note. No need to
tell you how fast Television is expanding—or, of the number
of jobs being created. One of industry’s leaders predicts:
I Million Persons in TV within 4 Years! He estimates 12
Million TV sets by 1953—40 Million by 1958.

If vour future is in radio, you must get in Television.
CREL offers the very training you need to go after—and
sel—a gnnd TV jOll.

CREI can show von the way with convenient spare-time
studv at home that gives you the up-to-date technical back-
ground vou must have for Television. CREI courses are e-
signed to give voi a thorough grounding in hasie principles
and rake you step-hy-step through the more advanced sub-
jects of TV and its related fields. It must he remembered
that all new electronie developments have their roots in past
techniques. ‘The basic theory of TV finds application in

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

If you have hal professional or amateur radio ex-
perience and want to make more money, let us
prove to yvou we have the training vou need to
utialify for o better radio joh. To help us answer
intellizently your innuiry-—please state bricfly your

baclkyround of experience, educetion und present
position.

Capitol Radio
Engineering Institute

An Accredited Technical Institute Founded in 1927

Dept. 1844, 16th and Park Road, N. W., Washington 10, D. C.
Branch Offices: New York (7) 170 Broadway ° San Francisco (2) 760 Market St.

every field—aeronautical radio, UHF, wide band operation
are based on TV techniques. Your CREI training becomes
important no matler in what direction you are heading. You
will find CREI training basic and helpful right from the start.
You will learn about and understani such subjeets as: Opiics,
Pulse Techniques, Deflection Circuits; RF, IF, AF and
Video Amplifiers; FM; Receiving Antennas; Power Sup-
plies; Cathode Rav, Iconoscope, Image Orthicon and
Projection Tubes; UHF Techniques, Television Test Fquip-
ment, etc.

Don’t wait another day. Television won't wait for vou. In
all our 22 years of association with professional radiomen
we know that the man whe aets promptly is the man who
succeerls,

FREE SAMPLE LESSON
Now, see for yourself! Mail the coupon for free sample lesson and

see how interesting it 1s to study at home and improve your income
through ability the CREI way.

“THE ORTHICON AND IMAGE ORTHICON"
This lesson deseribes the development of the small, 3-inech lmage
orthicon tube; theory and operalion of the orthicon: image orthicon:
specific jeatures.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

16th & Park Road, N. W., Depl. 143-A, Washingion 19, D. C.

Gentlemen: Please mail me FREE SAMPLE LESSON and your
32-pg. booklet. *Your Future in the New World of Electronics.”
plus full details of your home-study training. I am attaching a
brief resume of my experience, education and present position.
Checl: field of greatest interest:

[] PRACTICAL TELEVISION ENGINEERING
PRACTICAL RADIO ENGINEERING ] TELEVISION, FM & ADYANCED AM

AERONAUTICAL RAOIO ENGINEER- SERYICING
ING [CJAOVANCED ELECTRONICS COMMU.
[]BROADCAST RADIO ENGINEERING NICATIONS
{(AM, FM, TV} I RAOIO-ELECTRONICS IN INDUSTRY
NAME
STREET

ITY ZONE STATE
| AM ENTITLED TO TRAINING UNOER G. 1. BILL.

RADIO-ELECTRONICS for
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THIS BOOK WILL
HELP YOU SAVE
TIME, WORK, EARN
MORE!

paw W MRVt

L palie yi
\ st
\\ S

(=
wn
X
[
-
(=
Wl
P |
[ =
v
| ]

13

Foomevmcry

Rt

W
N

\

|
:

[}

e l\l!\

EXPLAINS THESE AND
MANY MORE

AM and FM receiver alignment
. Locating hum
. Signal tracing and treuble shooting
. Finding receiver faults from oscil-
loscope patterns
. Checking AVC action
. Voltage gain measurement
. Auto radio vibrator tests
. Checking peak current in rectifiers
. Impedance measurement

W

yes yoU step 10. Checking filter capacitors — and
1
nolete book that g Tloscope in many others!
Here's 2@ big. cof ogs tor using the 0s€ audio am
ructh eivers.
by-steP mS; servicing radio r€€ /
sting an Hers. ; cope
test! and tra smilters: o ot circuits: S PS
litiers {han 90 jllustratio gor circuit
ore e 5 | ‘: I I ‘:
The and cet-up arrand rat osClnoScope R[ C
patterns lain Over 50 sep2
3 exp
testing - . ' FLUDRESCENT LAMPS, FIXTURES. WIRING DEVICES, SIGN
applicati® TUBING: LIGHT BULBS: PHOTOLAMPS; RADID TUBES:
I CATHDOE RAY TUBES; ELECTRONIC OEVICES
r“‘_ Mp— [kl L EEEY YT LR L AL L L L
) .k‘_ [ []
i e I+ o : Sylvania Electric Products Inc. :
e i Advertising Depl. R-291
Yr Get this big 72-page book! b Emperiom por T ane !
. (] l
: : Gentlemen: 1
| . ! Sendme "How To Service Radios with an :
; * More than 90 pictures and diagrams! i Oscilloscope.” Enclosed is S1.00. ]
E . .
b 2 : N OM@ s aiow § sy owarprararoral s skoms g g B & §.0.8 % :
| Y : boAddress. i :
* Written in easy-to-follow servicemen'’s language! ! City . :
(7 , PGty T vo...Zone.......
| ]
: G S R USA e RN USRI 8 o AUR QU LN POr N

&'_ b . v - T . .
LA = =) b L i34
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WHERE TO BUY IT .

WHOLESALE RADIO

of Baltimore

Unbeatable T.V. Reception

For the strongest, sharpest, bonesf possible
picture in any location.

SNYDER LAZY XX
T.V. ANTENNA

QuUICK TO —Y \
INSTALL :
Just unfold,
tighten and erect.

Hitan, Recommended o
as, daely sticked comeal

e | 51948

€l fu .ncu--
Euy wire anchors, stal-off huh "=
suators  and  adjustable mnunung
hI‘hl Completely pre-assembled. Magde

NEW LOW PRICE! HALLICRAFTERS
MODEL s.38

Muntel S8 shown brings
oulstanding reception al a
modder: . Standard
t |p|ur thires nhn"'t
T A

52" e r:\. nn-u.ssg 95

vlus rectifi

We have complete line of Hallicraiters Receivers.

Application Engineered for T.V.-FM

Wide Range Sweep Signal Generator
Precision Series E-400

Direct fr\uu?nr) nwullnw T lu
480 Me. 5 n,,'. to 240 Me

At Raniz
phasing  conten) \hnllplc-
Crystal Marker-Callbrator Os.
cilator built-in. 4 rotary se.
Iected erystal mwk(ls (om
picte wI(h Iés‘)ll cable~, 10.7

an. Mo

rrvnhh
amd ln hnh‘ |I nl ln
unI

PRECISION 5” SCOPE
Model ES 500 ... .. ..............

ALUMINUM CAN FP TYPE

CONDENSERS
30:30 mfd, 150V _......_.... 59¢
50-50 mfd, 150V . _.......... 85¢
20-20-20 mfd, 150 V ......... 5¢
40.40-40 mfd, 150 V ......... 75¢
50-30 mfd, 150 V. 25.25 V .. _.75¢

BUILD YOUR OWN AND SAVE!
NEW!

SIGNAL GENERATOR KIT
EICO MODEL 320 K

A top quahity signal geherator
for every servicime need. Can
be used for FM.AM alignment
and to provide TV marker fre-
thiencies, Ranpe—150 ke to 1010
me an B_nands, waitn fundamen.

tils to 34 me. Pure 1040 evele
audio by a _colbitts type aiddio
uscillatar. Easy to follow sche-
moaur diagrams included. 8rx

L!#L 10x3". Complete with tubes.
P $19.95

HIGH PRECISION VACUUM TUBE
VOLTMETER KIT. Model 221 K........ $23.95

Top Auto Reception at Low Cost
SNYDER AUTO RADIO AERIALS

Side-Cowl Mount

MAINLINER c-30 $1.88

New deluxe model. 3 rec-
tiots extend 1o B6%. Chrame
static  Nall  and  chrome

capped Hakelite insulaturs.

BIG BOY C-4D
4 leavy luty sections ex
tending to 987, Chrome siatic
hall and chrute  capped
Buakelite inculators

WRITE FOR FREE MONTHLY '"'FYI"’' BULLETIN
Phone MUlberry 2134

UHF Poly.

$2.63

eludedw llh
atrials.

ADDRESS ORDERS TO DEPT. QR.83

HOLESALE

RADIO PARTS COQ., Inc.

I OW.

BALTIMORE 1,

Baltimere 5¥F.

Radio Business

| The Pacenmt Engincering Corp. of New
York, N. Y., specialists and con-
sultants in electronics, have recently
been appointed as consulting engineers
by the Plessey International Limited of
[Iford Essex, England. This company is
one of the largest manufacturers of
television, electronic, mechanical and
other equipment in the British Isles.

International Telephone & Telegraph
Corp. has announced the formation of
Capehart-Farnsworth Cerp. as a wholly-
owned subsidiary to acquire the assets
of Farnsworth Television & Radio
Corp., as approved by Farnsworth
stockholders.

At a meeting of directors of Capehart-
Farnsworth Corp., ELLERY W. STONE
was elected President and Davip R.
HuLL, Executive Vice President.

The following officers were also elect-
ed: PHILO T. FARNSWORTH, Vice Prest-
dent; HENRY C. ROEMER, Vice Presi-
dent; WiLLIAM CLAUSEN, Vice Presi-
dent; P. H. HARTMANN, Treasurer; W.
F. HoepPNER, Comptroller; and CHEs-
TER H. WIGGIN, Secretary and Assist-
ant Treasurer. EnpwiIN A. NICHOLAS,
former President of Farnsworth Tel-
evision and Radio Corp., will act as
Assistant to the President.

Hywron Radio & Electronies Corp. has
been producing TV picture tubes since
February of this year in steadily in-
creasing quantities. Shipments are now
being made to a broadly representative
group of leading manufacturers of TV
receivers—as well as to Hytron dis-
tributors.

Stewart-Warner Corp. of Chicago had
a net profit for the first quarter of
1949 of $404,292, equal to 31 cents
per share of $5 par value common
stock, JaAMES S. KNOWLSON, board
chairman and president, told the an-
nual meeting of stockholders. The com-
pany had a net profit of $902,094, or
| 70 cents per share for the period ended
March 31, 1948. First quarter sales in
1949 were $14,706,155 and in 1948 were
$17,338,552.

Phileo Corporation, Philadelphia, re-
ports that the sales in the first quarter
of 1949 were $53,006,000 as compared
with $58,661,000 in the first quarter a
year ago.
Net income in the first quarter of this
year was $915,000 and was equivalent,
| after preferred dividends, to 49 cents
per common share on the 1,678,779
shares outstanding on March 31, 1949,
In the first quarter a year ago, net
income totaled $1,959,000 after tax-
| paid reserves of $600.000 for inventory
and $185,000 for future research and
development work. This was equivalent
to $1.16 per common share on the 1,-
607,576 shares outstanding at the end
of 1948, after preferred dividends.

The West Coast Electronie Manufae-
turers Association, San Francisco, Cali-
| fornia, announces the scheduling of the

www americanradiohistorvy com

5th Annual Pacific Electronic Exhibit
for August 30, 31, September 1 in San
Francisco.

Spokesmen for the West Coast group
said the Exhibit will be held in con-
junction with the 1949 Western Re-
gional Convention of the I.R.E. Both
groups will center their activities in
San Franciseo's mammoth Civie Audi-
torium.

The joint meetings of the Electronic
Industry and the LR.E. will follow hy
four days the Annual National Conven-
tion of the American Institute of Elce-
trical Engineers, also scheduled for San
Francisco.

Allen B. Du Mont Laboratories, Ine. of
Passaic, N. J., announces the publica-
tion of a four page “Dealergram,” lat-
est dealer aid especially prepared for
franchised Du Mont dealers and dis-
tributors, according to HENRY R. GEYE-
LIN, advertising manager of the tele-
vision receiver sales division.

The Dealergram, which consists of
four pages of video news items of in-
terest to dealers and distributors, cur-
rent promotional ideas and sales helps,
is profusely illustrated and will be
mailed to Du Mont dealers and distrib-
utors each month. The first mailing of
the Dealergram includes an explana-
tory letter and an application blank
which will enable dealers to have the
sales-aid sent to their employees.

Svivania Electrie Products, Ine. an-
nounces that a full line of television
sets bearing the Sylvania name will
be placed on the market this fall, ac-
cording to DoN G. MITCHELL, presi-
dent of the company.

Sets are expected to be available on
October 1. Initially, the line will feature
10-inch and 12%-inch table models,
consolettes, and console combinations
with three-speed record changer, AM
and FM radio, and also a 16-inch con-
solette.

In making the announcement, Mr,
Mitchell stated that Sylvania had de-
layed entrance into the television set
market until an extensive program of
field and laboratory engineering re-
search in the direction of simplification,
clarity of picture and minimum main-
tenance, had developed sufficient experi-
ence to assure quality performance.

Television Manufacturers Association
has started a project aimed at estah-
lishing standard service agreements and
practises for television sets, according
to MICHAEL L. KAPLAN, President of
TMA and of Sightmaster Corp. A sur-
vey of service organizations and dealers
who service sets will be the first action
to establish a universal contract for the
benefit of the public and the industry.
After this accumulated data has been
sifted, TMA expects to be able to
formulate a standardized service con-
tract under which service organizations
will be expected to meet certain quali-
fications as to experience, backgréund,
technical ability and reputation.

RADIO-ELECTRONICS
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wii» CIRCL
| America's roremost TV ANTENNA

® ALL CHANNEL RECEPTION

® ONE ANTENNA — ONE LEAD IN

® PROVIDES CLEARER, SHARPER PICTURE
e EXTREMELY HIGH SIGNAL STRENGTH
® ELIMINATES GHOSTS

® ELIMINATES REFLECTORS

® QUICKLY ASSEMBLED AND INSTALLED
® LESS VIBRATION

® LIGHT WEIGHT — 1Y/, LBS.

AN ANTENNA
OF PROVEN
QUALITY

The Welin Circle *X" television antennac has ex- ,{‘\1:,
tremely high signal strength and it eliminates the f 1\
necessity of having rotors, it is quickly assembled, f | S
easily installed, structurally sound, has less vibra- |
tion, no reflectors to align, requires only one lead-
in, ond is perfectly matched to 72, 150 and 300 ohm $ 00 ‘
receiver input circuits. 25

Dealers can reduce their service recalls by using LIST /

B,

the Welin Circle "'X". it provides a satisfied customer et /

on first installation. -7’#
The Welin Circle “X" has been field tested ond WRITE FOR CONFIDENTIAL *{“ / ‘

-

has proven far superior to other antennas. In oddi- DISTRIBUTOR AND s
tion to outdoor service the Welin Circle “X" has

given outstanding reception when instolled in ottics DEALER DISCOUNTS

30-40 miles from the transmitting station.

w@&;@ DIVISION

CONTINENTAL COPPER & STEEL INDUSTRIES, INC.
500 MARKET STREET PERTH AMBOY, N. J.

AUGUST, 1949

WWW americanradiohistorv com


www.americanradiohistory.com

ot

Better Pay

FCC

l can train you to Pass your FCC License Exams
in » few short weeks if you've had any practical
tadio experience—amateur, ArfMy, Navy, radio
sorvicing, or ether. My time-proven Plan can
hetp put you, too, on the road to success.

Let me send you FREE the
entire story
Just Al eut the coupon and mall it, | will send
You, free of charge, a capy of ""How to Pass FCC
License Exams.” Plus a sample FCC-type Exam.
and the amazing new buklel “Mongy Making
FCC License Information.*”

Edw, H. Guilford
Vice President

Add Technical Training to Your Fcc
Practical Experience & Get Your
COMMERCIAL

RADIO OPERATOR lICENSE
in a Few Short Weeks...

It's EASY if you use CIRE Simplified Training
and Coaching AT HOME in SPARE TIME

Get your license easily and quickly and be
ready for the jobs open to ticket holders
which lead to $3000 to $7500 [over-

age poy reported by FCC nation-. '
wide survey.) CIRE training is the

only plonned course of coaching
and training thot leads directly to
an FCC license.

Your FCC ticket is always
recognized in all radio fields
as proof of your technical
ability

CIRE Graduates Find FCC License Pays Off

'l now hold ticket Number P-10-3787, and holding the license hos helped
me to obtain the type of job I've alwoys dreamed of having. Yes, thonks
to CIRE, | om now working for CAA os Rodio Maintenance Technician,
ot a for better salary than I've ever had before. | am deeply groteful.’ :
Student No. 3319NI12
"} took the FCC exomination on March 4th ond received my second
class radiotelephone license March 9th. | go to work for the Trans-Texas

Airways in the maintenonce department, Thenks for all the ossistance.’
Student No. 2394A}

CLEVELAND INSTITUTE OF RADHO ELECTRONICS
Desk RC-8 4900 Euclid Bldg., Cleveland 3, Ohio
APPROVED FOR YETERAN TRAINING UNDER THE
*'G.l. BILL OF RIGHTS"'

How to Pass

License
Exams

Get Your FCC Ticket
Jobs leading to
$3,000 to $7,500

(Average Pay Reported by FCC
Nationwide Survey)

are opening up
-~ right now for
FCC Licensed

Radiomen.

Happy Vacations
and Travel

COMMERCIAL
RADIO OPERATOR

FREE

Tells where to apply for and take FCC exomina-
tions, location of examining offices, scope of knowl-
edge required, opproved way to prepare for FCC
exominations, positive method of checlung your
knowledge befare taking the examinations,

THOUSAMNDS OF BRAND.MEW, BETTER.FATING
DBS MOW OFEM TO FOC LICENSE HOLDERS

2. TELLS HOW YOU WILL BENEFIT BY HOLDING AN $CC COM.
MERCIAL LICENSE.

3. TELLS HOW YOU CAN GET YOUR FCC COMMERCIAL RADIO
OPERATOR LICENSE IN A FEW SHORT WEEXS—EASILY AND
QUICKLY, BY USING CIRE SIMPLIFIED TRAINING AND
COACHING AT HOME IN YOUR SPARE TIME.

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

3. TELLS HOW WE PREPARE YOU TO PASS THE NEW FCC
COMMERCIAL LICENSE EXAMINATIONS, WHICH NOW
INCLUDE FM AND TELEVISION,

TELLY HOW WE GUARANTEE TO TRAIN AND COACH YOU
UMTIL YOU GET YOUR LICEMSE

TELLS HOW Wi MELP YOU TO GET A& BETTER.-FAYIMG,
LILIMNSER JOB. WITH OUR FREE AND EXCLUSIVI SERVICE,
WHICH PREFARES YOUR EMPLOYMENT APPLICATION FOR
MAILING TO HUNDRIDS OF EMPLOYERS, INCLUDING Fid,
&M AMND TELEVWITION BEQADCAST STATIOMS, RADIO
MAMUFACTURERE. FOLICE RADID STATIONS, AND RADID
EQUIPPED TAXN) BUS AMD PUBLIC UTIITY COMPARIES.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

F Desk RC-8 4900 Euclid Bidg., Cleveland 3, Ohio
{Address to Desk No. to avoid delay)

I | want to know how | can get my FCC ticket in a few short weeks by Orulmng

at home in spare time. Send me your amoazing new FREE booklet "Money

Making FCC ananse Information,’” as well as a FREE sumpla FCC.type exam

and FREE booklet, "How to Poss FCC License Exominations' (does not cover
exams for amateur License)

Name

City Zone State |
[ veterans check for enrollment information under G.I. Bill
NO OBLIGATION—NO SALESMEN —l

RADIO-ELECTRONICS for

]
I
I
I
I Address
|
I
)
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Editorial

17

queezing the Nervice Technician

. . . New legislation threatens the television service contractors . . .

HE radio service technician’s bed has never been
strewn with roses; and of late the situation has been
worsening to such an extent that it threatens to get
entirely out of hand.

Latest development comes from New York State, where
the Attorney General’s office may take action which could
strike a mortal blow to the independent television installa-
tion and maintenance man. The proposition is to declare
that television servive contracts come under the existing
insurance laws, and that all organizations handling gervice
should therefore be licensed under the State insurance law.
This means that firms taking television service contracts
would have to prove they were financially stable, and
would have to put a required sum of money into a trust
fund to insure that television set owners would get the
service they are entitled to under their contracts.

The real cause, of course, is that television maintenance
contracts have been set at a price which has made it im-
possible for the service contractor to carry them out. His
costs have been so much higher than the contract fees
that he has been forced into bankruptcy, in many cases
watching the savings of a lifetime disappear with the
funds he received for his television contracts.

Tragic as this has been for the service technician who
has been forced to close up his business, the customer has
been hurt as well. He has paid his money for a year's serv-
ice. Three months after the contract is signed, his receiver
may develop a fault. He finds that the company with which
he signed the contract is no longer in existence. The dealer
who sold him the television set and contracted for its in-
stallation through an intermediary service firm is not
interested in his plight. Neither is the manufacturer of the
set, in spite of the fact that one of his models may have
been the cause of the custonier’s dilemma and the con-
tractor’s bankruptey.

As we go to press no final decision has been taken by
New York State on this proposal, and it is hoped that no
unfavorable decision will be made. New York State is by
far the country’s biggest television market, and if such
an adverse action were taken in that state, many other
states would certainly follow the example.

The New York State lnsurance Department contacted
many of the larger television manufacturers in an en-
deavor to have the makers themselves guarantee the ser-
vice contracts. With the exception of several large tele-
vision set makers who have their own service setups, the
manufacturers declined to have anything to do with the
proposition. They insisted that maintenance was the deal-
ers’ and distributors’ job, and felt that if the manufactur-
ers were made responsible they might become involved in
lawsuits and other difficulties.

What then is wrong with the entire setup? How can
the trouble be cured? The main difficulty is obviously that
the rates paid for television installation and maintenance
are so low as to drive the service concerns out of business.
The cure is obviously to remove this trouble, not to make
the present difficulty an excuse to channel television ser-
vicing, installation, and maintenance into the hands of
large concerns who—given a near-monopoly on the busi-
ness—can then raise the contract rate to a figure that
will assure them a profit under the most unfavorable cir-
cumstances. This will react into higher cost to the custo-
mer, angi eventually the manufacturer and dealer will
pay for it in the form of fewer television set sales.

AUGUST, 1949

By THE EDITORS

Why are present service contract rates so low? There
are three main reasons. First, it is in the dealer’s interest
to make the price for installation and service as low as
possible, since he does not intend to do this work himself.
But because of the novelty of the business, would-be con-
tractors had no means of knowing what their costs would
be, and in many cases were sold these “suicide” contracts.

Probably the greatest single cause of loss-producing
contracts is the “sour” television wnodel. We have had these
models since the beginning of broadecast radio. Every
manufacturer makes such a set occasionally, and the
complications of television render the chances of putting
on the market a model with latent defects that much
greater. Such a model may call for twice as many service
calls as the average televiser, and the maintenance tech-
nician who has contracts for a large number of them is
slated for certain economic destruction.

The nature of the contract itself it partly to blame.
Only a term of service, with no restriction on the number
of calls, i3 usually specified. The customer therefore feels
it good business to call up the service technician any time
if something out of the ordinary appears on the screen.
Many maintenance men report that half their calls are
of the “nuisance” variety, in which nothing is actually
wrong with the set, and the customer requires only an
explanation of what he has seen.

How can we remove these causes?

Obviously THE UNLIMITED MAINTENANCE CON-
TRACT MUST (GO! The manufacturer must be respon-
sible for calls due to defects in his receiver. All calls—
after the manufacturers’ guarantee period—should be paid
for by the customer. An ideal installation and maintenance
contract would call for a fixed fee for installation and a
specified number of calls during the “work-in" period of
the receiver. All calls thereafter would be paid for at
a stated rate per call. This system would prevent the main-
tenance technician from going bankrupt.

For—make no mistake about it—the small two- or three-
man shop is the most efficient service organization ever
devised. We went through this same children’s disease in
the infancy of broadcast radio in the early '20’s. More
than one manufacturer wished to assure good repairs
by “factory service” and sets were shipped back to the
factory when they broke down. But it was soon found that
factory repair departments could not break even without
charging from three to five times as much as would the
local repairman for an equivalent job,

The final answer—for manufacturer, dealer, service
technician and set owner—is not a system that will add
to the expense of television maintenance by sqeezing the
smaller service technicians and installation firms out of
business, but common sense that will take the “gimmicks”
out of the present setup and thereby make it possible for
them to stay on the job.

Far-seeing television manufacturers cannot fail to be
impressed with this situation. We are faced with a shrink-
ing economy in this country and the public cannot be placed
in @ position where it hegitates to buy television receivers,
for fear of having to pay twice for television servicing.
Neither can the manufacturer profit from a system that
would result in fewer and fewer technicians being left in
the field to service the growing number of sets. It is up
to them to help the service technicians stay in business
if they do not want to lose money in the end.
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When you adjust the rear-panel controls, have someone hold a mirrer so

you can see how adjustments are affecting the picture. Large mirror is best.

F YOU drive a car, you probably feel

fully capable of telling when the gas

tank is empty, of filling your tires

with air to the right pressure, and
of putting antifreeze in the radiator
when winter comes along-—even though
you're no mechanic. Despite the fact
that you may not know a resistor from
an inductor, there are certain improve-
ments you can make on your television
installation, too.

But wait a minute! Put down that
screwdriver and that pair of pliers, It's
definitely not a good idea to go barging
into the set’s innards—that’s work for
your professional television service
technician, There are dangerous high
voltages inside that back cover. There
are also delicate adjustments, disturb-
ing any one of which might put your
set out of comnission. But there are
plenty of improvements you can make
without taking the back cover off the
gef.

Your first area of operation might
very well be your roof if you have an
outdoor antenna. Your regular radio
has probably been doing very well with
a built-in antenna; hut your television

set is much more critical for two good
reasons.

First, the very short waves used for
television transmission won’t travel
around corners—they travel in straight
lines, though they will bounce off flat
surfaces. That means that for best re-
ception the antenna should be placed
where radiation from the transmitter
can reach it directly, without obstruc-
tions or detours.

Second, a little noise on your radio
doesn’t hother the ear much; but on
television the noise (interference or
static) makes little spots, lines, “rain”
and “snow,” dance all over the screen,
and—as you may know from experience
—eyes won’t stand much of that with-
out complaining.

If you have put up your own an-
tenna, the first thing to do is find out
whether it is in the right place. Moving
the antenna a few feet in any direction
can make all the difference in the
world. So try moving it around, with a
friend watching the TV screen to tell
vou when the picture is best. You may
have to turn down the CONTRAST control
if you get much of an improvement.
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Without knowing a
thing about radioe,
You can bhetter yvour
reception. A “how-to-
do-it* for mon-tech-
nical TV set owners

By ALLAN LYTEL

If the installation is a professional
one or if the antenna might damage
someone or something if it falls down,
better not move it. Probably your serv-
ice technician has installed it right.

Whether or not you relocate the an-
tenna, you may be able to improve re-
ception by turning it a bit. Usually
you’ll do best by having it broadside to
the station, as illustrated in Fig. 1. But
that not always being true, try other
positions as well.

Eliminating ghosts

There’s nothing mysterious about
television ghosts. If you get them, it's

LEHIKG DIk DN AWTERKS
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Fig. l—Antenna is broadside to the station.
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because your antenna is picking up two
signals from the same station. Take a
look at Fig. 2. The transmitting an-
tenna squirts out energy in «!l direc-
tions. The energy your antenna picks
up should be that going along path A—
the shortest and most direct route.

But suppose some of the energy go-
ing in another direction (path B) hits
a building, as the drawing shows. It
bounces off the building just as light
rays reflect from a mirror. (Angle of
incidence is equal to angle of reflec-
tion.) The reflected energy also reaches
your antenna. But because it has trav-
eled over a longer total distance than
the direct ray of path A, it arrives a
little later. Thus, you have two signals
from the same station!

The picture on your screen is “paint-
ed” by a spot of light that moves across
and up and down the screen very fast.
At each point on the screen it varies in
brightness to give the right shading to
that part of the picture. And the
amount of brightness at each instant
ts dictated by the signal it receives at
that instant from the station.

Now, let us say that the signal of
YOUR ANTENNA TV STATION

e PATMA =Dy
N w7 \\\C*
AY ¥ 4 \
AN /

\PATH B /PATHB
N /7
¥

Fig. 2—Dual-path reception can couse ghosts.

path A tells the spot to make your
sereen black in the center of the picture
of a man's vest. Then the signal of
path B comes along a fraction of a
second later with the same contmand.
By that time the spot of light has
moved over into the whiteness of a
light-colored wall. But the path-B sig-
nal tells the spot to go black—and it
does. Result: you see two dark arecas
{two vests) where there should have
been only one! The second vest, to the
right of the first, is the ghost.

The problem is to eliminate the sig-
nal of path B. If your antenna is of a
very directional type—that is, it rejects
all energy not approaching it directly
—you’ll probably have little trouble.
If you do get ghosts, try revolving the
antenna while a friend watches the
screen. You'll very likely be able to find
one position at which ghosts will be at
a minimum for all or most stations. If
there is no such position. you'll proba-
bly have to get a more directional an-
tenna.

There’s no way to predict in advance
whether you’ll have ghosts; they are
not caused by the set itself. They are
entirely an antenna problem—therefore
experiment until you're satisfied.

Better results downstairs

After you've finished with the an-
tenna itself, pay attention to the wire
or line connecting it to the set.

The connecting line, usually made of
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If your picture is this bad, better get to work! The orrows show the genuine and ghest images.

two parallel wires embedded in a tough,
fiexible plastie, is known as ribbon line
or Twin-Lead or some similar name. It
is usually about 3% inch wide, and tech-
nicians generally call it “300-ochm” line
because of its eleetrical characteristics.
If that’s what your installation has, it's
time to go to work.

Take the tinfoil from a package of
cigarettes, tear off about half, and
wrap it around the ribbon line a few
inches away from your receiver. Keep
it in place with a paper clip. The photo
will give you the idea.

Slide the foil slowly along the line
and «way from the set, watching the

Strip the plastic away from the first
couple of inches of your piece of line,
and fasten each wire to one of the an-
tenna posts of the receiver. You'll need
a screwdriver because the antenna posts
are usually screw terminals, to which
the line from the antenna is already at-
tached. When you tighten up the two
serews again, you should have both the
original antenna line and the end of the
new piece of the line in place. Fig. 3
illustrates the scheme. Be sure to get
one bared wire from each of the two
lines securely under the head of each
serew,

Now, starting at the free end of the
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sereen. You should have your most dif-
ficult-to-receive station tuned in, with
the CONTRAST control turned down until
you can barely see the picture. You will
notice that with the tinfoil at a certain
spot, the picture gets worse, and that
at another spot it brightens up. Leave
the tinfoil at the place at which the
picture improved. Check all the other
stations to make sure you didn’t make
them worse. If all is well, you've scored
a point!

If reception still isn’t good on your
worst channel, take the tinfoil off. At
your radio store buy 3 or 4 feet of 300-
ohm ribbon line. Make sure you have
an old razor blade handy.

www americanradiohistorv com

new section of line, hold the razor blade
across the plastic ribbon and dig it in
until the metal contacts hoth wires.
Watch the screen. The picture may im-
prove or get worse. Try this razor-
blade trick at intervals of an inch or
so all the way up to the antenna ter-
minals. You will find at least one point
where the contact will improve the pie-
ture. Cut the line at that point, bare
the wires, and twist them together to
make the improvement permanent.
While this will probably improve only
one station, it isn’t very likely to make
others worse; therefore you will have
gained something again. If two stations
are bad, go through the procedure sep-
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"This photo shows the strip of tinfoil wropped oround the line and held in ploce with o clip.

arately for each one, and then use a
switching arrangement like that shown
in Fig. 4. You ecan buy the double-pole,
double-throw knife switch at a hard-
ware or ten-cent store. When you want
to watch programs on station A, throw
the switeh to contact the line adjusted
for that station; ditto for station B.
When watching stations needing no im-
provement, leave the switch entirely
open. You can screw the base of the
switch to the back of the receiver cab-
inet.

There's one more thing to check in
the antenna department. Notice how
the ribbon line comes down from the
roof. Is it securely anchored all the
way so it can’t whip about in the wind?
If not, move it yourself and see

ANTENNA POSTS ON RAZOR BLADE HELD IN HANO
RECEIVER CONTACTING LEADS V\

Fig. 3—Add piece of line and test with blade.

whether there’s any effect on the pic-
ture. If there is, anchor the line firmly
at intervals along the way if possible,
and at least at top and bottom. Don’t
use nails or screws; your radio service
shop has special insulators.

Adjusting controls

You don’t have to be an engineer to
adjust a television set’s controls cor-
rectly, but a few tips will help. You
use the front-panel controls more often
than those on the rear, and you've prob-
ably tamed them so they’ll perform as
scheduled.

The little, knobless controls on the
rear, though, have probably affected
you in one of two ways if you're a more
or less average set owner. Either you’ve
left them strictly alone or you've be-
come 8o curious that you twiddled them
all and then were unable to do anything
but call your repairman. Of the two,
the first reaction is the safest, but
there’'s no reason why you can't go
around back and adjust at least some
of the controls to get a better picture.
As your set “breaks in” and the tubes

and parts age, some of the adjustments
need changing; you can often do it
yourself, without bothering the service
technician.

But please read on before you touch
anything! One wrong move, and the
picture may be standing on its ear. Go
slowly!

Item No. 1 is to get a good-sized mir-
ror if you have one. A hand mirror will
do if you can't find a bigger one. After
moving the set out so you can get be-
hind it, prop the mirror on a chair in
front of the screen. If you can’t do that,
get someone to hold the mirror for you,
as the personable young lady is doing
in the photograph.

If there isn’t much light behind the
set, use a flashlight to read the control
markings. Usually these are stamped
in the metal of the chassis and are hard
to read; be sure that the control you
are adjusting is the one you want.

First adjust the Focus centrol. (It
may be either on the rear or the front
of your set.) There are just three ways
to do it right. Take vour choice.

If there is a test pattern on (any
channel will do, but choose the one that
normally gives you the best picture)
tune it in and fix the front-panel con-
trols as usual. Now, watching the im-
age carefully in the mirror, slowly ro-
tate the Focus control until the black
lines near the apex of the bottom ver-
tical wedge are clearest and most
sharply defined. Fig. 5 is a photo of a
perfect test pattern and the arrow
shows you the area to be watched. Make
the adjustment very precise—so that
your eye can separate the black lines
to a point as near the center as pos-

SANTENNA TERMINALS OF SET
VEE; SHORT CONNECTING WIRES

KNIFE SWITCH

S LINE FOR STATION A
< -
LINE FOR $TATION B

Fig. 4—A switch selects desired tuning line.
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sible. This is quite a critical adjustment.

Another good way is to try and find
a channel with FM or similar interfer-
ence. Try the channels not used by sta-
tions in your location. Turn the CON-
TRAST control up and wateh for a
“tweed” (as in men’s suits) pattern.
If you can find one, adjust the Focus
control until every detail of the tweed
pattern is crystal-clear. The optimum
adjustment can be found very quickly.

If there aren’t any test patterns and
you can’t find tweeds, tune in a pro-
gram. Adjust the Focus control until
you can see individual horizontal lines
of light across the screen. You'll have
to look closely on most sets, and you
may have trouble seeing the lines at all
on T-inch and smaller tubes. Using a
test pattern is by far the best method
of the three mentioned.

There are two more controls you can
adjust if your set has a 7-inch tube or
smaller. These are VERTICAL CENTERING
and HORIZONTAL CENTERING. If the pic-
ture is too far over to one side of the
mask or too high or low, these controls
will move it to the right place. Adjust-
ment is very easy—just watch the im-
age and twirl the control shafts.

Once again a warning: The other
controls on the rear of the set interact;
that is, adjusting one affects the func-
tions of another. One twist of a shaft
and you're likely to spend the rest of
the evening trying to get a good pie-
ture. :

Light filters and enlargers

There have been rumors that watch-
ing television is bad for the eyes. If
your receiver works well and you treat
it right, the rumors are—just rumors.
For instance, don't locate the set where
direct light can fall either on it or on
your eyes. If it's under a window or
there's a lamp beside it, your eyes will
have to withstand quite a change of il-
lumination when you look away from
the picture to the comparatively bright
sunlight or lamp.

If light falls on the screen, the glass
will reflect it, along with the light from
the picture itself. Effectively that re-
duces the contrast—*“washes out” the
picture. So, for best television viewing,
keep the room dark except for a little
light that doesn’t shine on your face or
on the screen.

Keeping the room entirely dark is
hard on the eyes, too. When you look
away from the sereen, your eyes have
to adjust from reasonably bright light
(the picture) to utter darkness, a
change that's too sharp, according to
medical men, to be healthy.

Picture-tube filters are sold to “in-
crease contrast’’—you've probably seen
the ads. Some of them are simply
tinted, transparent plastic. The light
from the picture itself passes through
the filter once and is dimmed to some
extent. But any external light reflected
from the screen passes through the fil-
ter twice—once on its way to the screen
and once from the screen to your eye.
As you can see, the reflected light is
cut down twice as much as that from
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the picture. As a result, daylight or
room lights talling on the screen don’t
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Fig. 5—Watch ouilined area when focusing.

tend to wash out the picture so much.

Polavoid filters are a little different.
They are tinted, too, and act like the
others; but in addition, they have the
same properties of cutting down ve-
flected glare as do the Polaroid glasses
you may have used while driving a car,
Apparently reflected light is polarized
much more than direct light; the po-
larized filter removes most of the polar-
ized reflections.

Some viewers like filters and some
don’t—it’s a matter of individual pref-
erence. They undoubtedly do prevent
eyestrain to some extent by removing
the glare from overly bright screens,
but you can do the same thing by turn-
ing down the BRIGHTNESS control.

If your set has a 20-inch viewing
tube like the Du Mont on this month’s
cover, you probably aren’t worrying
about getting a bigger picture. But if
you have a smaller one, you may want
an enlarging lens. Available in many
sizes and styles. most of them are
either solid or liquid-filled plastie. Un-
fortunately, you can’t get too far off
teward the side without getting picture
distortion with a lens; but since a big-
ger picture will allow you to sit farther
away from the screen, you can usually
get more or less directly in front of
the set all the people who want to
watch.

There’'s an important limitation to
the size of your picture. Remember that
a television picture is not a solid *pho-
tograph™ but an optical illusion. It's
made up of 485 horizontal lines of light
from top to bottom of the picture, If
the tube is small, the lines must be
crammed in; they are so close together
you can hardly see them. With even a
very large picture—the number of lines
remaing the same; the lines are now
far enough apart to be seen, Whatever
the size of your screen, you have to get
far enough away from it so that the
lines blend together and the eye is
fooled into thinking it sees a solid pic-
ture. Therefore, with a big screen, be
sure your room is large enough to al-
low you to get back from the set a suf-
ficient distance. The distance will vary
according to the condition of your eyes
and your preferences. Watch a picture
of the size you want at your dealer’s
store to get the information you need.
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You may have heard that American
television stations transmit with a defi-
nition of 525 lines. What happened to
the difference between 525 and the 485
we mentioned above? The answer is
that the time that might be occupied by
the missing 40 lines is taken up with
"synce pulses”. These are electronic in-
structions which tell the receiver what
to do to keep the moving light spot in
step with that at the transmitter. With-
out them—no image!

Out in the couniry

Television stations usually have a
maximum useful range of about 40
miles because of the technical charac-
teristics of the wavelengths on which
they transmit. Sometinies they’ll reach
farther, sometimes not the full 40 miles.
But if you live more than 25 to 30 miles
from a station, you're likely to have a
little trouble getting a perfect picture,
one without “snow” effect,

The best way to proceed if an ordi-
nary installation doesn’t get the results
vou want is to use a special antenna,
one that's very directional. These an-
tennas hot only suppress static arriving
from directions other than that in which
the antenna is pointed, but also provide
a gain—they receive energy and send it
to your receiver much more efliciently
than the simpler antennas.

TELEVISION TUBES

ACH new television set any of our

neighbors installed seemed to be
better than anything we had seen up to
the time. Such bright pictures! But
after noting this three or four times, we
bhegan to wonder. Television can’t be
improving that fast! Could it be that
new sets give a brighter image, and
that the older ones dim dewn so grad-
ually that one doesn’t notice it?

Radio tubes wear out, and the cath-
ode-ray tube should be no exception.
But does it lose its brilliancy gradually,
drop sharply and then level off, or run
at practically full brilliancy through
most of its useful life and then drop
off sharply?

A letter to H. D. Suesholtz, general
nanager of Transvision, brought the
information:

“The screen efficiency decreases as
the tube ts used. The curve showing
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If vou're still not satisfied, try rais-
ing the antenna as high as possible.
Some owners in outlying districts have
even used telephone poles (bought their
own, not climbed up existing ones) or
tall metal towers. This matter of re-
ception in fringe arcas, as these loca-
tions are called. requires considerable
study and is best handled by a profes-
stonal technician.

If yvou are located where the signal
i= weak. but still strong enough to give
you some picture, a booster will often
help. These ave little amplifiers contain-
ing one or two vacuuin tubes, that any
set owner can install himself. Con-
nected between the antenna line and
the receiver, they increase the strength
of the signal before it reaches the re-
ceiver, Even wherve some stations come
in well, there may be others which per-
form badly; a booster may help with
the bad ones and can be switched off
when you are watching a strong sta-
tion.

Improving your television set pays
off in better pictures and more satisfy-
ing entertainment.

But remember this always: your tele-
vision receiver is a delicate instrument,
and it's immensely complex. Leave its
insides strictly cone; if something goes
wrong that hasn’t been wrong before,
call your television service techwician!

LOSE BRILLIANCE

change in brilliancy with age is ex-
ponential. After a very short time—
approximately 50 to 100 hours—there
is a sharp drop in brilliance. The drop
is then gradual, usually taking about
1.000 hours to reach 507 efficiency.
This means that the light for the same
wattage impinging on the screen would
decrease as described above. We use
the words ‘screen burning’ to describe
this.”

The exponential, or “die-away” curve
below gives a rough indication of how
much brilliance vour tube will lose in
a given number of hours. 1t cannot be
taken as an exact picture, as other fac-
tors affect the tube life, and of course
the brightness control will be used to
offset the effects of less screen bril-
liance. But it does give a fair over-all
idea of how the tube declines with in-
creasing age.
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This curve shows how maximum brilliance of the C-R tube decreases with hours of use.
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Booster Uses Stanclar(l Tuner

Rea(ly—Mmle Front En(l MaLes For Eﬂicieut Operat[on

i

This is the booster made from the Philco front end, Power supply is at right of tuning drum.
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Fig. |—Original circuit of the Philco television tuner. Coils may be had for any channels.
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By MATTHEW MANDL*

TELEVISION booster consists of
one or two stages of v.f. ampli-
fication with the output so de-
signed that it will match the

input of the TV receiver. While it is
not difficult to wire an r.f. stage, the
wide band of frequencies which must
be covered in television makes the tun-
ing system critical. The channel-
selector section is the most troublesome
because the high frequencies to which
it must tune make necessary a number
of precautions for even average per-
formance. Assembly and wiring of such
a tuning circuit demands constant at-
tention to stray capacitance, lead in-
ductance, and skin etfect, for all ¢on-
tribute to high losses and poor etfici-
ency. When, at the same time, a -me
bandpass with a good signal-to-noise
ratio is required, the problems become
even more complex. For these reasons
most homemade boosters fail to give
satisfactory results—particularly on
the higher-frequency channels.

These difficulties can be greatly re-
duced by using a commercially built
tuner as the foundation unit for the
booster. Such tuners have been care-
fully engineered for the TV frequen-
cies, are fairly high in efficiency. and
make bandswitching simpler. Any good
tuning section can be used, and many
tvpes are available from TV kit manu-
facturers.

Often a defective tuner which has
been replaced by a new one during serv-
icing can be salvaged for use. Tuners
frequently develop defects in only one
or two channels, and thus can be uti-
lized for booster construction, because
a booster is not needed for all channels.

Essentially, a commercial tuner con-
sists of three sections: the r.f. ampli-
fier, the mixer, and the local oscillator.
These are combined into one unified
assembly, small in size, with the tubes
mounted on top. Such a device already
has all the components, except for the
power supply, necessary for construct-
ing a booster. If we eliminate the local
oscillator and convert the mixer to an
impedance-matching device. we have an
excellent r.f. amplifier, pretuned and
designed for easy channel selection.

Three things are necessary. First,
disconnect from the oscillator the tun-
ing coil which is coupled to the mixer.
The oscillator tuning coil need not bhe
removed, but should be open so that it
will not affect the tuning of the unit,
Second, convert the mixer tube to an
impedance-matching  device; cathode
and plate circuits must be changed
slightly as outlined later. The final step

sTelevision Instructor Technical Institute
Temple University

RADIO.ELECTRONICS for


www.americanradiohistory.com

is assembly of a small power supply
for the device.

A booster of this type was built using
a Phileo turret tuner. The Philco turret
has two rotary drums, each with eight
slots into which coils are plugged. One
drum receives the antenna-r.f.-input
coils, and the other the mixer-oscillator
coils. Fig. 1 shows the original tuner
circuit. Fig. 2 is a schematic of the
booster, showing the changes made in
the tuner. The power supply is given
in Fig. 3. A comparison of the original
and modified circuits shows that only
two changes were made: the 6J6 oscil-
later-a.f.c. tube was eliminated, and the
GAG5 mixer was changed to an im-
pedance-matching device for a 300-ohm
receiver input.

With the oscillator eliminated, two
tuned circuits are still present—the in-
put to the r.f. amplifiers, and the in-
terstage circuit between the two 6AGH
tubes. Plug-in coils for this tuner are
available for any TV c¢hannels, and
eight different stations can be made
available by rotating the drum. As with
other tuning units. coils are pretuned
at the factory and need little adjust-
ment. If coils should be found too far
off frequency, adjustments can be made
by changing the spacing of the turns
slightly. Tracking capacitors, present
in all types of tuners, can also be em-
ployed when necessary te get peak per-
formance.

The Philco tuner has provisions for
high- and low-band antenna inputs,
using 300-ohm transmission lines. Two
antennas, with scparate transmission
lines, can be employed. Each will be
switched in automatically as the drum
is rotated. If the double antenna sys-
tem is not desired, a single antenna
and lead-in ecan be used by shorting
across the two terminals, as indicated
by the dotted lines in Fig. 2.

Constructional details

Since the moditied tuner comprises
the entire booster, additional chassis
space is needed for the power supply.
With the Philco tuner, the chassis used
is 5% x 9 x 1 inches. The Philco tuner
measures 4% x 5% inches, and this
much of the chassis top is left open.
The tuner is bolted to the chassis, over
the open section, as the photos illus-
trate. The chassis is made of wood;
the tuner framework is metal and pro-
vides adequate shielding.

A strip of Plexiglas, Lucite, or other
low-loss material should be used for the
input and output connections. In the
tuner illustrated, bolts and nuts were
used for terminal connectors, though
low-loss jacks or other plug-in devices
can also be employed. Connectors with
large surface areas should be avoided,
however, because the capacitance ef-
fect between them becomes quite pro-
nounced for the upper-channel {fre-
quencies.

The power supply is a conventional
full-wave rectifier type. A 5T4 was
used, but any standard rectifier tube
will be satisfactory, including the min-
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Fig. 4—Circuit of the tuner appearing in RCA, Admiral, Emerson, and other receiver models,

iature type 6X4. Almost any small
power transformer will do, because the
current drain of any commercial 1.f.
tuner will not exceed 20 ma. The volt-
age for the hooster circuit, however,
should be no higher than 245; and if
the output of the supply is greater than
this under load, a voltage divider sys-
tem like that shown in Fig. 3 may be
used.

The resistance of the bleeder will de-
pend on the particular power trans-
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former used. The type 47 pilot bulb acts
as a fuse and protects the rectifier tube
and transformer.

With some commercial tuners, the re-
moval of the oscillator tube will suffice,
and this should be tried first before dis-
connecting the oscillator coil. If the un-
used oscillator coil does not seriously
affect tuning, no further changes need
be made except to the mixer output.
With the booster described, all oscilla-
tor wiring was removed to make a


www.americanradiohistory.com

—[470unf

T0 Tv RCVR INPUT

150 TJ: 470uut

BBV

24| Television News
ANT F_'
s 4t
"W 1 F
RF AMP 150
"
i
"
i
BRI 1 —
150 150
1
I 20upf 015
= CONV B— I
Jry 6.3y 2
=005 |
2 T | J.- l - >
| 215K
i
1K :
"'"F"T -'-
=.0015 '1

neater job. Take care not to open cir-
cuits unintentionally, because some
ground or B-plus returns may be term-
inated at the oscillator-tube socket.
The mixer tube is used in a circuit
whose primary function is to make an
impedance match between the booster

Fig. 5—Tuner of Fig. 4 may be revamped as above for booster.

output and receiver. Balance is attained
by using an unbypassed cathode resis-
tor against the plate-load impedance.
Since the circuit is degenerative, gain
is less than 1. This double-tube booster
is much better than a single-tube boost-
er, even though the gain of the second

stage is below 1. The reason is that
single tube boosters have to match the
low receiver impedance (300 ohms) in
their plate circuits, substantially reduc-
ing gain.

Use a common ground for booster
and TV receiver to assure balance
throughout. When operating the boost-
er, a 300-ohm transmission line is used
from its output to the input terminals
of the receiver. It should be as short as
possible to avoeid stray fields. For the
high channels, the antenna transmis-
sion line may have to be tuned by
shorted stubs attached to the input
terminals. Tinfoil, wrapped around the
line, can also be used for tuning. Slide
it up and down the line until the pic-
ture is best.

Other tuners lend themselves just as
readily to booster construction, with
identical changes.

Fig. 4 shows a typical tuner which
has been used in several receivers. It
was originally the RCA 630TS re-
ceiver tuner, and subsequently was
used by RCA in 1948 models, 8TS30
series. The Admiral 30A1-B chassis
also employed identical tuners, as did
Emerson in model 571, and other man-
ufacturers. Removal of the coupling
link between the mixer and oscillator
and a change in the plate circuit of the
mixer, as shown in Fig. 5, converts this
tuner into another high-gain booster.

New All-Channel TV Antenna

TELEVISION receiving antenna of
entirely new design was announced
recently by Continental Copper & Steel
Industries, Inc., New York. Called the
Welin Circle X, it consists of a circu-
lar tube with four radial rods, the
whole forming a shallow cone.
The single antenna is said to be ef-
fective over the entire television spec-
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The Circle X resembles shallow skeleton cone.

trum with a gain of approximately
1.9 over a half-wave dipole. At the
lower-band frequencies, the pattern is
wide and bidirectional, about the same
as that of a dipole. At the higher
frequencies, the rear lobe becomes con-
siderably smaller than the front one.

Because a complete investigation of
the validity of the design principles has
not been completed at this writing, lit-
tle can be said of the engineering basis
for the antenna. It has been found,
however, that despite the broad angle
of signal acceptance, it is remarkably
effective in suppressing ghosts. A slight
reorientation to one side or the other
diminishes ghost reception, apparently
because of certain phase relations be-
tween the direct and reflected signals
reaching the circular outer ring; can-
cellation seems to take place. Inter-
estingly, it has been found that a slight
reorientation in the vertical sense—
tilting the assembly so that it points
upward about 7 degrees—also dimin-
ishes ghosts to a large degree in some
cases.

The phote and diagram show how the
antenna is constructed. The outer circle
is composed of four segments, each %
wavelength at 135 me. The 135-mc fre-
quency was chosen as the median of
all the television channels. Each of the
radial rods is % wavelength. The inner
ends of the rods are fastened and con-
nected as the diagram indicates, ad-
jacent pairs going to the two ends of
the transmission line. The outer ends
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of the rods are mechanically and elec-
trically connected to the junctions of
the circle segments so that they are
90 degrees apart on the ring.

The impedance of the feed point is
approximately 150 ohms, though it
varies somewhat over the range. In
ordinary installations, 300-ohm line is
used, with a minimum impedance mis-
match {(and standing-wave ratio) of 2,
though neither is much greater than
this at any frequency. For critical in-
stallations where signal is low or noise
level high, matching stubs and trans-
formers of the ordinary type reduce
the mismatch.

For optimum results, the antenna
should be placed in a space loop and
the bottom of the ring should be at
least 5 feet above the ground beneath it.
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The drawing shows dimensions and connections,
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Sweep generator and scope are optional.

ANY an old-timer in radio
servicing has turned green
with envy on seeing the “com-
plete scrvice laboratory” un-

veiled by his newest competitor. Yet
half the servicing the skilled radio
technician does is with no other test
equipment than kis eyes, ears, nose,
and fingers. That'’s possible because he
knows his basic theory and has spent
years of postgraduate study in the Col-
lege of Experience.

Television doesn’t differ from sound
radio in this respect. It is even simpler
to service in some respects because the
eyes can be used to better advantage.
The kinescope tube is a piece of test
equipment wired right into the receiver.

Many wmay have been frightened
away from video work by the ballyhoo
over special test equipment supposedly
needed. Emphatically, special television
test equipment has a place in every
television shop. The purpose of this ar-
ticle is to demonstrate that a large per-
centage of television servicing can be
done with a good volt-ohm-milliameter
and a signal generator.

Servicing any electronic circuit is
simplified if we know:

1. What it is designed to do;
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2. Whether it is self-excited or re-
ceives an external signal;

3. The frequency;

4, How it is supplied with its oper-
ating power.

Let’s see how the four facts are used
in practice. Suppose a device is de-
scrihed as a three-stage amplifier sup-
plying a 15,750-cycle sawtooth wave to
its output terminals. It is receiving d.c.
potentials from a conventional full-
wave rectifier power supply. There is,
however, no sawtooth voltage at the
output. Now let us proceed to put it
into condition.

We know the frequency is 15,750 cy-
cles per second; therefore, we know we
need an a.f. voltmeter to trace the sig-
nal. Since we are dealing with an am-
plifier the signal must be coming from
some external source. The meter will
determine if the signal is arriving at
the input terminals. If no signal is
present, the amplifier is not at fault. If
the signal is coming in, we would next
check the power supply. If it is O.K,,
we need only trace the signal from
stage to stage. The trouble can be lo-
calized in short order and the defective
component found with the ohmmeter or
voltmeter.
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Required equipment

The foregoing is the general method
of solving any servicing problem. Tele-
vision, even with its multiplicity of cir-
cuits, does not introduce any further
difficulties. Signal tracing is used in all
its possible variations. To do a good job
of signal tracing, you need:

1. OQutput indicator: Any a.c. meter
with a capacitor in series with the hot
lead. Since a high-resistance voltmeter
and a wide-range ohmmeter are needed
for checking parts, a combination in-
strument, such as the Superior TV-20,
Precision 85, Electronic Measurements
120, or Radio City Products 450C, is
recommended.

2, Signal source: Should provide
modulated rf., up to at least 30 mc on
fundamentals and a 400-cycle audio
signal. An attenuator for the 400-cycle
note is very desirable. If it can go as
high as 200 or 300 me, it can be used
for work in the r.f. sections. The Simp-
son 340 or Juckson 640 are typical.

Optional equipment

The following test instruments are
highly desirable, if available, but are
not absolutely required.


www.americanradiohistory.com

Television News

23|

1. Oscilloscope: Usefulness greatly
increased by provision for feeding video
signal to grid of cathode-ray tube. Du
Mont’s 164E or similar instruments can
be converted by adding a tip jack as
shown in the drawing.

2. Sweep generator: Should have
variable sweep width and cover a full
range of radio and intermediate fre-
quencies. Inclusion of a phaser is also
desirable. RCA WR-59A, Hickock 6104,
and Triplett 3434 are examples of such
an instrument,

3. A number of selected, plainly
marked capacitors and resistors for
quick substitution.

The true expert soon learns not to
trust the calibration of any instrument,
regardless of its original cost. The sig-
nal generator should be calibrated at
regular intervals. This can be done for
the sound r.f. and i.f. carriers by using
a television receiver that is operating
normally. Feed in the signal from the
generator while the set is properly
tuned. When the 400-cycle note is heard
with the television sound, we have the
correct frequency to be used for align-
ment purposes. The picture carriers do
not need precise calibration (for rea-
sons to be noted later).

Next, our meters’ accuracies are to
be questioned. Fortunately, precise re-
sistance and voltage readings are in
most cases unnecessary and in many
cases foolish. This is obvious when we
remember that meost parts tolerances
are 20%. In addition, we will often be
tracing signals that are not sine waves.
The results obtained then with most in-
struments are so mystifying that spe-
cial interpretation is required. Most a.c.
meters used in television servicing are
calibrated for r.m.s. measurements of
sine waves (the rectifier-type actually
reads average values but is corrected to
read r.m.s.). When, for example, a saw-
tooth wave—of much lower effective
value than a sine wave with the same
peak voltage—is measured, the reading
is bound to be low. Where a.c. and d.c.
are combined, the d.c. component may
be measured with a d.c. meter and the
combined voltage with an a.c. meter.
Subtracting the d.c. from the reading
of the a.c. meter will show the amount
of a.c. in the circuit.

Despite the claims of manufacturers,
very few a.c. voltmeters are reasonably
accurate above a few thousand cycles.
Such things as_rectifier characteristics
and meter coil inductance limit the fre-
- quency range. Only with special probes
can these effects be overcome. The
probes still can’t offset error which fol-
lows any attempt to measure anything
but a sine wave.

Oscilloscopes are not immune to these
faults. At high frequencies, their am-
plifiers may distort the wave being ex-
amined or so attenuate it that the in-
strument is worthless. Again a special
probe will permit the use of an oscillo-
scope at these frequencies. The oscil-
loscope makes it possible to measure
peak-to-peak values; and, for this rea-
son, it can be used to compare accu-
rately voltages of different wave shapes.
This is all we need for signal tracing.

Checking and signal tracing

Our test equipment is assembled. We
understand our instruments. Now what?
Certainly not an immediate probing in-
to the “innards” of the television re-
ceiver. That must wait until we have
used our senses to determine the sec-
tion of the receiver at fault.

So much has been written in the past
on the “test-pattern-examination” type
of trouble shooting that I shall not take
the space to repeat such information.
What follows is an outline of the meth-
ods to be followed after this step in the
localizing of troubles within a suspect-
ed section of the receiver. (See “Serv-
icing Televisers,” page 50, and “Tele-
vision Trouble Chart,” page 54, of the
January, 1948, issue; also “Using TV
Test Pattern” in the November, 1948,
issue.)
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A Z-modvlation jack added to scope is useful.

Since misalignment of circuits is a
very common complaint in television
work, let us begin with

Alignment procedure: The service-
man does not need to go through the
complete alignment of all cireuits in a
television receiver. Normally, a re-
ceiver brought in for repairs requires
only a “touching up” such as might be
done with an AM broadcast set. DBe-
cause of the broadness of the picture
i.f., it rarely requires any reclignment.
A satisfactory picture can be received
even if the alignment of the individual
circuits varies a bit from the normal.
The oscillator and sound i.f. may re-
quire realignment from time to time to
keep the sound with the picture.

Suppose that, using the standard
test-pattern-examination and localiza-
tion methods, we have localized or par-
tially localized a number of troubles.
We would then perform the following
signal tracing tests:

R.f. amplifier and converter: Signal
injection tracing method using med-
ulated sound r.f. carrier frequency with
receiver’s speaker as an indicator. If
the signal generator cannot tune high
enough, use a signal tracer with a good
v.h.f. probe and high gain to follow
received signal from a television sta-
tion. Don’t forget to check oscillator
grid voltage and contacts on channel
selector.

Sound i.f. amplifiers: Signal tracing
with signal generator and output me-
ter. D.c. output meter is connected
across detector load. An a.c. meter at
the plates of the audio amplifiers or
the speaker can be used, also. The sig-
nal generator should be tuned to the
sound i.f.

In receivers using intercarrier sound
(Motorola, Hallicrafters, Videola, new
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G.E., etc.), the i.f. is always 4.5 me.
Alse, tracing should be carried to the
video amplifiers where the sound is ob-
tained. A very common complaint with
these receivers—a buzzing sound heard
with the audio—is due to video getting
into the audio system. Provided the
fault is not with the transmitter, the
trouble can be eliminated by carefully
aligning the picture i.f., sound i.f., and
sound discriminator. If the discrimin-
ator and limiters (if used) are working
properly, they will reject the amplitude-
modulated video signal. In the picture
section, the response curve should be
such that the sound carrier is down to
about 10% of the level of the picture
carrier.

Misalignment of the r.f. circuits or
mismatch in the antenna system may
cause the buzz by changing the ratio
between the level of the sound and pic-
ture carriers.

Audio amplifiers and detectors: Inject
400-cycle note using speaker as output
indicator. For tracing distortion, use
an actual signal and listen with signal
tracer or headphones.

Picture i.f. amplifiers: Connect out-
put meter at plate of video output am-
plifier. Inject modulated picture i.f.
signal at the grids of the i.f. tubes,
beginning with the last i.f. stage first
and moving toward the antenna. The
last position for injecting the picture
i.f. will be the converter grid. The con-
verter usually being part of a compact
tuner, it may be more convenient to
feed the i.f. signal directly to the re-
ceiver's antenna terminals. Make sure
there is no trap at this point to prevent
the i.f. from getting through. Inci-
dentally, always remember that the car-
rier frequency is net passed at maxi-
mum gain in the i.f. amplifiers. A lower
frequency will give greater output.

If the trouble is due to i.f. oscilla-
tion, it will be indicated by decrease in
d.c. output at detector load when signal
generator is removed and suspected i.f.
grid grounded.

Video amplifiers and detectors: Sig-
nal tracing by injecting 400-cycle sig-
nal. This will give about six dark, hori-
zontal bars on the raster. (See “AM
Generator Useful for Television” on
page 47 of the July, 1949, issue of
RAD10-ELECTRONICS.) The darkness of
the bars will depend on the signal am-
plitude and the gain of the stages being
tested. An output meter will also be
satisfactory. For distortion, investigate
peaking coils and capacitors. Defective
coupling capacitors and plate load re-
sistors are also common causes of this
complaint.

Syne circuits: Signal tracing by in-
jecting audio-frequency signals. Meas-
ure output at grid-leak-biased clipper
tubes with d.c. high-resistance volt-
meter or note whether raster locks in
with injected signal. A high-gain signal
tracer may be used. Oscilloscope may
be used to compare waveforms with
manufacturers’ data. (Sync clipper
tubes usually have the plates and
screens, or both, operating at very low
voltages with zero bias.)

RADIO-ELECTRONICS for
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Morizontal deflection cirenit:  Here
the signal is being supplied by the hori-
zontal oscillator. The signal can be
traced with a tracer, output meter, or
oscilloscope. The oscilloscope is  best
but not absolutely essential. 1t requires
accurate waveform phatographs  for
comparison. With the signal tracer, the
15,750-cycle signal may not be audible
to some persons. A good compromise is
the output meter giving a relative
reading,

A correctly operating discharge tube
and multivibrator tubes have a plate
potential of approximately 10% of the
low-voltage supply. Considerable varia-
tion will be found, but if the plate
voltage exceeds 30% the waveshape
may be incorrect. If it approaches the
supply voltage in value, the pulse is not
present. Magnetic deflection output
tubes are usually operated at cutoff.
Do not attempt to measure the plate
vohage of horizontal output mbes and
damping tubes in magnetic deflection
receivers. A high-voltage pulse is pres.
ent, making voltage measurement dan.
gerous.

Miscellaneous: All oscillators, regard-
less of type, develop a high negative
voltage on their grids in normal opera-
tion. Sync discriminators can be serv-
iced exactly like any FM detector. Al-
ways check the balance of push-pull
output tubes, if used. Damping tubes
are common causes of distorted pic-
tures.

Vertical deflection cirenit: Generally
the same as for horizontal deflection
circuits.

High volitage supply: For flyback sys-
tems, listen for 15,750-cycle whistle au-
dible when horizontal oscillator is
operating. Check horizontal sweep cir-
cuit as described previously. For r.f.
oscillator system, test oscillator tube,
measure oscillator grid bias with d.c.
high-resistance voltmeter and see if
rectifier is lit. Test by measuring re-
sistance of bleeder resistors. Voltage
may be measured directly with a d.c.
voltmeter having suflicient range or
using a special multiplier.

Make sure positiening of ion trap
magnet is not the cause of a dark
screen. A defective kinescope is also to
be suspected. A 10BP4 needs not less
than 7,000 volts for adequate bright-
ness. With excessive ripple, make sure
deflection yoke is properly grounding
outside coating of kinescope. Check fil-
ter capacitors by substitution.

Low-voltage supply: Most supplies de-
liver 300 to 400 volts. The usual voltage
and resistance checks will uncover most
faults, Capacitors are best tested by
substitution. Selenium rectifiers can be
tested with an oammeter. They should
have a minimum back-to-forward re-
sistance ratio of 1,000 to 1.

Now that we have gone completely
through the receiver, a review will
show that no special test equipment
was required in most cases. Obviously,
sweep generators, signal calibrators,
and other elaborate instruments can do
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much to speed servicing, and are in-
dispensable in certain jobs.

In conclusion, note that this article
is not intended to be a complete serv-
icing manual, 1t is an outline of the
signal-tracing techniques to be used in
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television trouble shooting, as far as
these techniques are applicable. Tele-
vision theory must be digested so thor-
oughly that the individual will he able
to develop these simple facts into his
own streamlined methods.

New French TV Test Pattern

HE NEW I'rench television test

pattern illustrated here is more com-
plex than the usual American one.
It is designed to produce usable and ac-
curate performance information, re-
gardless of the technical standards of
the TV system.

The chessboard edges are suitable for
very exact framing, The aspect ratio
is almost the same as the American
4 to 3, 4 to 2.91.

Vertical definition wedges are pro-
vided, as on American patterns, but
they are calibrated differently. Instead
of being marked in terms of the band-
width necessary for resolution at each
point, the figures indicate the number
of bars (counting both black and white)
which would appear across an entire
line. Thus, the bottom of the left verti-
cal wedge is labeled 175, meaning that
if the alternate black and white “fence
pickets” were extended to fill the entire
width of the picture with the same
spacing as at the '‘175” point, 175 of
themn would appear. This system allows
the pattern to be used with TV systems
of any standards—specifically (for the
purpeses of Radiodiffusion Francaise)
with both 440- and 819-line transmis-
sions, Two vertical wedges are provided
for a wider range of values, and two
horizontal wedges (calibrated in the
same manner) are provided, the right
one having finer lines for use with the
819-line transmissions.

As with most test patterns, the finer
ends of the wedges are at the center of
the screen because the cathode-ray-
beam spot is always best concentrated
(smallest) at the center, The circle en-
closes the area of best definition, ap-
proximately 2/5 of the image height, To
observe definition outside this favored
area, 16 groups of vertical bars are
provided. These are similar in function
to the bars of the wedges and are cali-
brated in the same way.

Modulation percentage may be meas-
ured with an oscilloscope. The heavy
black bars with white notches provide
a signal easily evaluated on the scope.
The horizontal extensions on the black
bars make lag clearly apparent.

Contrast range may be estimated
with the fan-shaped half-tone wedges.
The half-tone dots actually are part of
the pattern, not added for reproduction
purposes in this magazine. The five
steps ranging from black to white
should be clearly distinguishable on the
receiver’s screen. Two large half-tone
arcas were provided in separate places
to eliminate errors due to spots on the
tube.

Ordinarily the linearity test is the
perfection of the large circle. Note that
all the wedges are drawn as radii of
the circle to eliminate optical illusions
which otherwise would make the circle
appear imperfect at all times and hin-
der accurate judgment.
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French test pattern is suitable for use with any system, Variety of markings aids testing.
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THE TRANSPOLE VARIOTENNA

IR

-

Final model of the transpole variotenna for TV reception,

ELEVISION has brought in its
wake a number of problems which
have to do not so mueh with engi-
neering as with living conditions.

It is admitted that the outdoor an-
tenna is at the present time the most
efficient. Unfortunately, it cannot al-
ways be used—particularly in our
larger cities.

Many landlords of apartment houses
do not allow antennas on the roof and
frequently even the house owner does
not wish to disfigure his roof with an
unsightly antenna. That is the reason
for window and indoor antennas,

1 have had the problem under con-
sideration for a long time during which
many indoor antennas were tested, It
soon became apparent that on account
of the peculiar problems arising from
wave reflections indoors, a better device
was needed than had been proposed so
far. The idea of an inductive coupled
antenna soon occurred to me and a num-
ber of models were built. The two types
shown here are the evolution of this
idea. The smaller one which only
measures 11 inches across proved quite
satisfactory on fairly strong signals.
It is composed of four % -inch brass or
nickel ribbons wound concentrically,
with lucite spacers on top and bottom
to keep the loops about % inch apart.
A strong inductive effect is built up
between the convolutions.

Fig. 1 shows the connections of the
antenna itself. For better understand-
ing of the connection, a simplified dia-
gram is shown in Fig. 2. Note that con-
nection is made, not in the orthodox
manner as in the dipole, but from oppo-
site ends. For some reason, not per-
fectly understood, this arrangement
works best in such an inductive loop.
1 termed this connection “transpole,”
a contraction of the terms transposed
and pole.

By providing a switch which is used
to short the open ends, as shown in Fig,
2, snow and ghosts usually can be elimi-
nated effectively. When in use, the an-
tenna is oriented by revolving it on its
base. Each station has its own best
position.

A far more efficient antenna is the
double-loop inductive antenna with a
revolving inside rotor shown above.
This antenna is larger, the inside loop
measuring 15% inches diameter; the
outside 17 inches diameter. The two
loops come to about %2 inch from each
other. 1 call it a Variotenna.

The connection diagram of this loop
is shown in Fig. 3. It will be noted that
it, too, is connceted as a transpole.

In this loop, aluminum rod 3g-inch
diameter was used with a center lucite
supporting rod and lucite insulation
for the bottom of the loops. A simple
horizontal splitting of the lucite rod,
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e « « An unusual indoor an-
tenna with new features has

recently been evolved . . .

_ 0 0
By HUGO GERNSBACK

Part 1

near the top, makes that section rotat-
able through a 180-degree are. The in-
side rotor loop is controlled by a lueite
handle *“H"”. The loop assembly is
mounted on a cylindrical wooden base,
A shorting switch (see Fig. 3) s
mounted on the base, also.

It was found that in actual operation
all types of ghosts and snow can easily
be eliminated in New York City under

An early model of the antenna had fixed loops.
RADIO-ELECTRONICS for
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the most unfavorable conditions in steel
apartment houses. All six local chan-
nels were well received without any
trouble. In some cases it is necessary to
revolve the base for best reception, then
rotate the inside loop for clearest pie-
ture. On some of the channels it may
be necessary to use the switch, but this
is required only in locations where
the reception is particularly poor.

It was found advisable to use one or

\\
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Fig. 1—Connections of the fixed-loop trans-
pole television antenna. Construction inset.
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Fig. 2—Simpler diagram explains unit above.

two lead-in metal sliders to balance the
transmission line effectively to the re-
ceiver. Once this is done the sliders are
no longer touched and are clamped into
position.

Surprisingly enough, on some sta-
tions even the displacement of only
of an inch of the rotor loop may make
the difference between a good and a
poor picture, This is not true of all
channels, but seme stations may prove
quite critical, depending upon location.

This antenna is not at the present
time made commercially and is pre-
sented here merely as a contribution
to the art. It is believed that as tele-
vision receivers evolve, some such an-
tenna, that is, one of the variotenna
variety, will probably be incorporated
in future television sets.

Early last Spring 1 dispatched a
sample of the two-loop type variotenna
to Messrs. Matthew Mandl and Edward
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M. Noll, television instructors at Tem-
ple University, for test.

Here are their findings as reported
by Matthew Mandl: .

“I tried the antenna out on my Ad-
miral TV receiver in Trenton. Channel
3 from Philadelphia came in fairly well
—though with some snow. (My set is,
of course, on the ground floor and 1
had the antenna standing on the re-
ceiver,) 1 found the antenna worked
best with the 300 ohm line connected
to terminals 1 and 2, with 4 and 3
open, and the two sections at right
angles to each other.

“Channel 6 (from Philadelphia)
cante in with same picture quality as
3, although I found the two loops
worked best at about a 45-degree angle,
with terminais 3 and 4 open.

“Channel 10 (Philadelphia) came in
with same picture quality as channels
3 and 6, with both leops in the same
plane. Connecting 3 and 4 seemed to
make a slight improvement—though
not too pronounced.

“Tentatively, my theory on its oper-
ation would be as follows: On the low-
frequency channels, inductive (mag-
netic) linkage evidently occurs between
the two loops, effectively giving them
the required length for resonance. The
fact that each loop can be swung at an
angle independent of the other, means
that full advantage can be taken of
the many reflections existing within a
room. Noll and 1 have found that cor-
rect orientation of an indoor antenna
rarely corresponds with true orienta-
tion such as would be found outdoors.

“On the high frequency channels, the
capacitive reactance between the two
loops becomes low and affords coupling.
This, then, unifies the two loops and
they act as a short antenna for the
high channels.

“Gain for this antenna seemed 10 be
considerably higher than an ordinary
folded dipole—though we would like 10
check this some more.

“Because of the many reflections in-
doors, however, we are at a loss when
we endeavor to theorize on your par-
ticular antenna. Positioning the an-
tenna in different parts of a room, for
instance, requires a change in the angle
of the two circular elements. As soon
as we think we have some answers in
one particular location in the room, we
must revise theory when we move the
antenna—for better reception is usu-
ally secured by a complete change of
angle between the two loops. As men-
tioned in my previous letter, the ca-
pacity between the two antennas with
both in the same plane, and the inter-
acting magnetic fields, probably com-
hine to make the L and C resonant at
the low TV channels. Because the C-
L ratio is large, the Q of the antenna
would be low, resulting in a broad
bandwidth and greater coverage.

“]1 have found that better results on
the high channels are procured when
the two loops arve angled, and it is our
belief that in this position the two
act more or less independently of cach
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other as two high-band antennas. While
it may appear to you that all this is
highly conjectural, I believe that it
would be difficult for anyone to give a
true analysis of the actual performance
characteristics because the antenna
performance for certain angles of the
loops is never the same in any two posi-
tions in the room.

“Within a room the reflections would
have too short a path to be visible in
the form of ghosts on the =creen. By
rotating the two loops, thercefore, a
condition can be encountered where
each loop picks up (independently) a
separate signal from a different re-
flected angle. If the loops and the an-
tenna position are so regulated that
the two reflections are in phase, the
antenna would be capable of feeding a
signal to the receiver far in excess of
a single antenna capable of only one
orientation. This factor, combined with
the circular configuration of the two
elements, means that advantage is also
taken of any vertical components pres-
ent in the room.

*“Since, however, so many reflections
and polarization changes are encoun-
tered indoors, the very versalile arrange-
ment of vour antenna is bound to give
better performance because it can be
adjusted to take advantage of maultiple
reflections.”

Another new type of antenna will be
described by the author in an early issue.

Directions for building a simplified
Transpole
given.

Variotenna will also be

-+

ANTENNA
TERMINALS

SWITCH

| —

Fig. 3—The antenna with the rotating inside
loop is connected as this diagram indicates.

TERM.
[ INNER LOOP 4
=0
””
—-Fo- "
-7 SwiTcH TERM.
foo =
3 OUTER LOOP 2

Yoy

TO TWIN-LEAD

Fig. 4—Diagram of above with loops extended.
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Television Queries Answered

® N MY work as a Question Box en-
gineer for RaDpI0-ELECTRONICS, |
have been struck by the broad

thinking evidenced in many of the
questions about the new subject of tele-
vision. Unlike queries on other subjects,
which are invariably highly practical,
many television queries have no imme-
diate practical purpose behind them,
but are made in the search for greater
knowledge.

As the answers to these questions
may help other readers to understand
some of the points which oceur to many,

I am reproducing below a number of
them. Though the selections may not
be of the greatest general interest yet
they seemed most interesting to me.

If RADIO-ELECTRONICS readers have
any other points they would like cleared
up, let me hear about them. If they
are important emough and numerous
enough, we will have another article
like this one. If not, they will simply
be discarded (not returned to the
writer). Thus the worst that can hap-
pen to your query is that it may re-
main unanswered.

By DAVE GNESSIN

Ion Traps

P Twa television sets in my town look
alhinost exaetly alike; but one hus the
uswal ton trap consisting of fwo coils
or the wneek of the cathode-ray tube
near the base, while the other doesn't.
Yet they both work fine, They wre
7-inch tubes. How does the second one
work acithout the ion trapf—L. M.,
Mavrion, Ohio.

A. Up to a diameter of 7 inches, electro-
statically defiected tubes work satisfac-
torily for television. They need no ion
traps since ions respond readily to elec-
trostatic deflection and do not burn a
brown spot in the center of the screen.
Some %-inch tubes, however, use elec-
tromagnetic deflection, as do all the
larger sizes. These electromagnetically
deflected tubes require ion traps or
beam benders to prevent the brown spot
from forming.

It may also be that the second set you
describe uses an ion trap of the newer
PM type. Such a trap consists of two
small permanent magnets in an assem-
bly which clamps or slides over the base
neck of the C-R tube. Fig. 2 shows three
common ion traps.

Interlaced Scanning

2 Whats the reason for scanning
sideways? Conldn't wp-and-down secan-
ning have been used s well—or for
that matter—inside-out or outside-in or
some other seheme?!—P.C., New Ro-
chelle, New York.

A. You're quite correct. We use inter-
laced scanning of 525 lines. In Europe
they use a different number of lines.
Nor do they all interlace. But remem-
ber that every separate system of sean-
ning needs a receiver constructed for
that particular system. We could scan
right to left, up-and-down, or even
spirally.

The manufacturers have agreed on
a uniform system of scanning for all
TV transmitters and receivers in use
in the United States. This system is

enmbodied in FCC regulations. Thus you
may take your receiver with you from
coast to coast, sure that everywhere
(almost everywhere, anyway!) vou can
plug into 117-volt a.c. and have your
TV receiver working normally,

If you are interested in the possible
combinations for scanning other than
those now used, note Fig. 1. Then figure
out how many different ways the scan-
ning function might have operated.

No Raster
L) ]

o Maybe it sounds silly, but [ wus
so carcful doing it [ was sure I couldn’t
harm auything, I opened up the C-R
tibe assentbly of my new telvvision set
to cxamine it. Then I carefully reas-
sembled it jn what I thought was cx-
actly the same manner as it was orig-
inally, The tubes light wup—I have
sound, but the screen is as dead as the
proverbial duck, What did I spoil? The
sct wscs a 10BP5.—D.R., Columbus,
Ohio.

A. Don’t be alarmed. The symptoms
you deseribe indicate a misadjusted

beam-bender element of the ion trap.
Loosen the clamp bolts if any, and ad-
just the beam bender first for raster
and then for brightest picture. The ele-
ment will probably resemble one of the
three types shown in the drawings of
Fig. 2.

Vertical Blaek Line

2 [ have « Philco TV wmodel 48-1000,
diagram of which [ enclose. On the face
of my picture I get a vertical black line.
My adjustments are correct. I've gone
over ell the compuncnt parts of the set
without finding a failurve. What do I do
now to get rid of the bluck line?—L.)M.,
Daltimore, Maryland.

A. Checking with the company, I find
they’ve discontinued the 0.1-uf screen-
grid bypass capacitor C on the 6BG6-G
horizontal output tube, because of com-
plaints such as yours. Simply remove
that capacitor and leave it off to clear
up your trouble. See Fig. 3 for its ex-
act position in the circuit of the re-
ceiver.

SPRING CLIPS A\ TUBE BASE
mmnm MAGNET IN SOCKET
|

ION TRAP COILS ON CLAMP
OVER NECK QAF TustE

=

NECK OF C-R TUBE

Fig. 2—Three types of beam benders or ion trops. The first two utilize permanent magnets.
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TO HORIZ DAMPER

3.9K

= B+325v
Fig. 3—Remove 0.1.)if screen-grid capacitor.

Replacing Picture
Tube
b d

Y Is there some standard, safe, rec-
ommeinded way to remove and replace
picture tubes in TV gets? It's the most
fragile part of the set and probebly re-
quires special curc.—A.F., Centralia,
Hi.

A. Reasonable care, avoiding scratch-
ing the screen face or abusing the thin
glass neck would suffice. However, here
is a step-by-step recommended proce-
dure:

CAUTION: First ground LY. Anode
cap to frame of bracket of tube, and B-
plus to the chassis ground for double
safety.

1. Disconnect the deflection - cable
socket, picture-tube socket, and high-
voltage connection.

2. Remove beam bender (ion trap)
and any other miscellany attached to
tube.

3. Prepare in advance crepe or clean
newspaper on top of a table to receive
the tube.

4, Loosen tube mounting nuts and
support brackets, meanwhile support-
ing tube.

CAUTION: Avoid touching the coat-
ing on the outside of tube.

5. Without forcing or applying un-
due pressure, carefully remove tube,
support brackets. and mounting as
single unit from cabinet, laying on pre-
pared paper or crepe, tube face down.
(Before completing this step first make
sure all wiring is disengaged and
clear.) Since the face of the tube has
the greatest thickness and weight, it is
advisable to place the tube face on the
palm of the hand while carrying it, for
safety. Don’t ca rv by the neck.

6. Loosen picture-tube clamp screw
which fits around the rim of the tube
face.

7. Finally, lift the entire assembly
off the tube, leaving the tube face down
on the paper.

To replace the tube just reverse the
steps described above.

The men who best understand tele-
vision tubes—the professionals in tele-
vision stations and assembly men in
factories—handle them with goggles
and gloves. They know exactly what
they are doing. In following their ex-
ample, you will not only be insuring
yourself against that day when a tube
may implode in your hands; you will
be advertising to the set owner that you
know what you are doing—and issuing
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an implied warning against fooling
around with viewing tubes!

Dual Power Supply

2 My Philco 49-1278 has « very odd

porwer supply. It uscs two low-voltage
rectificr tubes, a 5U4-60 and a 774, Their
wntputs are not in parallel, nor do their
voltages add. Why this odd combina-
tion of rectifiers?—R.F., Zanesville,
Ohio.

A. In the first place, the large current
demand of this television set requires
more output than one rectifier tube
(such as a 5U4) can supply. The rea-
son for making the second rectifier a
small cathode-type 7Z4 is a sound one.
Examination of the circuit diagram re-
veals an extensive bypassing system,
centered mostly about the screen-grid
circuits. In the r.f. and video i.f. sec-
tions these capacitors are very critical.
A synthetic dielectric was used for the
close tolerances required. This per-
formed excellently for the specific ap-
plication, but had a comparatively low-
voltage rating (about 50 volts above
working voltage).
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at the left side of the screen the picture
is folded; a man walking to the left
appears to be walking into himself. I
hute to change anything since the rest
of the picture is O.K.—L.R., Chicago,
Il

A. With a large screen you probably
use magnetic deflection. Check your
horizontal scanning circuit. If your set
uses a horizontal damper tube (prob-
ably a diode), your fault is probably
there.

Stub Technique

? I used the stub technique recom-
mended by RADIO-ELECTRONICS to elim-
inate interference from the TV an-
tenna (or lead-in}. The open-ended
stub required iz several feet long and
consequently unsightly. Coiling it to gct
it out of the way disturbs its trap ac-
tion. What do you recommend that I
do to solve the problem?—A.B., New
York City.

A. There is a general rule covering
cases of this sort. The open-ended rib-
bon-line trap stub is cut to half the

5U4-G(2) oLD

PRI

i

= NEW

rls

Xk

=’u‘s‘1~+
_30 a0
i

B+ 150V (APPROX)
T

i

gof TO FOCUS COIL

'B+400V (APPROX)

+

ot

fF w:t 1900 -:'I. 10

Fig. 4—OId Philco design used two similar rectifier tubes. New circuvit appears at right.

In early designs two 5U4’s were used
as rectifiers. Since they are filament-
tvpe tubes, they heat instantly, provid-
ing full output voltage throughout the
set. The other tubes, being cathode
types, were still cold, hence drawing no
current yet. This forced the full recti-
fier voltage to all elements, regardless
of resistance step-down. Those valuable
TV capacitors, carefully built for this
application, popped like so much corn
at the overload.

This new technique uses the 7Z4
cathode-type rectifier for the screen cir-
cuits. Thus, by the time the 7Z4 pro-
duces voltage, the other tubes are heated
and ready to receive it. The 5U4 uses
it= heavy current for the audio and
output stages. The division of rectifier
output avoids damage to components,
and makes for satisfactory steadiness
of operation.

See Fig. 4 for comparison between
old and new rectifier setups described
above,

Folding Over
D J

o My television set has n very large
scrrcen. The picture is fine except that
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wavelength of the signal concerned.
The identical trap action takes place
when the stub is shorted at the end of
a quarter-wave section. Thus, all you
need do is cut your trap stub exactly
in half. Then, instead of leaving the
end of the stub open, short it. You now
have the same effect, plus an extra stub
of ribbon-line for your trouble. What-
ever the unsightly effect of the original
stub, you've reduced it by half. This is
a 1009 improvement in the appear-
ance. If the result is stilt unsightly,
perhaps you'd better formulate another
question. See Fig. 5 for a comparison
between the two stubs—the open half-
wave and the shorted quarter-wave.

RIBBON TRANSMISSION LINE . OPEN END7
&"&3 Yre BF . o . e M,

| N

™

A

2 1

ANT poﬂ/}; //,"Zﬁ"%,@.smmeo END
A
7 —

Fig. 5—These two stubs have the same effect.
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Rear of commercial mass spectrometer. Note curved tube and vacuum pump.

Spectrometer Measures

Mass of Chemical Tons

By JERRY S. ADAMS

HE mass spectrometer is today

one of the most useful electronic

tools in the experimental labora-

tory and in large-scale industrial
processing plants, Used to analyze and
control the quality of chemical com-
pounds simultaneously, it is especially
valuable for detecting very small quan-
tities of impurities and for analyzing
very small samples.

The principle of the mass spectrome-
ter is as simple as that of the ordinary
vacuum tube. Fig. 1 is a rough and
simplified drawing illustrating the proc-
ess rather than the equipment. The
material to be analyzed must be in the
form of gas er vapor, and is introduced

into the sample bottle at low pressure,
The particles of gas are ionized by bom-
bardment from a more or less standard
electron gun, and the ions ure accele-
rated in a beam by the field-forming
plates.

A magnetic field at right angles to
the heam tends to curve the ion path
into a semicircle. Tons of less mass are,
of course, more easily swayed from
their path than these of greater mass.
Thercfore, after having traveled a short
distance, these ions will have separated
from the heavier ones. Collected on a
photographic plate, as in Fig. 1, a spec-
trum of ionic weights—similar to that
produced by a beam of light in a light
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Liquids and gases
with many compo-
nents may be ana-
lyzed accurately by
mass spectrometry

spectrometer—is produced. This is the
reason for the name mass spectrometer.

A practical model

In actual practice. it is more con-
venient to collect only one of the devi-
ated beams at a time. A collector with a
slotted shield ahead of it ix used, rather
than the bread plate of Fig. 1. Since
the acceleration of the ions can be con-
trolled by varying the electric field (the
force causing them to move in a
straight line) and their curvature by
varying the magnetic field. an adjust-
ment  of  voltage or magnetic  field
strength can be made which will per-
mit a particle of any given mass to
pass through the slit and to the col-
lector plate.

The practical instrument is shown
very well in Fig. 2, a cross section of
a spectrometer tube. Gus from the sam-
ple bottle circulates in the chamber,
where it is ionized by bombardment
from the electron gun, electrons from
which enter through a hoele in one of
the field-forming plates. These are
maintained by the bleeder at such volt-
ages as to accelerate the particles and
start them down the analyzer tube. The
magnet, which applies the field to curve
the beam, is not shown.

The particles which are of the correct
mass to pass through the slit are caught
on the collector plate and give up their
charges, which are registered on the
grid of the electrometer tube and made
to give an indication on the recording
galvanometer as shown. Field voltage or
magnetic intensity, or both, being varied
in synchronism with the progress of the
record, a continuous spectrum may be
obtained. Both the presence of ions of
ditferent masses and the relative num-
ber of ions in each of such beams may
thus be recorded automatically.

Uses of mass spectrometry

Applications of the mass spectrometer
fall into the following general fields:

1. Rapid and accurate analysis of
liGuids and gases which may contain a
dozen or more components;

2. Determination of the kinetic forces
in and mechanism of chemical reac-
tions;

3. Identification of chemical processes
which occur in metabolism.

In the first of these applications, sani-
ples of as little as .001 cubic centimeter
in volume can be used as test specimens.

RADIO-ELECTRONICS for
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The energy of the hombarding electrons
is made sufficiently high to ionize and
fragmentate the molecules, so that ions
of several different musses can be
formed and the compound identified in
a manner analogous to the fingerprint
method of identifying a criminal.

One of the major problems in the
chemical industry has been the analysis
of small impurities in intermediate
produets. With the mass Spectrometer
this work is fairly simple. For example,
as little as .0037 diethylbenzene has
been deteeted in ethylbenzene during
tests that liave proved to be of con-
siderable importanee to the rubber in-
dustry. These tests could not have been
made without the mass spectrometer,

In the analyvses of hydrocarbons
(compounds comprising hydrogen, car-
bon monoxide, nitrogen, etc., with one
to five earbon atoms), the mass spec-
trometer has been used with particular
efficiency because it obviates the need
for preliminary fractionation, permit-
ting analyses to be completed in 30 min-
utes, whereas about 8 hours would
otherwise be required. This should facil-
itate the improvement of numerous
petroleum products.

In compounds with as many as six
isomeric octanes, the mass spectrometer
has analyzed fractionated cuts of alky-
lates and paved the road lewding to im-
provements in aviation gasoline. In the
analysis of gases in thermionic vacuum
tubes, samples amounting to only .001
cubic centimeter have been detected.

In pure scientific research, the mass
speetrometer has proved of particular
value in studies of the kinetics and
mechanism of reactions. Its application
to this field has followed two different
lines: In the first, small samples are
withdrawn from the reaction chamber
during the reaction and analyzed. In
the second, heavy isotope tracer tech-
niques are employed.

The fact that the mass spectrometer
is capable of analyzing comparatively
small particles permits withdrawal and
analysis of samples throughout the
course of a chemical reaction at inter-
vals ranging from 2 te 10 minutes,
depending on the types of analysis that

Operating position of the mass spectrometer,
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The anclysis tube itself. The sample is injected into the transverse tube at the far right.

must be made. In one series of experi-
ments, dimethylether and acetaldehyde
were decomposed with heat and con-
tinuous analysis was made of the con-
sequent gases—enabling scientists to
ascertain the nature of this reaction
for the first time.

Tracer methods

Heavy-isotepe tracer techniques have
also made the mass spectrometer use-
ful in metabolism studies—particularly
with regard to intermediary metabolism
(that is, the mechanism of the break-
down and svnthesis of proteins, fats,
and carbohydrates and their introcon-
version, as well as the effects of vita-
nins and hormones thereon).

The usual procedure in isotope-tracer
work is to submit a labelcd subtance

(one containing easily identified heavy
isotopes) to a biologieal reaction either
in an intact animal or in an isolated
tissue or extract, then to isolate the
products and determine their heavy-
isotope content. In one sequence of ex-
periments, rats were fed a labeled amino
acid for a period of several days. The
acid was labeled by synthesis with an
excess of heavy isotope of nitrogen, so
that the body components of the rats
could be dissected and analyzed for
labeled atoms with a mass spectrometer
at the end of the test interval, As a
result of this unprecedented work, it
was learned that the absorption of food
products in a living body is a very
extensive succession of chemical reae-
tions—not a simple mixing process, as
was previously supposed.

NEW LONG-LIFE RECTIFIERS

Rectifier tubes for X-ray service with
life expectancy 50 times as long as pre-
viously used types was announced by
Z. J. Atlee of the Dunlee Corporation,
Chicago. The new tubes have filaments
made of a thorium-tungsten alloy.
They have a possible use in televi-
sion.

Therium-tungsten filaments have long
life and are commonly used in low-volt-
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age tubes. It was thought, however, up
to less than a decade ago, that 5,000
volts was the maximum. During the war
35,000 volts was used and the new tubes
raise the ceiling to over 100,000. Be-
cause of the much lower work function
of thorium on tungsten (2.63 volts)
than of pure tungsten (4.52 volts)
much more efficient emission is obtained
and at a lower temperature.
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KElectronies in Medicine

Part X — Electron microscopes give

a magnification of

HE story is told that the great

German physician and bacteriolo-

gist, Robert Koch, discouraged and

virtually penniless, spent his last
remaining funds to buy a microscope.
It was indeed a fortunate purchase,
both for him and the whole of human-
ity, because with it he made the dis-
coveries which brought him fame and
the everlasting gratitude of his fellow
men—discovery of the bacteria that
cause tuberculosis, cholera, and other
diseases. However, despite the magnifi-
cent medical achievements this instru-
ment has made possible, it has many
limitations.

For example, a large group of dis-
eases—infantile paralysis, smallpox,
influenza, and many others—are caused
by viruses, deadly killers so small that
they cannot be seen with the finest op-
tical microscope. Hence, there was
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clearly a need for an instrument which
would extend the limits of human
vision.

The first steps in this direction were
made about 20 years ago when it was
discovered that a stream of electrons
passing through an axially symmetric
electric or magnetic field could be fo-
cused much as a glass lens focuses
light (Fig. 1).
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T CONDENSER LENS -— ~ T T
Mognetic Glass
1 ~
T SPECIMEN STAGE ~
~— P

T OBJECTIVE LENS ~
Magnetic Glass
T~
T PROJECTOR LENS - __
Maognetie, Glass

RCA ELECTRON MICROSCOPE

——— SQURCE OF ILLUMINATION

By EUGENE J. THOMPSON

It was also found that any particu-
late body (specific minute particle),
such as an electron, in motion, had a
characteristic wavelength, Thus, if the
velocity V of an electron is expressed
in electron volts, its wavelength in
em is A=103V 150, A.

Practically speaking, a stream of
electrons traveling under a potential
difference of 60 kv has a characteristic

LIGHT MICROSCOPE

Fig. 2—The electron microscope accomplishes electronically the job of the light micrescope.
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wavelength of 5 X 10" em, which is
about .00001 times that of light.

It is not possible to detect objects or
details whose dimensions are much
smaller than the wavelength of the
illumination used, so the magnification
obtainable with optical microscopes is
relatively slight (about 2,000 times).
Because the wavelength of high-speed
electrons is only a hundred-thousandth
that of light waves, it should be pos-
«ible, theoretically, to get electronic
magnification up to 200,000,000 times.
In practice, the maximum enlargement
is 100,000 times, which is still 50 times
that of any light microscope.

The electron microscope operates
much like a transmission-type light
microscope. As shown in Figs. 2 and 3,
in the light microscope the source of
illumination is a lamp (and mirror),
the light rays from which are formed
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into a parallel beam and directed on
the specimen to be magnified by the
condenser lens, L1. The image of the
specimen then falls on the objective
lens L2, which focuses and magnifies
it, producing an enlarged image, Il.
Part of this enlarged image is further
magnified by the projector lens, L3.

In the electron microscope the source
of illumination is a hot cathode which
emits electrons. An anode with a small
hole in the center gives these electrons
a high velocity, and a doughnut-shaped
coil L1 produces a field which bends
the paths of the electrons into a paral-
lel beam directed on the specimen. The
electron rays pass through the speci-
men and are affected in varying degree
depending on the composition of the
specimen. Those which pass through
are brought to a focus by the field of
the coil L2 and form an enlarged im-
age I1. The electron rays which form
a section of this image are in turn
magnified by the field of coil L3, and
caused to form a further enlarged
image I2, It will be noted that the
coils L1, L2, and L3 act like the lences
in the optical microscope, and are re-
ferred to as magnetic lenses.

The image I2 in the electron micro-
scope is formed by an electron beam
which itself is not, of course, visible.
A fluorescent screen, therefore, is
placed so that the beam falling on it
produces a visible image. Photographs
are made by allowing the electron beam
to fall directly on a photographic plate.

Four basic systems comprise the elec-
tron microscope. The schematic dia-
gram is shown at Fig. 4. The optical sys-
tem has already been described, and
the control system is essentially a
switching and metering network. The
vacuum system consists of an oil dif-
fusion pump, a forepump, and an elec-
tronic valving arrangement. Its pur-
pose is to pump the air out of the area
through which the electron stream must
pass, so that an electron leaving the
filament will travel the length of the
instrument with a minimum likelihood
of striking a molecule of air. This re-
quires a vacuum of about .00001 mm
of mercury.

The chief electronic features of in-
terest are contained in the power sys-
tem. Two power supplies are used. A
high-voltage, 60-kv unit is used to ac-
celerate the electron stream. Its high
side is attached to the anode and run
at ground potential, while the negative
leg i3 connected to the cathode, at
—60 kv with respect to ground. A low-
voltage supply is used to power the
tubes and the magnetic-lens coils. Be-
cause the speed of the electron stream
and the current flowing through the
lens coils are the critical factors in
focusing the instrument, both supplies
must be very stable. For satisfactory
operation, regulation must he:

Over-all microscope voltage .015%

Objective lens coil current .0056%

Projection lens coil current .068%

Condenser lens coil current 0.19%

The problem of getting a highly reg-
ulated 60-kv power supply in a small
space was solved by using an r.f. rath-
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er than a 60-cycle design. This feature
makes it possible to use a relatively
small, low-loss resonance coil which re-
quires very little power to excite it.
Also, for a given permissible ripple
value, smaller capacitors can be em-
ployed. The speed of regulation at r.f.
frequencies is not the problem it is
with a regulator operating on the low-
voltage side of a slow 60-cycle recti-
fier. In addition to this, it is a simple
matter to shield stray r.f. fields.

The actual circuit is shown in Fig. 4.
and a block diagram in Fig. 5. Refer-

CO-AX LINE

DRIVER DC MOD. AMPL, FIL.TRANS, F——
0sC T I TO MICROSCOPE
l Lx
L RECTIFIER,
h Cx DOUBLERL
I FILTER
E L

Fig. 5—Block diagram of 60-kv power supply,

ring to the latter, the high-voltage
rectifier is essentially a high-Q reso-
nant network consisting of Lx and Cx
which is in series resonance with re-
spect to the driving oscillator, but par-
allel-resonant when viewed from the
high-voltage rectifiers. Cx represents
the sum of the rectifier and stray ca-
pacitances. The resonant impedance of
the high-voltage coil and the Q of the
circuit determine the amount of excit-
ing power required from the oscillator
because of the small load.

The requirements of high Q and max-
imum impedance demand careful coil
design and frequency selection. The Q
of the circuit is about 200 and the
operating frequency 32 kec. Under these
conditions the required excitinig power
is around 150 watts; the maximum
load is approximately 30 watts.

The high-frequency oscillator is con-
trolled by the resonant circuit to main-
tain the proper driving frequency, and
the amplitude of the current from the
oscillator controls the power-supply
output voltage. The oscillator current
is dependent on the screen voltage ap-
plied to the oscillator output tubes.
Thus, controlling the screen voltage
governs both the amplitude and con-
stancy of the output voltage.

The rectifier employed is a voltage
doubler which does not require a tuned
transformer, because the circuit is such
that one side of the high-voltage coil
can be grounded. For this reason a
simple resonant circuit is permissible.

A tuned filter is used to eliminate
high-frequency ripple from the high-
voltage output. The low-frequency dis-
turbances are corrected by comparing
a portion of the input voltage with a
standard voltage and regulating the
oscillator screen with a d.c. amplifier.
The voltage regulation is better than
002%.

The lens-coil current is also regu-
lated. The current variation is less
than .002% for the objective lens coil,
.004% for the projector-lens coil, and
.02% for the condenser lens coil.
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Experimenting with

Ultra-Violet Rays

By ERNEST J. SCHULTZ

ANY interesting experiments

can be performed with the

powerful ultra-viclet rays ob-

tainable with the simple ap-
paratus described here. One use of the
device is a “heatless” suntan which can
be realized with short exposures of
only 2 or 3 minutes daily for several
days. Study of the weird characteristic
colors of fluorescent materials and ex-
amination of stamps and documents
under “black” light are other very in-
teresting applications of the ultra-vio-
let ray.

There are many other intriguing
uses. For instance the germ-killing ef-
fect of the rays can be employed in
sterilizing materials or areas. Goods
that would normally perish rapidly
maintain their freshness under the pro-
tective glare of the ultra-violet gen-
erator,

The circuit employed is an adapta-
tion of the “Furedy” circuit and uti-
lizes r.f. energy to power the ultra-
violet-ray tube. In operation it parallels
a commercially available lamp, but is
more powerful. The tube used is a 15-
watt G-E fluorescent Germicidal bulb.
The tube life (barring breakage) is al-
most endless as the filaments are not
used, and there is no chance of burnout
with the r.f. supply. The r.f. oscillator
is a 6B4-G, and the rectifier an 80.
Other tubes, such as a triode-connected
6L6, can of course be substituted with
equally good results.

The oscillator is an ultraudion oper-
ating in the 11-meter diathermy band
with a coil L1 of 11 turns of No. 20
bare tinned wire, wound on a 1-inch
polystyrene form, the turns being
spread to cover 1% inches. The tube is
capacitively coupled to the ends of this
coil, with the two leads shown in the
schematic. One is wound tightly round
the glass at one end {L2). About three
turns will be sufficient. The other lead
is simply attached to a filament prong
at the other end of the tube. Blocking
capacitors of 250-ppf capacitance are
installed to keep d.c. off the leads for
safety’s sake.

The two r.f. chokes are standard 2.5-
mh chokes. Shortwave types could be
used but apparently are not necessary.
The tube UV is a G-E 15-watt Germi-
cidal lamp, as stated before.

The ultra-violet tube is mounted with
two conventional fluorescent sockets
screwed to a metal mount made slightly
lenger than the tube. The reflector is
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made from part of a discarded photo-
graphic ferrotype plate. For best re-
sults a reflector is essential to avoid
wasting the rays. A highly polished
chrome reflector is the most effective.
The reflector is mounted, with adjust-
able brackets, on the 11 x 7 x 2-inch
chassis. If desired, the actual lamp as-
sembly may be made independent of
the power and oscillator chassis, pro-
vided the leads are kept to a reasonable
length. No particular precautions need
be observed in the wiring, and the lay-
out is not critical. A variety of con-
struction methods could be employed
for the job.

The germicidal lamp gives rich out-
put throughout the violet end of the
spectrum and up. Peaks of output oc-
cur between 2,500 and 3,000 Angstrom
units. The lower peaks have the germ-
killing powers, whereas the rays of fre-
quencies about 2,900\ tan and burn the
skin.

Be very ecareful when using ultra-
violet rays, Overexposure causes pain-
ful burns of eves and skin.

No heat accompanies the ultra-violet
rays; therefore, you cannot depend on
your sense of feeling to warn you when
you are getting an overdose.

Determine your sensitivity by making
trial exposures starting at not more than
1 or two minutes daily and inereasing
the exposure gradually till vou get the
desired tan.

The exposure, of course, varies in-
versely as the square of the distance
from the source.

Goggles are indispensable when ex-
perimenting with ultra-violet rays.

Almost any glass (colored or clear)
will serve to protect the eyes. The rays
will not penetrate ordinary glass with-
out great loss in intensity. The rays
will not penetrate clothing, so the ex-
perimenter need protect only uncovered
parts of his body, such as his eyes, face,
and hands, if working under the lights
for long periods.

The ultra-violet generator produces
profuse amounts of ozone, and the lamp
can be used where deodorizing as well
as germ killing is required. For the ex-
perimentally inclined constructor, mak-
ing one of these generators will open
up new fields of adventure in invisible
radiation with moderate expenditure
and not a great deal of work.
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A High-Fidelity Tuner-Amplifier

Part II—Amplifier has two types of

equalization, three feedback loops.

HOSE of you who last month read

Part I of this story probably com-

mented to yourselves, after look-

ing at the photos and schematic,
“He's using two tubes and two ger-
manium diodes for the r.f. end, but the
photos show an awful lot of other tubes
and parts. What is he using them for?”
A glance at Fig. 1 should answer that
question. 1t shows the wide-range audio
amplifier.

Let’s leave the two-stage phono pre-
amplifier (the G6SL7-GT) until later
and discuss the nmin amplifier first.
As Fig. 1 shows, it consists of six tri-
ode stages, resistance-coupled. The
first three stages(the two 7A4’s, and
half of the first 6SN7-GT) are single-
ended. The two sections of the first
6SN7-GT are direct-coupled. The sec-
ond section is a kangaroo phase splitter
feeding the push-pull second 6SN7-LT.
This in turn drives the 10.5-watt output
push-pull stage of triode-connected,
class-A B07’s.

Negative Feedback Loops

The colored lines in Fig. 1 indicate
two separate negative feedback loops
in the main ammplifier (there's a third
one in the phono preamplifier). Loop 1,
around the two 7A4’s, is for bass boost-

ing. The .02-uf capacitor and the
SELECTOR voL RI R2 S|
SWITCH 4 CONT

65L7-GT

S5

68,000-ohm resistor in this loop de-
termine the maximum amount of boost
and the frequency at which it starts.
Potentiometer R1 in shunt with the
.02-uf capacitor controls the amount of
bass beoost. Although this bass-boost
circuit alone will give considerable
boost, it is augmented by a second bass-
boost circuit at the grid of the first
7A4. This is made up of the 22,000-
ohm resistor, the .04-uf capacitor, and
R2 hetween the 200,000-ohm tap on the
volume control and ground. The fixed
resistor-capacitor combination deter-
mines the frequency at which boost
starts. R2 determines the amount of
boost and it is ganged with R1. The use
of a potentiometer gives a smooth,
stepless adjustment of bass boost.

For bass cutting (useful when listen-
ing to speech on stations having a tend-
ency to boominess) S1, an ordinary
power switch on the back of the dual
control R1-R2, opens when the bass-
boost control is turned off. With S1
open, a .01-uf capacitor is placed in
series with the 0.1-pf unit, coupling
the plate of the second 7A4 to the fol-
lowing 6SN7-GT grid circuit. This pro-
vides effective bass cutting.

Reduce the size of the .01-uf capacitor
for greater bass cut. Likewise, decrease
the values of the .02- and .04-uf bass-

6SN7-GTS $.0.ADJ.

Same photo as lost month—but minus veil—shows placement of ports in the amplifier section.
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By M. HARVEY GERNSBACK

boost capacitors to start the boost at a
higher frequency, giving greater boost
at the low frequencies. The values we
use are the result of listening tests
with a wide-range loudspeaker (a
Stephens P52-HF). We found that
raising the frequency at which the
boost starts caused tubby reproduction
like that of a juke box. 1f you like
that, fine; but then therc’s no sense
building yourself a wide-range system
like this.

Fig. 2 shows the maximum value of
bass boost obtainable and the bass cut
obtained with S1 open. Adjustment of
RI1-R2 will give intermediate amounts
of bass boost. As the curve shows,
boost starts at about 800 cycles but
doesn’t really begin to climb until about
250 cycles. Below this frequency the
rise is at the rate of about 6.5 per
octave. Maximum boost occurs at 20
cycles where it is 21.4 db. Bass cut
starts at about 350 cycles and reaches
a maximum of 14 db at 20 cycles.

Treble boosting is handled by shunt-
ing small capacitors of .025 and .015
nf across the 2,200-ohm cathode re-
sistor of the first TA4, thus bypassing
the negative feedback in loop 1 at high
frequencies. The treble switch S2-b
does this in positions 1 and 2. Treble
cutting is accomplished in positions 4,
5, and 6 of S2. A two-section, resistance-
capacitance network from the plate
circuit of the second 7A4 to ground
causes the high-frequency rolloff to
have a steeper slope than with a single
section. The two sections can be traced
from the two 4,700-ohm resistors in
series in the output of the 7A4. The
bypassing capacitors are connected to
contacts 5 and 6 of the two-gang switch
S2.

Fig. 2 shows the amount of treble
boost and cut which this arrangement
gives. The hoost position is used only
on broadcasts where the program ma-
terial lacks highs. Tt is very effective.
The tone-contrel stages are based on
the design used by Lincoln Walsh in
the Brook amplifier.

Following the tone-control stages
there is a 100,000-ohm screwdriver-
adjusted potentiometer to set the over-
all maximum gain. The following four
stages are included in negative feed-
back loop 2.

You have probably noted the absence
of cathode-bypass capacitors within
loop 2. This is deliberate. Because of
the large amount of negative feedback
used (20 db), phase shift at very low
and very high frequencies (which
could cause negative feedback to turn

RADIO-ELECTRONICS for
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Fig. | —Complete schematic of the amplifier.
The three feedback looos are shown in color.

into positive feedback) must be kept
as small as possible. Cathode eapacitors
could cause too much phase shift at
low frequencies. The loss of gain is of
no importance,

The first stage in the loop is merely
a voltage amplifier (one half of a 68N7-
GT) feeding the phase splitter (the
other half 6SN7-CGT). Direct coupling
is used to eliminate one more source of
phase shift. With direct coupling and
low-value lowd resistors in the phase-
splitting circuit, halance is good within
less than 1 db over the whole audible
range.

The second 6SNT-GT is a conven-
tional push-pull stage feeding the push-
pull 807's. R3 in the plate circuit of
this 6SN7-GT is a halance control to
equalize the signal voltages on the
807’s. To adjust, disconnect the nega-
tive feedback, feed an audio tone of
about 1,000 cycles to the amplifier, and
adjust for equal signal level at the
grids of the two 807's. Use a scope
or v.t.v.m.

The output stage is unusual in the
use of 807’s as triodes. With the plate
voltage specified, output at the second-
ary of the output transformer is about
10,5 watts at the grid-current point.
We used B07's because they are avail-
ahble at low cost in the surplus market
and, more important, being cathode-
type tubes they generate little hum.
We gave up 6B4-G’s because of this;
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too much input.

The two 100-ohm vresistors and R4
in the grid eircuit of the 807's are for
hias balance. R5 adjusts the total plate
current on the 807's (about 96 ma with
no signal). A 100-ma meter is con-

get inte oscillation trouble with the
large amount of negative feedback em-
ployed. It must be a truc high-fidelity
unit with less than 1-db variation from
20-20.000 cycles. Primary inductance
must be high and leakage reactance

nected in place of the meter jumper in  low. There are a number of trans-
the cathode circuit to measure indi- formers on the market which will meet
vidual 807 plate current. S3 switches these specifications. Cheuper trans-
TUNING vOoLUME
, TREBLE | a4 BASS SELECTOR
/ FM INPUT

6SNT=-GT \|
N it

METER
SOCKET

METER
sw

FEEDBACK

OUTPUT
SW, 54 807s

SPEAKER
SOCKET

/ 85L7-GT

807s FUSE

PHONO
EQUALIZER

The 11 x 17 x 3-inch chassis holds the push.pull 807 amplifier in addition to t.r.f. tuner.
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formers may be used only if the amount
of feedback is appreciably reduced.
Quality will of course suffer in that
case. The transformer we used (Chi-
cago Transformer Co. BO-6) has a
tertiary winding (terminals 4-5-6) for
use if feedback is applied directly to
the cathodes of the power tubes. Don't
use this winding.

The output winding is 16-20 ohms,
with an 8-ohm tap. Feedback is taken
off the 16-20-ohm terminal and goes
back to one cathode of the first 6SN7-
GT, through S4 and one of five re-
sistors selected by 84, This switch
varies the amount of feedback from
none (position 1) to 20 db {position 6)
in six steps. The amounts of feedback
in positions 2 through 5 are 2, 8.6 db;
3, 12.4 dh; 4, 14.9 db; b, 17.7 dh. These
measurements were made at 1000 cycles
with the P52-HF speaker as load. The
whole circuit within feedback loop 2
is based on a design by D. T. N. Wil-
liamson in Wireless World (London).

You may be surprised at the use of
feedback with triode class-A output
tubes. The difference between triodes
with and without the feedback has to
be heard to be appreciated. We have
checked input-output linearity at vari-
ous output levels with no feedback and
with varying amount: of feedback up to
20 db, using an oscillescope and a.f.
oscillator. The linearity curve is prac-
tically a straight line with full feed-
back and bends rapidly as feedback is
reduced.

Another advantage of the large
amount of feedback (even with triodes)
is greatly increased loudspeaker damp-
ing. Electrical output measured at the
speaker terminals is flat within 0.5 db
from 20-20,000 cycles. This is with a
speaker load.

With feedback there is no dif-
ference in frequency response when
measured with resistive or speaker
lead. Take away the feedback and re-
sponse with the resistive load is still
good; but with a speaker load, it varies
as much as 5 db over the range. The
peaks coincide with speaker resonance
points. The measured internal imped-
ance of the amplifier at the 16-ohm
output (with 20-db feedback) is 0.66
ohm. The net result of all this is very
fine response to transients, which shows
up particularly well with music.

The phonograph preamplifier need
not be included if the builder has no
use for it. Just omit everything on the
lower level of Fig. 1 and use a two-
position (FM-AM) selector switch.
The 6SL7-GT preamplifier circuit will
equalize a low-icvel, w'de-range mag-
netic pickup for varied recording char-
acteristies.

Fig. 3 shows tie response for dif-
ferent positions of 85 when using a
Pickering 120M cartridge. The nine
positions provide proper equalization
for practically all U.S. and foreign
vecords manufactured since electrical
recording was adopted. The bass and
treble tone controls in the main ampli-
fier augment these nine positions.

Feedback loop 3 provides the pre-
amplifier equalization. The three ca-
pacitors selected by S5-b are in series
with the feedback line and, with the
47,000-ohm series resistor, set the
crossover frequency at which bass
boost starts.

The six capacitors which are bridged
across the 47,000-ohm resistor by Sb5-a
increase the amount of negative feed-
back at the higher frequencies, effec-
tively causing high-frequency rolloff.
S5-a seleets the proper capacitor for
the desired rolloff. In positions 1, 2,
and 6 there is no rolloff. The 2.2-
megohm resistors connected to various
switch points in the amplifier are
switch-click suppressors. Sb is mounted
on the chassis deck. A flexible shaft
connects it to the front panel.

Construction

The layout of stages is shown in the
two photos. The unsymmetrical ar-
rangement was dictated by the tuning
capacitor and coils for the AM tuner
and by a desire to keep leads to the
front-panel controls as short as pos-
sible.

All ground returns are brought to a
common bus rather than to chassis. The
bus is grounded to chassis at a point
near the first audio stage. The outside
foil of paper capacitors {curved plates
on schematic) should be connected as
the schematic shows to keep stray-
capacitance effects low. The cable con-
necting the chassis to the separate
power supply chassis (see Part I in
the July issue) should have heavy fila-
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Fig. 2—Responses obtained with the main equalizer controls.

POSITIONS 1-6 REFER TO 52

type switch sections
for S2, S4, and S5.
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Adjustments

An amplifier employing a large
amount of feedback (such as in loop 2)
is a tricky thing to get working prop-
erly. If you plan to use the full 20-db
feedback, a scope (or v.t.v.m.} and a.f.
oscillator covering the full audiec range
is almost a necessity. Without these
aids you may have unsuspected positive
feedback at a supersonic frequency,
which will cause baffling distortion and
even birdies in nearby broadcast re-
ceivers.

In our amplifier, for example, with a
resistor load on the output the ampli-
fier is perfectly stable at all settings
of the serewdriver-adjusted potenti-
ometer. But with the Stephens speaker
connected, and the speaker’s tweeter
volume control full on, oscillation re-
sults unless the screwdriver-adjusted
potentiometer is set at least 15,000
ohms away from full on or off. Differ-
ent output transformers and speakers
will have distinct effects. If you don’t
have the necessary test equipment
available, plan to use less feedback.

Adjustment of R3, R4,.and R5 has
been covered. The screwdriver-adjusted
potentiometer is set at about 50% of
full rotation (note the caution about
this control mentioned above). The
feedhack-control switch S4 is set for
the level of feedback desired and left
alone. In fact it may be omitted en-
tirely by wiring in permanently one of
the feedback resistors. Note that the
values of these vesistors must be
changed experimentally when a differ-
ent output transformer is used or feed-
hack is taken off a winding having an
impedance other than 16-20 ohms.
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New Des

VERY year the radio parts dis-
tributors of the nation, manufac-
turers' representatives, and others
intimately interested in radio com-

ponents gather at the Stevens Hotel in
Chicago for the National Radio Parts
Show, at which practically all the im-
vortant manufacturers of radio com-
ponents exhibit their latest and newest
items to prospective customers.

Unlike some of the displays occasion-
ally seen at the IRE show, almost ev-
erything exhibited is practical, down-to-
earth stuff ready for sale and delivery
to the distributor of repair parts or to
the manufacturer of radio and televi-
sion reccivers and other electronic de-
vices. Yet products of great technical
interest often do appear. Some of these
are new items, kept carvefully under
wraps to get the jump on a competitor.
Others may be components which have
been in use for some months, but whose

Sprague bypass capacitor resonates at 456 ke.

technical importance has escaped both
the manufacturer's own publicity de-
partment and the reporters of the ra-
dio press.

The Chicago show this year was no
exception. There were several outstand-
ing items, including a rotating televi-
sion antenna that doesn’t rotate and a
bypass capacitor with an inductance
deliberately inserted in series with it.

The paradoxical antenna is known as
the Square Root Quad-loop. Once seen,
its principle is recognized as that used
long ago in the Bellini-Tosi direction
finder, One wonders (without detract-
ing from the genius of the designer)
why somebody didn’t think of it sooner!

Two special dipoles are » unted
crosswise to each other (one, for ex-
ample, is directional north-south; the
other, east-west). Leads from each of
these antennax are brought inte a phas-
ing box, from which a single 300-ohm
line goes to the set. A knob on the box
is turned to bring in the hest picture
from any given direction.

While the manufacturer is reticent
about the contents of his box, he admits
freely that it contains a pair of crossed
coils with a revolving pickup loop be-
tween them. One admires the ingenuity
that adapted the Bellini-Tosi idea to
frequencies in the 200-mc¢ range and
sympathizes with the designer’s deci-
sion not to tell anyhody how he did it—
until, at least, a few of his competitors
have paid for the privilege of taking
the little box apart.

The Square-Root was by no means
the only antenna at the show. It was
the Show of the Antenna, with even a
rumor that one manufacturer had been
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New Devices Exhibited

at Chicago

refused admission because he had no
antennas in his intended dispiay.

The other startling innovation was
cexhibited by Sprague. Since the dawn
of the art, capacitor makers have
battled the inductive effects involun-
tartly introduced into their produets,
especially where rolled foil iz used.

Yet there is a sound reason for the
capacitor - with - added - inductance. For
any given frequency, there is a series
combination of inductance and capaci-
tance which has a much lower impe-
dance than the capacitance alone. Mod-
ern radio receivers require a great deal
of bypassing of the 455-ke i.f. signal. A
capacitor-inductor combination tined to
455 ke is much more effective than an
untuned capacitor of the same value.
The Sprague 0.2-uf resonant capacitor
has only 40 the impedance of an ordi-
nary 0.2-uf capacitor at 455 ke. There-
fore this 0.2-uf resonant unit is as ef-
fective as a standard 2.,0-uf capacitor
at its correct working frequency.

In the sound field, Electro-Voice has
produced an interesting complianee me-

Electro-Yoice compliance meter rates pickups.

ter for measuring the stiffness of
phonograph styli. Higher fidelity and
less record wear result from the use of
high-compliance styli, and this instru-
ment measures them for that quality.
A vertical reed (see drawing) is sub-
jected to an alternating magnetic field
from a coil surrounding it; the field
makes the reed vibrate, A piezoelectric
ceramic element is mounted at the free
end of the reed. Its inertia causes it to

RESPONSE IN DB (ZERQ DB=.000204 DYNES PER CMZ)

Parts Show

be distorted (and thus to produce a
voltage) in direct proportion to the
amplitude of the reed’s swing. Placing
a pickup on the little platform at the
top of the assembly naturally cramps
its style, and the voltage drops accord-
mg to the stiffness of the stylus. Thus
the output as read on the meter indi-
cates the compliance or bendability of
the stylus assembly being tested. A
chart (individually ecalibrated for each
instrument) intevprets the meter read-
ings in microcentimeters per dyne of
applied pressure.

The compliance meter was a working
model for practical use and was not one
of the items exhibited for sale at the
Eleetro-Voice booth, 1t is nonetheless a
valuable contribution to the art of re-
cording and reproducing sound.

An important development in the
printed-circuit field was signaled by
Centralab engineers, who told of the in-
creasing tendeney to combine printed
and ordinary wired components in
standard radios or televisers. The Cen-
tralab Couplate and similar units are
well known, and a new unit, an inte-
grating device for television receivers
which replaces six standard compo-
nents, was exhibited. People have an
unfortunate hahit of thinking in terms
of pure printed or pure wired circuits,
it appears. The future may show that
in many cases it will be more efficient
and economical to use hoth printed and
wired components in the same piece of
equipment,

Users of the glorious hut extinct
Baldwin phones will be interested in
the new dynamic headphones exhibited
by Permoflux. The phone is built with
a voice coil and pot magnet like a small
loudspeaker. Developed for applications
where flat frequency response is essen-
tial. the new phones are still a hit ex-
pensive for general use. hut might be
interesting to a high-fidelity enthusi-
ast. The acoustic frequency-respanse
curve shown was made in a 6-cubic-
centimeter coupler with 1 mw of power
available.

PLATFORM FOR STYLUS
VOLTMETER

CERAMIC
(XTAL)
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Frequency response curve of the Permoflux phones, left, and diagram of compliance meter.
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Improved Phono Amplifier

A design for a cheap, yet good am-

plifier for a table-model phonograph

HE amplifier described here is the
final one of a series designed to
determine how much table-model
record players can he improved
without excessive increase in cost,

The simplest amplifier used in such
phonographs consists of a rectifier and
a small beam-power tube, occasionally
combined as in a TOL7 or 117N7, some-
times as individual tubes such as the
35275 or 35W4 and 50135 or 50L6. These
‘‘one-lungers’ are capable of power out-
puts between 1 and 2 watts, but require
high output from the phono pickup.

These small beam tubes actually re-
quire a peak signal of 7.5 volts to de-
velop full output. The average high-
output crystal pickup generates an
average signal of 3 to 4 volts, and
reaches a peak value of 7.5 volts only
on very high-level passages in the usual
record. In general, then, such record
players suffer from inadequate power
output and excessive distortion, the lat-
ter running as high as 119 of the total
harmonics.

The logical solution is inverse feed-
back: this would reduce distortion
without loss of output power. But the
cost of feedback is higher signal volt-
age, which is not available in these
single-tube record-player amplifiers. A
driver stage is a necessity if feedback
is to be applied.

The better-quality crystal pickups
put out about 1 volt of signal; since
7.5 volts will drive the output tube
under normal conditions, a low-mu tri-

ode would seem to be adequate for the
input tube. However, large amounts of
feedhack may increase this requirement
by as much as 5 to 10 times, making
a high-mu tube necessary.

In the past, such feedback amplifiers
have uscd a resistor between the plates
of the input and output tubes as feed-
back path. This places the feedback
voltage on the grid of the output tube
by way of the coupling capacitor. While
that system reduces distortion in the

14B6 n2

By JOHN S. CARROLL

back in the output stage, it will be
necessary to start with signals as high
as 1 volt to secure sufficient driving
voltage on the grid of the output tube.
Then the distortion developed in the
driver stage will be intolerable. This is
the reason why so many small a.c.-d.c.
amplifiers have such poor tonal quality,
even with feedback.

The solution shown in the schematic
is to run the feedback loop to the input
of the first stage. It then reduces dis-

¢ 35A5 2:2.5Kn
'— . —
2 ek o 2] ‘"
S 0l 'y
PICKUP T 3523
o—f 2 4505/
0} se !’:.:- ==J70K =5’°MA
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o
Eras 1886 35A5 25p 8-

6§ 1 6 1 |ow

Feedback is applied from plate of the second stage to cathede of first through C and R2.

output stage greatly, it fails to take
into aceount conditions in the input
stage,

Given a plate supply of 100 volts, a
typical high-mu triode will put out 7.25
volts of signal with an input of 0.13
volt., This, however, is the mazxinium-
signal condition for the tube, and is
accompanied by 4.6% harmonic distor-
tion, If there is a great deal of feed-

The chassis looks typical of those in inexpensive instruments but performance is excellent,
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tortion and flattens the frequency re-
sponse in the input stage as well as the
power tube. Polarity of the feedback is
such that the connection is made to the
cathode of the input tuhe; obviously,
to develop any a.f. feedback voltage at
this point, the bias resistor must net
be bypassed. Thus, some additional de-
generation is introduced in the input
stage. further improving its character-
istics.

In addition, the polarity of the feed-
hack voltage is such that it adds to the
bias of the tube on positive signal
peaks, and subtracts from the bias on
negative peaks. Thus, it acts as an au-
tomatic hias control, avoiding grid cur-
rent on positive peaks, and cutoff on
negative peaks.

The effect of the feedhack on the
characteristics of the power stage is
unchanged; it lowers the effective plate
resistance of the output tube, avoiding
high-frequency peaks and improving
the speaker damping.

Constructional details

The photographs show the prototype
amplifier as constructed for test pur-
poses. Lock-in tubes were used in this
model, hut either oetal or mintature
types will serve as well. No high-mu
single triode was available in the 0.150-
amp series with lock-in hase. The 14B6
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—a  duo-diode, high-mu triode—was
chosen instead, and the diode plates
connected to cathode at the socket.

The feedback loop consists of R1, R2,
and C. The latter is simply a blocking
capacitor, intended to keep the d.c.
plate voltage of the 35A5 off the cath-
ode of the 14B6. Having no other fune-
tion, its size is not critical. except that
it should not be reduced below the val-
ue given. If it is too small, feedback
will be reduced at the lower frequen-
cies, causing an over-all bass boost
which may overload the speaker.

R1 and R2 act as a voltage divider
and put a specified percentage of the
output signal voltage on the cathode of
the 14B6 (essentially the same as put-
ting it on the grid with reversed pol-
arity). The value of R1 is set by the
bias requirements of the 14B6, leaving
R2 the only variable to be determined.
The calculated value (180,000 ohms)
proved satisfactory. However, the
over-all gain of the amplifier ecan be
adjusted at this point. Increasing the
value of R2 increases the gain, and
vice versa. It is easy to determine a
value for this resistor by trial and
error,

Since the over-all feedback results in
a considerably flatter and wider fre-
quency response. plate-supply filtering
is made considerably better than usual.
This is more for the sake of improved
transient response than for hum reduc-
tion (feedback reduces the hum to a
large extent). Remarkably low hum

The few components, if wired point to point as in commercial models, make unit inexpensive,

level is attained without such usual
gimmicks as hum-bucking spéaker fields
or hum-cancelling networks.

The amplifier was constructed on an
odd chassis which happened to be avail-
able. Circuits were simplified consider-
ably with an FP type of tubular capa-
citor containing all filter condensers
and the cathode bypass in one can. All
other resistors and capacitors are
mounted on a terminal board. Commer-
cially, this probably would not be done;
the point-to-point method, using the
pigtails of the components as wiring, is
probably cheaper and just as good if
not better.

Since this unit was entirely experi-
mental, the chassis was used as ground,
and a capacitor was inserted in the
chassis side of the input circuit to keep
the pickup arm isolated from the a.c.
line. In commercial construetion, all
ground points would be brought to a
central tie lug, and grounded to chassis
through a .01-uf capacitor. The ground-
ed side of the pickup could then be con-
nected directly to chassis, and the ca-
pacitor eliminated. 1t would be neces-
sary to mount the can-type electrolytic
condensers on an insulating wafer, to
avoid grounding to the chassis through
the can.

Notes on Sound Recording

T HE other night 1 went to a meeting
of the New York Section of the IRE
to hear two lectures on tape recording,
One of the speakers was Dr. D. G. C.
Hare, a physicist who has spent some
time developing a new broadcast-qual-
ity tape recorder.

Dr. Hare's talk on the subject of
noise contained some highly interesting
information for those interested in
magnetic recording from any stand-
peint.

One of the problems is keeping noise
a reasonable number of db below pro-
gram level. Apparently no one is quite
sure of all the causes of noise; but
through the cut-and-try procedure,
which every radioman has developed
since his radio infancy, certain infor-
mation has been obtained.

Probably the prime difficulty arises
from magnetization of the recording.
playback, or erase head. How many
owners of tape machines can honestly
say they have never had a slightly mag-
netized screwdriver somewhere near
one of the heads? Most screwdrivers
become magnetized at some time during
their careers; working on a tape ve-
corder with one may raise the noise
level by as much as 15 db!

The bias-erase oscillator is another
prime factor. If it hasn’t a perfeet
sine-wave output, the distortion will
result in a d.c. component which will
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magnetize the heads. The frequency of
the oscillator and its amplitude—within
limits—don’t seem to be too important.
In fact, if they are critical, you can be
pretty sure the waveform is bad. So
tuke a look at yours on a good oscillo-
scope,

There isn't mueh you can do about
it, but turning off the audio at the peak
of a wave will also leave the recording
head *“permed”—permanently magne-
tized. Funny thing, though, that speech
waves, which are mostly either positive
or negative, not equally both, have no
effect. Why? Dunno.

One more tip. Dr. Hare said he has
taken a brand-new tape and carefully
kept it clear of everything before mak-
ing the first recording. Then he found
that running it once through the erase
head before making a recording les-
sened noise.

Demagnetizing a head is quite a
chore, it appears. Air-wound coils with
60-cycle a.c. running through them are
used in about the same method as for
demagnetizing a watch. Details weren't
given, but you place the coil around
the head, then lift it off. The number of
times you have to do it will vary with
the quantity of perm the head has; but
if there’s much magnetism. it may take
all day! Shoot as much 60-cycle cur-
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rent through the coil as you can with-
out burning it up. According to Dr.
Hare. it’s about right when you spit on
it and it sizzles. If you take this literal-
ly, be sure you have a couple of extra
fuses and a tube of Unguentine handy

but anything for better sound
quality!

New discs arrive

Having become an enthusiastic mi-
crogroove fan since the long-playing
records bowed in, I jumped at the
chance to try some of the new RCA 7-
inch, 45-r.p.m. discs when samples ar-
rived. I have a Garrard 201V wmotor
which is governor-controlled from 78
right down to 33, so setting it at 45
was simple. If you want to try it, just
count revolutions until you get a little
over 11 in 15 seconds, then trim up the
adjustment while matching the music
to a piano.

The center-hole problem was solved
for about $2.00. A machinist made up
an aluminum washer approximately
e inch thick, The outer diameter
equals the inner diameter of the disc
hole (about 1% inches), and there is a
center hole in the washer to fit the
standard turntable center pin {(about
1 inch). Furnishing the machinist
with a sample disc and a turntable is a
good way to get the dimensions ac-
curate.
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Frequency Bridge For Audio

By K. E. FORSBERG

not a difficult feat—many excel-

lent designs have been published

in RADIO-ELECTRONICS and other
magazines. But calibration, once the
unit is built, is quite another matter,
especially if no one in the vicinity has
a well-calibrated generator and an oscil-
loscope.

The solution may well be an audio-
frequency meter. Such a frequency
meter is valuable for other purposes as
well—for instance, as an interpolation
device for heterodyne radio-frequency
meters or for harmonic-distortion meas-
urements on audio amplifiers.

For an a.f. meter to be really valu-
able, it must be accurate; to be econom-
ical it should be made from standard
parts. The one described here contains
only 10 parts—no vacuum tubes. The
principal investment required is a bit
of headwork. No standard component
is 1009% accurate; therefore, to make
the frequency meter tell the real truth,
values and calibration must be obtained
by experiments and calculations.

BUILDING an audio oscillator is
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Fig. |—Basic Wien frequency bridge circuit.

The instrument is a Wien bridge, of
which Fig. 1 is the basic circuit. A
variable-frequency signal source is
connected to a bridge, two arms of
which (the two sections of R3) are

Theory, construction, and calibration data

for a Wien frequency-measuring bridge

purely resistive, and two resistive and
capacitive.

The phase shift in an R-C circuit
varies with the proportion of R to X..
Since X, varies with frequency for any
value of capacitance, phase shift varies
with frequency for any given combina-
tion of R and C. And in the Wien
bridge of Fig. 1, R in the reactive arms
is variable. As a result, R1-C1 and R2-
C2 can be made to give any desired
degree of phase shift at any frequency.

R1 and R2, two potentiometers of
the same resistance mounted on a single
shaft, vary approximately in unison.
But because R1-C1 is a series network
and R2-C2 a paralle], the phase shifts
of the two vary oppositely when the
potentiometer shaft is turned. With
both R1 and R2 fully shorted, for ex-
ample, arm AB is wholly capacitive,
giving maximum phase shift, while
arm BC is shorted out, causing no phase
shift. On the other hand, with all resist-
ance in the circuit, phase shift in the
AB arm is minimum (because there is
a maximum of resistance), while that
in arm BC is maximum (because most
of the impedance between B and C is
capacitive reactance).

The voltage of the signal source is
impressed across the series combination
of R1-Cl1 and R2-C2. Because the net
impedance from A to C is always at
least somewhat capacitive, the current
I,c leads the applied voltage E,;. by
some angle between zero and 90 degrees.

Fig. 2-a is a vector diagram showing
this. E,. is represented by the line at
zero degrees. Since vectors revolve
counterclockwise, the I, line represents
the current, leading E,; by an amount
o1.

The current passing through R2-C2
is I,¢, leading the generator voltage by
01. This current causes a voltage drop
E,c across R2-C2. Since arm BC is
capacitive, the voltage drop E,; lags
the current I, which caused it by a cer-
tain number of degrees, depending on
the values of R2, C2, and the fre-
quency (assumed to be constant
throughout this explanation), The lag
of the voltage drop E;; behind the cur-
rent I, which caused it is shown in
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Fig. 2-a as 02. Because of the com-
ponent values and the frequency, it is,
in this case, equal to 1.

Observe the result. E,; is now in
phase with E,; the generator voltage.
Since the voltage across any section of

Iac

Eacto™ E8c

Fig. 2—Vectors show how the null is reached.

R3 is always in phase with the signal
source, headphones connected between
point B and the arm of R3 will have
in-phase voltages at its terminals. All
that is necessary to obtain a perfect
null is to adjust the arm of R3 so that
the amount of voltage appearing be-
tween it and point C is the same as
that between B and C.

Suppose now that the frequency is
raised, but R1 and R2 are left at their
present settings. The net reactance be-
tween A and C is changed, and so is
the reactance between B and C. As a
result, the phase shifts in AC and BC
are reduced, as Fig. 2-b indicates. I,
still leads E,. (though not as much),
but the shift in BC is too great. E,
now falls behind E,. (lags it) because
of the new values of #1 and 02. The
voltage across the headphones now has
an in-phase and an out-of-phase com-
ponent; while the in-phase voltage can .
be balanced out by adjustment of R3,
there is no way of nulling the out-of-
phase voltage and a signal will be
heard.

The basic formulas for the phase
shifts will be found in many textbooks,
although this explanation is very hard
to find. The null frequency is

1

f, = ——
6.28VR1 X R2 X C1 x C2

Construction

Fig. 3 is a schematic of a practical
Wien bridge having three frequency
ranges: 20-200; 200-2,000; and 2,000-
20,000 cycles. R1 and R2 are the sec-
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tions of a dual potentiometer with log-
arithmic taper. Wire the potentiome-
ters so that the resistance-rotation
curve will be like that of Fig, 4-a,
which will give a frequency curve as
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Fig. 3—Schematic of a ;;rcdiccl Wien bridge.

shown. If wired backward, as in Fig.
4-b, the frequency calibrations will be
very crowded at one end of the secale,

The capacitors should be mica or
high-quality paper units. A metal case
is useful for preventing stray capaci-
tance, but don’t ground the jack frames
to it. The dial scale should provide for
270 degrees of rotation; a piece of
polar graph paper will provide equally
spaced divisions.

Calibration

The easiest way to calibrate the
bridge is to feed a signal into it from

« FREQUENCY
NE RESISTANCE
\

RESSTANCE

INCREASE —»

INCREASE —»

s FREQUENCY
L

ROTATION —=

ROTATION —>
2
Fig. 4—Correct curve for RI, R2 is os obove.

a calibrated gencrator. But, if the
bridge is to be used to calibrate a gen-
erator, that is impossible. Some calcu-
lations and measurements will then do
the trick.

With the capacitars given in Fig. 3
for each range, null frequency depends
only on the resistances of R1 and R2.
If these tweo resistances and the ca-
pacitances of each pair of capacitors
(C1-C2, C3-C4, C5-C6) were equal and
as stated, a simple table of resistance
vs. frequency could be given. In the ac-
tual unit, they will not be equal nor
will they be known exactly.

The procedure is as follows:

1. With a good capacitance bridge,
measure the capacitance (including
strays) actually in the circuit between
the switch arm and the other end of
cach capacitor; note the results. Then
solve the following formula for K (the
range multiplying factor) for range A
(20-200 cycles) :

K, = 1/6.28,/C1 x C2.

If, for example, the measured capa-
citances of C1 and C2 are exactly .02
wf each (an unlikely case), then

K, = 1/628\/.02 X 16°X .02 X 16

7,950,000.
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Solve also for K, and K,, using the
values of capacitance in the eircuit
when the switch is on bands B and C.

2, Decide on the first frequency for
which the bridge is to be calibrated,
then substitute it for f in tle formula

K
vVRI X R2=—,
f
The K to be used is that for the band
being calibrated.

If the frequency is 20 cycles, for ex-
ample, and K, 18 7,950,000,

\/RI X R2=7,950,000/20 = 397,500,

3. Find a setting for R1-R2 at which

\R1 X R2 = 397,500.

1f both sections of the potentiometer va-
ried exactly equally and the resistances
at any setting were the same, the value
of either would be sufficient. Since com-
mercial dual units do vary somewhat,
this geometric mean (square root of
the product) is necessary, as it was
with the capacitors. Using a good ohm-
meter, find a setting at which one re-
sistance is slightly above and the other
a little below the desired value of 397,-
500 ohms; then make trial calculations
and vary the settings slightly until the
last equation above is satisfied. Mark
the dial scale with the frequency at the
setting found.

4. Go through steps 2 and 3 for each
frequency to be used on each band.

It is possible to find the values for
K without having a capacitance bridge.
Apply 60-cycle line voltage to the input
terminals of the bridge through a step-
down isolation transformer. Adjust R1-
R2 and R3 for sharpest null, and mark
the scale. Measure the resistance of R1
and R2. Then

K, = /Rl X R2.

Calibrate range A as in steps 2 and
3, extending the calibration to as high
a frequency (above 200 cycles) as pos-
sible.

Avdio
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Connect an audic eoscillator (it need
not be calibrated) to the bridge and
adjust it so that a null is secured above
200 eyeles. Note the frequency from the
calibration just made, then switch to
band B. Readjust the bridge for null on
this frequency, mark the dial, and
measure R1 and R2. Then

K, = f\/R1 X R2,
where f is the frequency to which the
oscillator is set. Calibrate range B as
before, to a point .above 2,000 cycles.
Then follow the same procedure to find
K.

To use the bridge, feed in a signal
and adjust first R1-R2 and then R3 for
sharpest null. Readjust both controls as
often as necessary to get a complete
null. Then read the frequency directly
from the dial.

While headphones are usually satis-
factory, a sensitive a.c. v.t.von. gives
more exact null indications. Depending
on the voltage fed to the bridge, an
ordinary a.c. voltmeter might also be
used.

If well calibrated and carefully
handled, this Wien bridge is an ex-
tremely accurate frequency-measuring
device.

One useful application not concerned
with measurements is in receiving c.w.
signals on crowded amateur bands. It is
very difficult to copy when a strong in-
terfering note is very close to the de-
sired one in frequency. The bridge may
be connected to the output of the re-
cetver and the headphones used as the
“detector.” Adjusting the two controls
will then balance out the interfering
note while allowing the desired one to
come through. A single-frequency a.f.
amplifier may be constructed by insert-
ing the bridge in a feedback loop so
that all frequencies but one are fed
back 100%. Many other uses will occur
to the experimenter.

Nueyoated by
I i Roesler,
Vilwauker Wise

"Junior won't monkey with those knobs—he hotes boths!"
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MICROWAY

Part IV—How waveguides are joined

and tuned for lowest possible loss

O far we have learned how wave-
guides are used to transfer mi-
crowave radiec power from an
oscillator or transmitter to an

antenna, and from the antenna to the
receiver’s amplifying and detecting cir-
cuits.

We have learned that the familiar
radio quantities — inductance, capaci-
tance, impedance, reactance, and re-
sistance—are found in r.f. plumbing,
but that theit appearance ig entirely
new. And since we are dealing with
wave propagation instead of conduction
of r.f. currents as in low-frequency ra-
dio, we must learn a new set of rules.

In this part of the microwave series
we will attempt to express those rules
in a form that will help the radio man
to understand better the do’s and don’ts
of r.f. plumbing.

One of the most important things to
learn in using waveguides is to avoid
discontinuities or changes in the inter-
nal mechanical shape of the guide from
one section or piece of apparatus to an-
other when joining them together in a
“eircuit.”

Look at Fig. 1 as an example. It
shows two types of L bends used ex-
tensively in r.f. plumbing. The first is
known as an E bend, and the second is
called an H bend. It is easy to remem-
ber which is the E and which the H
bend if you think of the E as the “easy™
and the H as the “hard” bend (if it
were possihle just to bend a piece of
straight guide to make a right-angle
turn, which it isn't),

In manufacturing these bends. devia-
tion from the inside dimensions of the
straight section by even a few thou-
sandths of an inch in the bent portion
will increase the loss from a nominal

TieMornay Budd  Photo
Fig. 1—In bending waveguides, use is made of either the E or the H bend. Both appear here.

.02 decibel for such a section to several
decibels, with a corresponding increase
in the standing-wave ratio.

Fortunately such discontinuities can
be taken care of by introducing into the
guide obstacles that produce reflec-
tions which cancel the unwanted ones.

The matching devices most commonly
used are diaphragms and ‘tuning
screws. The diaphragm, or window as
it is sometimes called, is an aperture of
thin metal placed across the waveguide.
Such a window introduces either induc-
tive or capacitive reactance depending
on the direction of the slit.

Fig. 2 shows inductive and capacitive
windows. For an inductive window the
edges of the slit are parallel to, and for
the capacitive window perpendicular
to, the electric field. Usually these win-
dows are soldered in place and are not
variable. Where large amounts of pow-

INDUCTIVE WINDOW CAPACIT IVE WINDOW

Fig. 2—The inductive and capacitive windows,

er are to be carried in the waveguides,
inductive windows are preferred be-
cause the capacitance type breaks
down, causing arcing and loss of power,

Several examples of the use of fixed
windows in waveguide circuits are
shown in Fig. 3, which shows E and H
tees used for branching or splitting the
waves into two paths. The windows in
these tees halance out reflections that
would otherwise be introduced by the
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branch line and would introduce losses
in the main waveguide path.

Sometimes it is desirable to have a
variable reactance in a waveguide set-
up to permit balancing out undesired
reflections. In such cases tuning screws
—small cylindrical posts projecting
into the broad face of the guide as
shown in Fig. 4-—arve used. These
screws provide ecapacitive reactance
which varies with the penetration of
the post into the guide. A single screw
may be sufficient, but usually three
screws are provided at quarter-wave-
length intervals along the guide.

Sometimes it is desired to insert in a
waveguide a device that will either pass
a desired mode (modes of propagation
were discussed in Part 1) and no other,
or reflect completely the power in a
certain mode. Resonant diaphragms or
windows are used for this purpose. A
thin rectangular ring of the proper di-
mensions placed across the inside of
the rectangular waveguide and sepa-
rated from it by insulation will reflect,
for example, all the T E,,; mode trans-
mitted through the guide.

If a thin metal diaphragm across the
guide is provided with an opening of
the proper size, all the power in the
T Eo,1 mode will be transmitted.

Resonant slits in the waveguide dia-
phragms are also useful for passing
waves of low power and rejecting those
of higher power. The slit is so narrow
that breakdowns occur, and the res-
onant condition is temporarily removed.
A device of this sort is useful for pre-
venting the direct power of a trans-
mitter from reaching and damaging a
receiver connected to the same antenna
system, during transmit periods, while
allowing incoming radioc waves to he
received normally. In a radar system
a special form of such a device is called
a TR or ATR box, and will be discussed
in detail later.

A microwave primer

It is frequently necessary to use long
stretches of waveguides, and it is very
unusual for them to proceed in a
straight line. Bent and twisted sections
with the hends in hoth E and H planes.
tees for branch lines, etc., must be used
to fit the needs of the individual in-
stallation.

In using these lengths with tee’s, L's,
etc., certain rules must be ohserved to
obtain the desired results. These are
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summmarized here in tke following eight
items.

1. A shorted end of waveguide (as
the side arm of a tee or a stub) an odd
number of quarter wavelengths long
reflects an “opening™ where it joins an-
other waveguide. Waves in the main
arm would travel into sueh a side arm
as well as traveling through the main
arm,

2. A shorted end of waveguide any
number of half wavcclengths long re-
flects a ‘“solid wall” where it joins
another waveguide. Waves in the main
arm of a tee would travel through with-
out entering such a side arm for this
reason.

3. A quarter-wave section of wave-
guide has opposite impedances at its
ends (if impedance is high at one end,
it is low at the other) just as in ordi-
nary types of co-axial and parallel
transmission line. (This summarizes
rules 1 and 2.)

MATCHING DI£SHRAGMS

E-PLANE H= PLANE

Fig. 3—Windows used in waveguide branch.

4, The Q of a waveguide is a fune-
tion of frequency and also depends on
the ratio of volunie to inside area of
the guide. Q’s of 25,000 are not un-
common in waveguides and resonant
cavities.

5. The characteristic impedance dif-
fers with different modes of operation.
In a rectangular waveguide the im-
pedance is proportional to the narrow
or b dimension of the guide. It varies
from about 475 ohms to zero as the b
dimension is reduced.

6. The wavelength in a hollow wave-
guide (as measured in a slotted wave-
guide section) is always greater than
the wavelength of the same wave in
air, due to the multiple reflections from
the walls of the guide.

7. Sections of open and closed wave-
guides may be used as switehing cir-
cuits by applying the principles of
Rules 1 and 2 above.

]
Cy

©

Fig. 4—Tuning screws for varying reactance.

8. Standing waves in waveguides are
checked in a manner similar to that
used ror co-axial lines. A section of
waveguide with a narrow slot parallel
to the axis of the guide is used. A probe
with a crystal detcctor or a small fuse
(Lo amperer heated to almost the
blowing point by direct current is used
to detect the presence of standing
waves as with a slotted co-axial line at
lower frequencies.
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Joints in wavequides

Sections of waveguide may be soldered
together end to end. 1f the sections line
up and touch, losses and reflections
intraduced by the joints are negligible.

However. for maintenance purposes
and to make waveguide apparatus use-
able in more than one installation, it
has become common usage to terminate
waveguides with flanges on the ends
which are soldered to the guide and
machined flat on the ends. These flanges
are bolted together, Experience has
shown that this type of joint can be
made better than even the average
soldered guide-to-guide joint if care is
taken to make uniform contact.

To reduce further the possibility of
losses due to waveguide joints, it is
considered good practice to use the
“choke flange” joint, butting a choke
flange aliwcays against a flat one.

The principle on which this choke
flange works can be readily understood
from waveguide Rule No. 2 above. See
Fig. 5. This shows a cross-section view
of a choke-to-flat joint. The slot left by
the junction of the two waveguide sec-
tions is a half wavelength long at the
optimum frequency of operation of the
waveguide, which means that the side
cavity A reflects a *“solid wall” to the

A
FUTFLANGE — 7
A .

CHOKE -TO-FLAT JOINT

Fig. 5—The choke flange, perfect connector.

main guide so that there can be neither
leakage of r.f. nor dicontinuity to cause
reflections in the main guide path.

In addition to the above, the point B
where contact is actually made between
the two waveguide scctions is at a
point of zero current, and perfect elec-
trical contact need not be made between
the two sections as is necessary in join-
ing two flat flanges.

Such choke couplings are frequently
used as *“wobbly” or nonrigid connec-
tions between waveguide sections. They
are used, for example, at the junction
of an antenna where it is desired to
shift or rotate the final section of guide
to otient the antenna for peak response.

As a rigid connection the loss in a
choke-flange joint is in the order of .02
db, compared to about .05 db for a well-
made contact joint. The nonrigid con-
nection mentioned, with a gap of about
174 wavelength between the choke and
flat flange, has a leakage of about .3 db.

Plungers for shorting bars

In terminating side arms as deserihed
in the rules above, it is sometimes de-
sirable to make movable shorting plates
or plungers so that the lines can be
tuned exactly to a desired quarter- or
half-wavelength point.

Plungers can be either solid blocks,
cup terminations. or choke termina-
tions. The =olid blocks must make good
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electrical contact at all points around
the edge with the inside of the guide,
or behavior will be erratic as the
plunger is moved and power may leak
past the termination.

Better results are obtained with a cup
contact as shown in Fig. 6. Contact ix

CUP BLOCK
Fig. 6&—The cup-type plunger reduces losses.

made with the inside walls of the guide
a quarter wavelength from the plunger,
where the flow of current in the walls
of the guide is zero. Losses in this type
of terntination can he held to as little
08 db.

An improved termination is the choke
plunger which uses the same principle
as the choke coupling. As shown in Fig,
7. no mechanical contact with the in-
side walls of the waveguide is made at
the front surface of the plunger. Con-
tact is made at B where the current is
zero. Choke plungers have losses in the
neighborhood of .02 db.

Dielectric in wavequides

The fact that the introduction of
a dielectric inside waveguide will de-
crease the “cutoff” wavelength has been
used practically in a so-called *line
stretcher.” This device introduces con-
trolled amounts of dielectric into the
guide to tune it.

The effect of an ideal dielectrie in a
waveguide is to increase its apparent

A
A =7
i i
2
4
¥}
CHOKE TYPE ADJUSTABLE wAVE GUIDE SHORT

DUBDBRBVAY

aJ%

Fig. 7—Improved plunger uses choke circuit.

size. 1t also lowers the impedance in
all but one TM (transverse magnetic)
mode. The losses of a guide filled with
solid or liquid dielectric are higher than
for an air-filled or gas-filled guide.
However, the effect is slight.

An exception to the abeve and a
point of caution to the experimenter in
microwaves is the effect of water. Small
amounts of water condensed on the
inside of a waveguide may introduce
losses up to % decibel per foot of
waveguide. This is caused, not only bv
the large dielectric loss characteristic
of water at high frequencies, hut also
by the high dielectric constant of water.
This is why some waveguide installa-
tions are pressurized or charged with
an inert gas.
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HEN vacation time comes
along, why leave ham radio
at home? Plenty of fun may
be had and some excellent
contacts made while mobiling in the
high Sierras or other vacation spots.

The low-power, 10-meter, mobile
transmitter described was designed and
built with this in mind. With all bands
open for mobile operation, 10 meters
was still selected over all other avail-
able bands, with 75 meters the only
other one considered. Both bands are
good for dx, but 75 is much more
erowded than 10. Seventy-five-meter
mobile, if really mobile, would require
a loading coil to resonate the short whip
antennas available, causing low radia-
tion efficiency. But where short skip or
ground-wave range is a necessity, 75
meters wins. The other bands, such as
¢ meters, were not considered, as their
range with low-power equipment is
insufficient for the tourist ham.

The first major decision in design
was whether to go FM or AM. The
choice of M meant far less drain on
the power supply. At the same time,
more tubes might be required for modu-
lation. Then, too, where AM receivers
were being used on the receiving end,
QRM would knock the lower-power sig-
nal out easily. Therefore, AM was se-
lected.

Frequency control was the next ma-
jor issue. Crystal control was prefer-
able from several viewpoints. A major
disadvantage was inability to shift fre-
quency to avoid QRM. A v.f.o. would
have allowed this, but was impractical
because of the cost and the problems of
insuring drift-free operation under mo-
bile conditions. The solution was the
use of a variable-frequency or ‘“rubber”
erystal, It gives some of the best fea-

ott is
fe o otor
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tures of both methods of frequency
control.

The transmitter requires four tubes,
and only two tuning controls. The crys-
tal-buffer-stage tuning control may be
set to the mid-frequency of the “rub-
ber” crystal and left there. It is nec-
essary only to touch up the tuning on
the final tank when shifting frequency.

The r.f. section of the transmitter
is unusually simple in design, as the
schematic shows. The crystal and buf-
fer stages are combined in one tube.
A 40-meter crystal is connected as a
Pierce oscillator, using the screen grid
of the 6AGT7. The plate circuit of the
6AGT is tuned to 20 meters. The r.f.
is coupled to the final grid capacitively.

An unusual feature here is the use
of variable-inductance tuning. Taking
advantage of the already high distrib-
uted wire and output capacitance, no
capaeitor, fixed or variable, is required
across the buffer tank coil L1. Instead,
using a National XR-50 coil form, a
coil was wound which resonates in the
correct range and whose resonance can
be varied by moving the iron core in
or out. This occurred with a winding
of No. 29 enamel close-wound to a
length of % inch. This gives an excel-
lent L-C ratio and very good doubling
efficiency. Mechanically and electrically
it simplifies the transmitter., Despite
the high L-C ratio, at these frequencies
the tuning of the stage is not sharp.

The final stage consists of a conven-
tional r.f. amplifier which doubles to 10
meters. It receives all its bias from a
grid-leak. As a doubling operation
takes place in this stage, it is desirable
to have as high a bias as possible to
facilitate harmonic generation. The
grid leak selected was 68,000 ohms, but
a value of 50,000 to 100,000 ohms is
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acceptable. No protective bias was in-
cluded as this was thought unneces-
sary for the low-power tubes involved.
Depending upon the power supply
used with the transmitter, it is possible
to overload heavily and burn out the
final tube if its plate circuit is not in
resonance. The use of protective cath-
ode bias, however, would lower the
over-all efficiency, which on this low-
power job is not desirable. Momentary
overloads will not cause tube failure,
and 6L6’s are comparatively cheap.
The antenna may be link-coupled to
the 25-watt commercial tank coil, or it
may be directly tapped on the coil (as
in the diagram) where a quarter-
wavelength whip is used. As 25-watt
tank coils do not usually come with

WARNING -SEE TEXT
616 MCD TRANS
Z:=5F- z=°‘5‘

MOD >0
- =
¥ 42250

F25W
L0 Bes00v
P50

C-4001/ 1KV OR LARGER
L= 25w, 10M COIL
T1 =S8 MIKE TO GRID

Doubler coil LI is wound on slug-tuned form.
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variable links, and because there are
constructional difficulties in making a
link hold still under mobile conditions,
directly feeding the antenna may be
advisable. When this is done, always
place a mica coupling capacitor in se-
ries with the antenna lead. Failure to
do this places the power-supply high
d.c. voltage on the antenna, and a dan-
gerous shock may occur to an innocent
bystander., FCC regulations forbid di-
rect coupling.

Both methods of coupling have dis-
advantages. A varying link will ampli-
tude-modulate the carrier. With the
tapped antenna connection. harmenics
may be radiated, and a swaying whip,
due to its change of capacitance, may
cause detuning of the transmitter and
consequent amplitude modulation. The
choice is yours!

There is one important mechanical
detail in the final stage, The tuning
capaciter must have both rotor and
stator above ground.

To keep the transmitter compact,
jack-and-plug metering with an ex-
ternal meter is used. The plates of the
buffer and final must be monitored
when the transmitter is tuned. The
meter jacks have been put in the plate
leads. This places high voltage on the
jack frames, which must be isolated
from the chassis with fiber washers.
Here the meter will indicate true plate
current. For safety it may be advisable
to place the jacks in the cathode cir-
cuits as per conventional design, Of
course, grid and screen current must
be subtracted for a true plate-current
indication in this case.

{(Mr. Kaufman’s last communication
to us was fairly recent, which indicates
that he is still alive, even with two jack
frames and a capacitor shaft, hoth 500
volts ahove ground, on his front panel.
Despite the author’s apparent good luck
in never having accidentally brushed
his hand across any of these gadgets
while his feet were firmly planted on
the ground. we cannot recommend that
readers depend on the same good for-
tune. Mount the final tuning capacitor
on the chassis with standoff insulators
and use an insulated shaft. Place the
metering jacks between the cathode of
cach tube and ground. with the frame
of each jack grounded. You will have
a hetter chance of remaining healthy
enough to read the meters. -Editor)

Plate power should never be applied
until the tube filaments have come up
to operating temperature, primarily to
protect the capacitors. Where a dyna-
motor power supply is used, regulation
is poor and cxcessive voltage may be
applied to the capacitors until the
transmitter loads up the supply and
lowers its output voltage.

The modulator

The speech amplifier and modulator
are of standard design, a 6L6 driven
by a 6C5. Rather than use the G-volt
car-battery eircuit (toe much hash) or
a dry-cell supply for the carbon micro-
phone, a special circuit was employed.
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The bias resistor of the 6L6 was in-
creased to a high value which, in par-
allel with the microphone butten and
transformer, supplies the correct bias
to the tube and current to the micro-
phone. This has several desirable fea-
tures besides simplicity. It makes pos-
sible a.c. operation of the transmitter
for portable or home operation. The
modulator 6LG is automatically biased
to very low plate current when the
microphone is off, conserving the power
supply. Of course, where a push-to-

NOTE - GROUNDED NEG, OPEN LEAD AT X AND CONNECT AS
SHOWN WITH BROKEN UINE

Simplified schematic of the PE-103 dynametor.

talk microphone also controls the power
input te all stages, this is of little
advantage.

The power supply

An excellent power supply iz an
Army surplus PE-103 dynamotor, ob-
tainable for less than $10, which has
built-in c¢ircuit-breaker protection and
will operate from either a 6- or 12-volt
battery. The output is rated at 500
volts at 160 ma. The unloaded voltage
may reach 650, so it should not be op-
erated until the transmitter filaments
are warm. This will save the 600-volt
hypass capacitors.

It is also possible to operate the
dynamotor while connected for 12 volts
input, on a 6-volt supply, In this case
the output is 250-300 volts and may
be used directly on all of the transmit-
ter tubes with the 2,250-chmn protective
dropping vesister for the modulator
and crystal stages removed.

Cathode-type tubes are used. so their
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heaters must be on as long as the rig
is on standby. The transmitter is then
put on the air by applying voltage to
the dynamotor. A simplified schematic
of the PE-103 dynamotor is shown. The
control and ocutput leads terminate in
a Cannon type P5-41 connector. (A
Cannon type P8-24 plug fits thiz con-
ncetor,)

The dynamotor starts when the cir-
cuit through pin No. 4 is grounded
through a push-to-talk switch on the
microphone. The PE-103 may be used
without modification if the positive side
of the vehicular storage battery is
grounded. If the negative side of the
battery is grounded, the 6-volt control
circuit must be altered. Disconnect the
hot side of the control relay, 3E6, from
the negative side of the low-voltage in-
put circuit and connect it to the positive
side as shown by the broken line on the
diagram,

In most of these units, the high-volt-
age lead terminates at pin No. 8 and
6 volts for controlling an antenna
change-over relay at pin No. § on the
connector. However, PE-103's bearing
serial numbers bhetween 4711 and 9500
may have connections to pins 3 and B
reversed. Be sure to check your dvna-
motor before connecting it.

At 500 volts input and 60 ma final
plate current, input power is 30 watts.
Assuming T0% efficiency, power out-
put is 21 watts. The input power may
be varied from 15 to a maximum of
about 40 watts. With the modulator
shown, input power should run approx-
imately 15 to 20 watts to allow a high
degree of modulation.

Construction details are not too im-
portant, and each amateur will have
his own ideas, depending upon avail-
able chassis and hoxes.

MATERIALS FOR TRANSMITTER
Resistors: 1—270, |—1,000, |—47,000, |—48,000, |—
270,000 ohms, V> watt; 1—510 ohms, | watt; 1—4,000
ohms, 10 wotts; |—2,250 ohms, 25 wotts,
Capacitors: 1—50, 1—200 puf, mica; |—.006, |—015,
1—01, 1=0.1 uf, 600 volts, paper; I—10 uf, 50 volts,
electrolytic; 1—3% unf, variable.

Transformers: |—single-bytton carban microphone
to grid; |—modulation, 5,000-ohm primory, 8,000-chm
secondary.

Tubes: |—5AG7, 1—6C5. 2—6Lé.

Miscellaneous: |—40-meter crystal (variable.fre-
quency); l—National XR-50 coil form; 2Z—shorting,
|—non-shorting phone jocks; |—PE-103 Dynamotor;
cabinet, c¢hassis, hardware.
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This is the underside of the transmitter chassis, Final tank tuning capacitor is at left.
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anufacturers Versus
ervice Technicians

T has been a matter of growing con-
cern to us that for over two decades
now the radio service technician
has not been recognized by the radio

set industry. During this period thou-
sands of letters from radio technicians
have passed across my desk complain-
ing of the lack of recognition by the
manufacturers.

It i= true, perhaps, that during the
first decade the old so-called “radio
servicemen” had only themselves to
blame for this treatment hecause their
business methods left much to be de-
sired,

During the last decade, however, this
condition changed for the better, yet
recognition was not forthcoming. Even
at this moment—although a number of
forward-looking manufacturers are be-
ginning to work intensely with the
radio technicians-—more than half of
the industry is not only indifferent
toward them, but actually hostile.

Recognizing this condition—as this
magazine has done for over 20 years—
I recently took it upon myself to do
something about this state of affairs.

Several months ago I began to ad-
dress a series of ten weekly letters to
the heads of the entire radio-television
set manufacturing industry. In these
letters I set forth, in no uncertain
terms, the service technician’s case.
This correspondence resulted in a great
deal of attention in the trade; I re-
ceived many letters from the manufac-
turers—large and small.

The ten letters are much too lengthy
to reproduce in full here, so I will limit
myself and give certain highlights as
follows:

From Letter #1....We think it
would be a big surprise to many manu-
facturers, if it were generally known,
how many buyers are actually in-
fluenced by the advice of a radio tech-
nieian, the serviceman. After all, he
is supposed to “know.” and the family
which is in the market to buy a TV
set will listen to him. . .

From Letter #2....The great trouble
today with set manufacturers, both
television and radio, is that there is
practically no cooperation with the
technician. Letters by the independ-
ent technician addressed to manufac-
turers for servicing information, for
infermation on various parts, ete,,
meet with little cooperation. He is fre-
quently not even answered.

From Letter #3—0Parts of a reader’s
letter to Ranio-ELECTRONICS,

. . . The other day when I visited one of my
customers he showed me a full.page advertisement

By HUGO GERNSBACK

from a local newspaper, advertising a new tele-
vision model by the . . . . Radioc Company. The
customer asked me what I knew about the set, |
had, of course, secn the ad in the paper that same
duy, but I was foreced to admit 1 knew nothing
about the new receiver and could give no in-
formation . . ."

dnnnnnnannmnnnnunmm

. . . The radio service tech-
still at odds

the radio set industry . . .

nician is with

mumnnnunie

dirennannmn

IO E

. Justead of taking the trade, and
particularly the technicians in the field,
futo their coufidenece, the manufac-
turers are doing crerything to antag-
ouize these men, thus losing not enly
good will but actual sules, . .

From Letter #4... . FROM NOW ON
EVERY YEAR WILL. REQUIRE
MORE AND MORE SERVICING OF
TELEVISERS. Television sets—being
far more complex than sound radio sets
—are bound to get out of order quicker
than the average radio. Duving the next
few years—unless the number of new
service technicians coming into the in-
dustry increases greatly—it is easy to
foresee that there will be chaos due to
the inability of mnaintenance techni-
clans to make repairs und do servicing
in a reasonable time, If present condi-
tions prevail in 1952, conceivably it
may take mionths before a customer’s
television set can be repaired. The set
manufacturers fully realize the situ-
ation, but so far they have made no
effective attempt to remedy it, . .

From Letter #6—Taken from a
television se! muanufacturer’s letter to
us.

“, . . I think that you could take another look at
the extent to which the servicemen are being
penalized due to the fact that they are not re-
ceiving technical information on new maodels in
advance. This particular puint could be the sub-
Ject of long discussion; but, ®enerally speaking,
the average, first-class serviceman in this industry
can readily absorb the features of any new model
within a short time, provided he has the technical
data which is released along with any new
mode! . .7

. .. .Today’s common habit of many
set manufacturers iz to publicize the
new receiver to the home set buyer
while instruction and alignment manu-
als for the service technician are still
on the press, Put yvourself in the po-
sition of the radio technician when this
happens—and it happens nearly all the
time. It ecanses bitter resentment. . .

From Letter #8....Remember, it 1s
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one thing to manufacture a set, but a
totally different thing te service it.
Why not tell radio service technicians
that they will be paid for every worth-
while suggestion submitted? . . .

But no radio technician will put him-
self out to send in sugestions to a
manufacturer, knowing that he will not
be paid for his necessary labor—indeed
he does not know whether his sugges-
tions will be welcome or not. llowever,
his experience is invaluable, and should
not be lost to the manufacturer.

My final letter 1o the manufacturers
(Letter #10) was senmt to the radio-
television manufaecturers early in June.
I thought it worthwhile to reprint. here,
the entire substance of that letter:

. . .For a period of over ten weeks
we have addressed to you a series of
letters stating the service technician’s
viewpoint in his relations with the
radio set manufacturer. This ix aur
final letter.

r P ; i
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We believe we are well qualified to
represent the service technician, since,
for over 20 years, a major portion of
our magazine has been devoted to the
radio servicing field. Here is a short
resumé of the highlights contained in
the previous nine letters.

1. Over 75,000 service technicians—who
routinely go into the homes of your
set users—can create either good will
or ill will for you and your product.

2. For nearly 20 years the radio re-
cetver industry—and now the televizion
industry—has done practically nothing
to obtain the good will and fuil co-
operation of the service technician.

3. You have not taken the service
technician into your confidence.

4. You have continuously made the
serious mistake of placing the service
technician in the same position as the
buying public. No TECHNICAL infor-
mation on your new sets reaches these
technicians wntil long after it has been
annovnced to the public. This has
caused justifiable resentment and in- .
creasing ill will,

5. You have never thought it worth-
while to sell the service technician on
vour new product—before advertising
it to the public—so that when a pros-
pect arks him about it he can discuss
it intelligently, (Continued on page 52)

RADIO-ELECTRONICS for
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BUILT-IN MAGNIFIER

Servicing

hy |

The 10-inch tube of the Model OXOOQY is equipped with a
lens actually sealed on at the factory. Experience has
shown that a large number of television users use and
approve the imperfect magnifiers that are mounted ahead
of the lens, and which cannot give optimum results, due
to light losses from the rear surface, astigmatism. etc.
The OXOOY magnifier lens brings the picture up larger
than that obtainable from a standard 15-inch tube., yet
gives full picture visibility over more than 135 degrees
without distortion. Light loss is small. That is because the
lens is factory sealed to the front of the tube, which

‘_’,..-F“'
= . f.m
‘_%{,;;""; L & WA cTERISTICS
‘,,..-F'""J ¥ fubes: 28
,;s“-';' 5 Tube: (0-inch
- [ 3 Loudspeaker: 12-inch

Video bandwidth: 4.5 me
Overall gain: See Service

Manual
Frequency range: All
refevisian channels; stand-
ard FM band

BRIDGED-T I. F. AMPLIFIER
Most revolutionary feature of the Model OXOOY is the

Bridged-T video i. f. section. This section employs 6] 1
triodes in the well-known grounded-grid amplifie e
cathode varies in voltage at the signal fre

second grid is grounded). Thus we e
characteristic of the triode, and—giue e g

—the excellent isolation b inpuland oufhut circuits
ility ven better than
the more common two-
een stages. the Bridged-T cir-
F This provides a wide bandpass

coil i. f. tr
cuit shown is
of 4.25 mc,

ided curve with less loss of gain is possible
with this circuit. A total gain of 55 is realized over the
whole video i. f. amplifier.

—HTAD=TRAP TRIMMER
2uurl i-30uut |

TUNING SYSTEM

Technicians have reported some instability in the push.
button circuits of the OXOOU and OXOOV which tended
to drift after some months of use. New-type ceramic capaci-
tors reduce this possibility to a minimum in the OXOOY,
and any traces of it are eliminated entirely by a vernier
capacitor which may be adjusted by the user to bring in
each station perfectly after it is tuned with the pushbutton.
This vernier may be used on all channels, though in prac-
tice it is likely to be used only to “sharpen up” the
weakest stations.

For complete servicng information, mail coupen to
THE VIDEON CORPORATION

Radieland, U. 5. A.

Special
Lens

Oﬂl-on
Volume

actually forms its rear face. Thus

there is no intersurface to reflect £y
the light. The close mounting, plus 1
design factors engineered by the
VIDEON research department. is
responsible for the wide angle
view. This feature alone is a
mendously important sellinggnaint.
Reception on the n
inch OXQOY i

Brightness Conn’osi

4 VIDEON CORPORATION

00000 Tele-Boulevard, Radicland, U. S. A.

[J Please send service data on your Model OXOOY.

0 Also please send advertising information on Model
OXQ0O0Y.

{J I am interested in receiving further information on your
models. ... iiit ot e e e e

\ Cy. v Zone......., State.........

Material for the abave od courtesy Snaider Television, Televisian Assembly Co., The Hallicrofters Ca. and Transvision, Inc.

AUGUST, 1949
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Why Pick on Radio Technicians?

ECENTLY another wave of “in-
vestigations” sponsored by individ-

uals and sundry organizations of
various kinds has been supposedly
producing statistics to prove conclusive-
ly that most radio repairmen are out to
“gyp” the public. Twe things about
these investigations should make all
legitimate radio repairmen fighting mad.
First, the methods used have been de-
cidedly unfair. Second, why pick on the
radioman? What about refrigeration
service, auto mechanices, watch repair-
men, washing machine servicemen and
others who do repairing for the publie?
Most of the surveys are based on the
planted “fault” in an otherwise normai
radio. So the repairman slaves for a
couple of hours on some screwy job
planted just to test him out. He charges
maybe as much as $5.00 for his time and
is classed immediately as a thief and
chiseler and gyp artist! Maybe a 14-
year-old kid could fix it in five minutes
—if he was lucky, was a smart kid, and
il he knew there was « planted “gim-
mick.” So could the =ervice technician,
IF he were lucky. If he finds the fault
immediately in one of the doctored sets

By LYMAN E. GREENLEE

and charges 75¢ he is a good guy. To-
morrow he may spend twoe hours on
the same type of set cooked up in a
different way. Is he going to charge
75¢ for that two hours of labor?

A fundamental point overlooked or
ignored by the unfair survey is: ls the
radioman entitled to pay for his time?
Is he entitled to a fair hourly wage for
time spent in checking a set in addition
tn the actual time spent fixing it? If
he is not (and the surveys seem to as-
sume just that) it’s just abomt time we
all quit servicing radios

We all remember several sets from
past experience. One was an a.c.-d.c.
midget that could have been ftixed in
five minutes, if you knew just what to
do. but it took four or five hours to find
the trouble. Acid solder had been used
and was causing enough high-resistance
leakage to ground to make the receiver
go dead in damp weather. Probably
some other repairman had used acid
solder, but that didn’t help the matter.

You' can =eldom charge full price for
vour time on these tough jobs; but you
certainly can’t do them *“for free” if
vou want to keep on eating occasionally.

MANUFACTURERS VERSUS SERVICE TECHNICIANS

(Continued from page 50)

WHAT'S THE REMEDY?

We have gone to considerable ex-
pense through industry research, sur-
veys and personal interviews, to pro-
vide manufacturers with the necessary
data and information to remedy the
above xituation, The answer is simple
in principle. To ux it is amazing that
it has not been done before. In our
opinion there is only one way to ob-
tain the good will and confidence of
the service rechnician, nemely by talk-
fng to lim in the langunage which he
tunderstands through the proper media
—the technical trade press.

We are attaching a sample advertise-
ment designed to sell your product in
an intelligent manner to service tech-
nicians. The advertizement which we
have prepared is merely a suggestion
of what should and must be done to get
the technicians on your side.

An advertisement of the type shown,
when placed in the fechnical trade press
BEFORE the new receiver or allied
product is introduced to the public,
wiil do wonders for you. The cost is
small and wholly out of proportion to
the good will of the more than 75.000
service technicians that you will earn
with this message. Remember please,
that the advertisement should always
appear hefore the reeeiver is introduced

to the public through newspaper or
magazine advertising.

If you will read the sample advertise-
ment carefully, you wiil note that it
gives all the salient {fechunical points
of the new product. YOU ARE NOW
TAKING THE SERVICE TECHNI-
CIAN INTO YOUR CONFIDENCE.
Consequently, you will immediately
have over 75,000 experienced technical
salesmen rooting for vou, instead of
openly expressing their ignorance—
and even their disapproval of your
product—when the prospect asks ques-
tions about it. There is neo reason
why this plan should not be adopted
by every manufacturer of radio and
television receivers, It is bound to earn
hig dividends for you and the respect
of the service technician. . . . (End of
letter).

We have here reproduced for our
readers the sample advertisement. No
advertisement of this type has ever
appeared in the technical press in this
country. .

We would very much like to have
the service technician’s reaction to this
article. As many of your letters prob.
ably will be submiutted 10 the manu.
facturers. [ trust that all of you will
find the time to comment fully on the
above.
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License regulations will net make an
henest man out of a dishonest one, and
in many cases will make it easier for
the chiseler to operate and harder for
the honest newcomer to get a start.
Check with any service where licensing
is required. Radio repairing has always
been a pretty tough racket and some of
the boys have been driven to practices
which are actually unethical though
they were not gyvpping or overcharging.
1 refer to “installing” imaginary com-
ponents instead of itemizing the charge
for labor, where it belongs. Strange as
it may seem, the public has some radio-
men educated into believing their labor
isn’t worth anything!

Organizations of repairmen can help
clean up the situation wherever and
whenever it is necessary. Maybe they
could also help to clean up the situation
in other fields!

But the best way is te clean up your
own situation-——to watch your own rep-
utation -and improve it by your manner
of dealing with the customers. Every
repairman  should have a standard
schedule of charges and an open and
aboveboard methed of doing business,
This will do more than any other one
thing to defeat the charges of rack-
eteering hurled against the industry.

1. Be frank and honest with every
customer. Tell him what was wrong.
what you had to do, and how long it
took, whenever such an explanation is
necessary or desirable. If it took two
hours to locate «wn obscure fault, say so
and justify your charge.

2. Always mahe out an itemized bill
listing labor and parts separately plus
any special charges such as sales tax.
Give the customer a copy and keep one
for your file. Have established list prices
for everything you sell. including your
time. Stick to your =chedule., but if
vou make a mistake, admit it and don'f
charge the customer for i,

3. Give a standard guarantee, and if
a job goes wrong within the guarantee
period, fix it without quibble or question.
Keep  acenrate records of what  was
found wrong with each job, but remem-
ber that sometimes it pays to fix a set
free even if the eustomer is wrong.

4. Don't advertise "*free” service. There
is no such thing, never was and never
will he!

5. Avoid repair estimates if possible.
They cost you time and money. Handle
these situations by saving: *“Mrs. Jones,
if this job runs more than $5.00, I will
call you and give you an estimate.”
It takes more of your time to fool with
repair estimates than it does to repair
radios.

RADIO-ELECTRONICS for
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Training For Radio

By JULES L. HORNUNG*

ITH all expectations of a

high-paying job, John Doe

graduates from the Ready

Radio & Television School.
He is really amazed at his own knowl-
edge of the field! Just six months ago,
he had never secen the inside of a radio
or television set. . . .

Armed with his diploma, he begins
a tour of service shops and manufac-
turing plants. In the first two places he
is turned down cold. At a third place,
the owner tells him frankly that he
doesn’t know enough; at the fourth
place, he is hired, only to be fired two
weeks later. It is quite natural for John
Doe to register bitterness. There is no
greater disappointment for the gradu-
ate student in any trade than to find
that he is not equipped to take a job in
the profession he has chosen, or that
he cannot live up to the requirements
of the joh.

The first reaction of John Doe is usu-
ally to blast the training program of
the school. On this point, he might be
right. Following World War [I, a horde
of radio and television schools opened
to take advantage of the GI Bill of
Rights. Many of these schools have not
survived simply hecause the various
John Does awoke to the sad truth that

*Chairman, Radio-Elsctronics Division, Walter
Hervey Junior College. New York. N. Y.

only when the student possesses the

necessary qualifications

A training program of real value is possible

Jules L. Hornung, well-known cuthor of books on radio
communications, wos educoted ot Columbio, Bowdoin
and the Massachusetts Institute of Technology. He is on
educator of long standing, hoving been o rodio in
structor gt New York University from 1929 to 1932 ond
chief instructor of the rodio division of the New York
YMCA Trode & Technicol Schools from 1916 to 1941, During
the war he was Commandant, Noval Training School
{Rodor) ot M, I.T. where he received specicl commenda
tions from the Chief of Noval Personnel ond the Secretary
of the Navy, as well as on honorary professorship of
electricol engineering from M.L.T, He now holds ¢ com
mission gs commander, USNR,

n the procticol side, Mr. Hornung was chief engineer
of WGBS from 1926 to 1928, His best known books ore
Practical Radic Communication and Rodio Operating
Questions and Answers (both written in colloboration with
Arthur R, Nilson), and nis latest work Rodar Primer. At
present he is nead of the radioselectronics department
Walter Hervey Junior College, New York City, o YMCA
offiligte, He presents here on idea of whot the radio
school groducte may expect to find cfter his course is
finished, and the requirements for o rodio trainee.

they had acquired little training and a
vast number of promises. Their unsat-
isfactory training programs have in
many cases damaged the quality of
their work in radic and television
servicing.

However, John Doe might consider
the fact that his failure to succeed in
radio-electronics may have been due,
not to the specialized schooling he has

Small groups allow individual instruction in complex procedures such as TV-set alignment.
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received, but mostly to his own short-
comings. Perhaps he did not study him-
self and his possibilities prior to enter-
ing school. Coupled with the weakness
of the Ready School training, the lack
of proper self-analysis may be the
downfall of John Doe.

In analyzing the progress of a stu-
dent in a radio-electronics school and
later on the job, it has been found that
many of the problems encountered are
a direct result of failure to consider in-
terests and aptitudes prior to training.
If a student is more interested in
tinkering with automobiles than radio
and electricity, no school in the world
can turn him into a successful radio
craftsman.

The young man whe plans to be a
technician and later run his own re-
pair shop should ask hinmself these
questions:

A. Do I have a definite interest or
flair for radio-electronics and allied
mechanical work?

B. Do I have the background in ele-
mentary mathematics and general sci-
ence to understand properly the ele-
ments with which I will be working in
electronics?

C. Do I have a reasonable degree of
mechanical aptitude or “feel” for han-
dling tools?

D. Do I have the personality to cope
with the general public?

E. Am [ willing to enter the business
from the bottom floor, as a learner,
upon graduation from school rather
than expecting a top-paying job at
once?

[f the service-technician-to-be cannot
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answer these questions affirmatively, he
should immediately cross radic-elec-
tronies off his list. No amount of train-
ing can fit him for a successful and
useful career in the servicing end of
the business. There are always excep-
tions to this rule, but in general the
above pattern represents a fairly ac-
curate cross section of the require-
ments.

It will be easy to arrive at the an-
swers to A and E. However, B, C, and
D call for some amount of further ex-
planation.

Requirements of B would include the
mathematics and general science neces-
sary to obtain a high scheol diploma,
That means at least one yvear of gen-
eral mathematies and one year of gen-
eral science, or its direct equivalent.
Many high schools also require a year
of algebra. The prespective tecnnician
should not tackle the present field
without a high school education, or its
equivalent in science, physics, and
mathematics, at least.

The requirements of C are compara-
tively easy to analyze. If the student
finds himself at less in making small
mechanijcal repairs at home (light sock-
ets, wiring, ete.), or if he dislikes work-
ing with teols, he had better steer away
from radio-electronics. The same rea-
soning would apply if he had consider-
able trouble figuring out the circuit of
the family electric iron.

The answer to D is harder. Personal-
ity poses a great problem in all phases
of business and industry. However, the
technician will many times deal direct-
ly with the consumer of his product.
That means facing an ocecasional irate
and altegether unreascnable customer.
If the technician cannot damper his
temper, keep smiling, and admit that he
isn’t infallible, he will not only antag-
onize his trade but may eventually lose
his business. He must have the patience
to cope with people who know little of
his repair problems; he must be willing
to offer service even at an occasional
personal sacrifice of time, If he has the
type of personality that will let him
treat each customer as a friend and not
a dollar-mark, he has little to worry
about.

The prospective engineer

For the young man who plans to be-
eome an engineer, the same prerequi-
sites hold true but their scope increases
tremendously. An engineering student
embarking on a career in radio-elec-
tronies must have particular capabili-
ties to face the rigid requirements of
the field. -

To be successful, the engineering stu-
dent must possess an inherent liking
for and aptitude in mathematics, phys-
ies, and English. These subjects are the
building blocks for a good engineer.
One might question the necessity of
English, but it must be remembered
that an engineer must be able to put
his thoughts and ideas into clear and
concise written words and to read writ-
ten explanations.

Perhaps an even more important re-

quirement than the pure academic pre-
requisites and aecomplishments is gen-
erally overlooked. How well is the stu-
dent suited in terms of personal char-
acter? He must view his temperament,
personality, integrity, ethics-in-essence,
and ability to get along with people.
These are of vital importance to the
employer. They are also qualities which
ensure the young engineer the maxi-
mum opportunity for success. These
factors are of such major importance
that many leaders in industry consider
academie ability and mechanical ae-
complishments only a fraction of
the engineer’s required characteristics.

After the young man has analyzed
himself properly and affirmed his de-
sire to enter the field, the next problem
lies in the selection of a school. The
student interested in servicing would
be wise to carefully consider at least
six well-known schools before making
a decision. 4 school is best judged by
its reputation within the industry. If
the industry has received an unusually
large number of poorly trained stu-
dents from a certain school, it will not
be any secret. The school will be black-
halled by the people who are its great-
est asset.

The student may obtain information
from various sources—a vocational
guidance counselor, a Veteran’s Admin-
istration counselor, or somecne already
employed in a responsible position in
the industry. He should examine the
school’s curriculum and test its offer-
ings against what he desives to learn.

On the engineering level, the student
must realize that it will be a long haul,
financially and scholastically. Choosing
a college which will offer the necessary
elements to fit him for a career will not
be an easy task. Once again, counseling,
reputation within industry, and cur-
riculum of study must be considered at
length.

In the selection of the radic-electron-
ics educational program, certain basic
factors should be observed. The student
might well consider the following be-
fore making up his mind:

1. Reputation of school,

2. Curricuium,

3. Admission policies,

4. Cost of training against values to
be obtained from it,

5. Reputation of faculty,

6. Guidanece and counseling program
available,

7. Placement bureau,

8. Absence of mass-production tac-
tics; comparative individuality in in-
struction.

The would-be engineer’s high scheol
background should definitely include al-
gebra, chemistry, physics, and if pos-
sible, calculus. In other words, he
should purposely load his course elec-
tives with as much science and math
as he ean carry. His college work in
these subjects will be increasingly eas-
ier in direct comparison to the amount
of preparation which he took in high
school,

Once the student has entered a repu-
table institution, the onus lies on the
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faculty and administration. In the case
of the “mismatched” student, it poses
a problem which is not easy. When it
is clear that the student cannot achieve
his goal, it is obligatory for the school
to advise that he drop the course. How-

Photos courtesy YHCA Trade & Technical Sehoola,

New York

Instructor points out final set adjustments.

ever, there are degrees of mismatch.
Some of these can be cleared up by
extra effort on the part of the student
and the faculty. If the engineering stu-
dent cannot meet the necessary mathe-
matical requirements because of lack
of previous training, he should be
coached or advised to undertake sepa-
rate courses in his work. For the clear-
lv mismatched student there is no bet-
ter solution than frank advice and
ultimate dropping from the rolls of the
school.

The greatest test of any training
program in radio-electronies and asso-
ciated fields begins when the student is
employed on his first job. This is where
all his study and training meet the acid
test. If it has been good, the student
can cope adequately with the problems
his job presents. If it has been bad, he
will find himself in the predicament of
John Deoe.

In choosing a school or program of
study, the young man planning to en-
ter the field of radio-electronics must
realize that the entire industry is de-
veleping at a breath-taking speed. All
phases are beceming more complex in
mechanical operation, and the demands
of industry are increasing daily. It is
no longer encugh to be able to tinker
with a radio or television set; anyone
in the field must be able to know how
it works, why it works, and what will
make it work better. He must he pre-
pared to keep up with new develop-
ments in the field and increase his
knowledge continuously from year to
yvear. This new era of eleetronics is one
full of demand and great promise. The
right young man, properly trained and
well qualified, will go far.

RADIO-ELECTRONICS for
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E ARE now nearly ready to

splice inductance and ca-

pacitance together into that

blissful state known as “the
tuned circuit.” But before the actual
wedding takes place, we ought to make
sure that the union can withstand any
and all strains that may be placed upon
it. It is true that we have observed
how both an inductance and a capaci-
tance behave under the influence of a
direct current, but do we know what
they will do when an a.c. voltage starts
pushing and tugging at them? Perhaps
it would be well to investigate this
angle before we bestow our blessing on
the marriage.

You cannot penetrate very far into
the a.c. woods without having a clear
understanding of phase; so we may as
well get that straight right now. Phase
simply means comparative time of oc-
currence as applied to actions, changes,
or events. If two things happen to-
gether, we say they are in phase. 1f one
happens first, we say that it has a lead-
ing phase. The thing that happens sec-
ond is said to have a lagging phase
with respect to the first.

Consider the case of you and your
one-and-only doing a dance step. If the
feet of both are in phase, her foot
moves back at the same instant your
foot moves forward. If your foot has a
leading phase, it will move forward be-
fore hers is out of the way, and you
will probably step on her toes and be
told you are a poor dancer. If your foot
has a lagging phase, she is doing the
leading, and you are going to be a hen-
pecked man!

As applied to electricity, phase usu-
ally means a comparison between sim-
ilar changes in two or more different
voltages or hetween a single voltage
and its accompanying current. For ex-
ample, Fig. 1 shows what happens when
an a.c. voltage is applied across a pure
resistance. Don't he surprised if you
don’t see it; Fig. 1 has probably halled
up more students than any other-dia-
gram in the science of radio! It's sup-
posed to show the life history of a cycle
of alternating current. In our figure,
having chosen the standard 60-cycle
current. our base line is laid off in frac-
tions of a 1/60 seeond. This makes it a
time chart, just like the rolls that re-
cord the temperature for a day, with
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a thermometer-controlled pen making
a continuous track. Any point on the
voltage curve on the chart will tell you
just what the voltage is at that instant
—the curve is simply a combination of
all those instantaneous voltages.

No, alternating current really does
not wiggle as the chart might lead you
to believe. What happens is that cur-
rent from the alternator starts to flow
through the resistor, starting with very
low (zero, to be exact) voltage and
current. Both current and voltage rise
until, at the end of 1240 second, we
have maximums of 170 volts (dashed
line) and 2% amperes (solid line).

i

Chief actors—inductor, copacitor, resistor.

(The exact quantities are unimpor-
tant; in many radio circuits we have
alternating currents of some hundreds
of volts at only a few milliamperes,
and in some welding circuits there may
be hundreds of amperes with only a
few volts. In most a.c., diagrams, volt-
age and current curves are arbitrarily
drawn the same height—see Figs. 2
and 3. The only reason we didn't do it
here is that the two curves would then
be on top of each other, and you could-
n’t tell them apart. Neither is the fre-
quency important; we have used 60
cycles because it’s common, but the
story would be equally true at radio
frequencies.)

But now—bhecause of the way an al-
ternator is built—our voltage and cur-
rent start to drop, and at the end of
1120 second there is no voltage across
the resistor and no current flowing
throueh it. Then the current starts to
flow through the resistor in the oppo-
gite direction. Our clever mathemati-
cians represent these volts and amps in
the reverse direction by just drawing
the voltage and amperage curves in
the apposite direction to the first ones.
Neat, eh?
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Following the chart, we find that
voltage and current in this direction
again rise to a maximum in 1/240 sec-
ond from the time they started, and in
another 1/240 second are also back to
zero. Total time 1/60 second, and we
are back at the end of the circle (or
eycle—it’s the Greek word for circle)
and ready to start all over again.

This is all to tell you what you prab-
ably don’t need to be convinced of —
that the voltage across the resistor and
the current through it are exactly in
phase, and that when the voltage is
maximum or minimum, so is the cur-
rent; and both reverse precisely in step.
But when the resistor is replaced by
either an inductor or capacitor, this
harmonious state of affairs no longer
prevails. A phase shift takes place, and
the current reaches a maximum value
at a different time from that at which
the voltage is highest. Let us see why.

Fig. 2 shows what happens when an
inductance is placed across the output
of an a.c. generator. The dashed line
shows the voltage applied to the coil.
You will recall from our discussion of
self-induction (read it again if you
don’t) that the changing current
through the coil produces a counter-
e.m.f. (voltage) very nearly equal to
the applied voltage but directly op-
posed to it. This induced voltage is
shown by the dotted line. Notice that
when the applied voltage is positive (or
for a.c. it might be better to say “in
one direction”) this induced voltage is
negative (“in the other direction”) and
vice versa.

Remember that this induced e.m.f. is
produced by the expanding or contract-
ing lines of force cutting the turns of
the inductor. Further recall (or re-
read) that these lines of force are in
motion only when the current is chang-
ing wvalwe. Still further, the induced
voltage is highest when the movement
of the lines of forece—and consequently
the rate of change of current—is fast-
est. Keeping all of this in mind (yes,
I know it's a neat trick), where would
vou say the rate of change of current
on Fig. 2 is the greatest? the least?

The solid line represents the current
flow. The rate of change is highest
when this line is most nearest vertical;
least, when it is horizontal. As you sus-
pected all along—but can now see on
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the diagram—the rate of current
change is least when the current itself
is maximum. It is at these maximum-
current points that the induced voltage
—sustained only by a changing current
—is zero. On the other hand, the rafe
of change is greatest at the point where
the current is just starting to reverse
its direction or cross the zero line; and
this is the point of maximum induced
voltage.
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Fig. |—E and | in o resistance are in phase.

In experimenting with an induction
coil, we found that the current reached
a steady value a split second after the
voltage was applied. We can see from
our diagram that the current peaks
are separated from both the induced
and the applied voltage peaks by a
quarter of a cycle. Since we know that
we must apply the voltage first, we can
see that in a pure inductance the cur-
rent lags the applied voltage by a quar-
ter of a cycle.

The armature of an a.c. generator
has to make one complete revolution or
turn through 360 degrees to produce
one complete cycle of voltage. The angle
through which this armature has
turned from the starting point is indi-
cated in degrees along the time axis.
This is all there is to ‘‘degrees,” as
applied to phase lead or lag or other
a.c. terms. It is convenient to divide
the cycle (remember, it's a circle) into
360 degrees and refer to fractions of a
cycle in degrees instead of saying—as
we did, clumsily—1/240 second, etec.
Every quarter of a cycle is seen to oc-
cupy 90 degrees. Do you see why we say
that, in a pure inductance, changes in
current lag changes in applied voltage
by 90 electrical degrees?

Fig. 3 shows what happens when an
a.c. generator is connected across a
capacitor. The dashed line again repre-
sents the value and polarity of the ap-
plied e.m.f. with respect to time. As the
voltage first starts to rise in the “posi-
tive” direction, the electrons are easily
pushed onto one of the plates of the
capacitor and rush on at their maxi-
mum rate, for they encounter little re-
sistance. But as this plate acquires
more charge, its voltage rises (note
dashed line) and begins to repel the
electrons the generator is trying to
force upon it. The movement of elec-
trons, which makes up the current in
wire circuits, slows down and finally
stops when the applied e.m.f. and the
electron charge have reached their
maximum values (at 90°, or one-quar-
ter of a cycle). Then, as the applied
voltage starts to decrease, the packed
electrons bhegin to flow back into the

wire, against the applied voltage,
through the generator, and on to the
other plate. They keep right on flowing
in increasing number while the applied
voltage falls to zero and starts to build
up in the opposite direction; but the
current again begins to droop as the
other plate nears its maximum charge.
Thus we see that the current through
the circuit is maximum when the ap-
plied voltage is minimum and is at its
minimum when the applied voltage is
highest. Since the electrons have to
flow onto the plate of the condenser
before its voltage can rise, it is easy to
see why the current through a pure
capacitance leads the applied e.m.f. by
90 electrical degrees.

You have noticed that a capacitor,
which says a firm “No!” to the passage
of d.c. after it has once become charged,
seems to murmur a coy ‘“Maybe” or

even “Yes” to the knocking of a.c.?

While the electrons do not actually pass
through the dielectric material, their
rushing back and forth through the
connecting circuit from one plate to
another creates an alternating current
in that circuit just as if the capacitor
were replaced by a resistor,

We say “resistor” instead of “short
circuit,” for the capacitor does offer
some opposition, depending on its ca-
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Fig. 2—Phase relations in inductive cireuit.

pacitance and the frequency of the ap-
plied a.c., to the passage of current. As
the capacitance is increased, more elec-
trons must be moved to charge it each
time; therefore, the current that is
composed of the movement of these
electrons is increased just as if the
equivalent resistance represented by
the capacitor were lowered. If the fre-
quency of the applied voltage is in-
creased, the electrons have to make
more trips back and forth between the
plates in a given length of time, and
more electron trips mean more total
current just as if the equivalent resis-
tance were lowered again.

This “equivalent resistance” offered
by a capacitor to the passage of a.c. is
called eapacitive reactance, has the
symbol X, is measured in ohms just
like resistance, and for any given ca-
pacitor can be found by the formula:

1

X.=——

628 f C
in which f is the frequency in cycles,
C is the capacitance in farads, and 6.28
is 27 (your old friend of grammar-
school days, 3.1416). If you want to
know the. reactance of a 1-uf capacitor
at 60 cycles, you simply substitute in
the formula, not forgetting to change
microfarads to farads. Or if you want
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to work with microfarads, simply mul-
tiply the numerator by a million, thus:
1,000,000
X: = - 3
(6.28) (80) (1)
and you find that the answer is approx-
Iimately 2,654 ohms.

When you recall that an inductance
is stubbornly opposed to any change in
the amount of current flowing through
it, and also remember that the current
in an a.c. circuit is changing almost
continuously, it should be easy to see
that an inductance, too, is going to offer
more than a little opposition to the
flow of a.c.

The amount of this opposition in-
creases when either the inductance or
the frequency of the applied voltage is
increased. Since the induced or oppos-
ing voltage increases with the amount
of  inductance encountered, it is not
hard to understand why a greater in-
ductance will offer more opposition to
the flow of current. The induced volt-
age also depends on the speed with
which the expanding and contracting
lines of force cut the wire; and since

. an increase-in frequency means that

the lines have to speed up in order to
go through their expanding-contracting
routine ntore often in the same space
of time, no great brain is required to
grasp why an increase in frequency
stirs up more -opposition to current -
flow.

‘This resistance which an inductance
presents to the flow of a.c. is called in-
ductive reactance. It has the symbol
X,, is measured in ohms, and is found
by the formula:

Xi=628f1,

in which f is again the frequency in
cycles per second, L is the inductance
in henries, and the 6.28 is 2w, the
same ancient mathematical pastry we
had served up in capacitive reactance.
If we want to know the reactance of a
10-henry choke to a 60-cycle voltage,
simply substitute in the formula:

X; = (2) x (3.1416) x (60) X (10).
and we find the answer: just under
3,770 ohms.

To review a little while we catch our
breath: Resistance is the opposition

pu = I
27| S VOLTAGE
4 -
7 N
@ CURRENT] \\ e
’
cAPRCITORL TIME— B i
0 ) 210 360

180
OEGREES
Fig. 3—Current leads in copocitive circuit.

offered to the flow of a steady direct
current; Reactance is a specialized
form of opposition that a.c. runs into.
Reactance comes in two flavors: ca-
pacitive or induetive, according to
whether the current leads or lags the
voltage. While all three impede the
flow of current, they are not at all
alike. Resistance uses up power and
dissipates it in the form of heat. Reac-
tance transforms electric current into
a magnetic field in an inductance or an
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electrostatic field in a capacitor for a
portion of a cycle and then returns
this stored energy as an electric cur-
rent during the remainder of the cycle.
With pure reactance in the circuit—
never actually found in practice—the
energy is just swapped back and forth
from one form to another without any
loss of power. In a purely reactive cir-
cuit, there is a 90-degree phase shift in
one direction or the other from the in-
phase condition of a purely resistive
circuit. The more resistance we have
in comparison to the reactance, the
fewer are the degrees of phase shift
(the closer together are current and
voltage maximums or minimums).

Capacitive and inductive reactances
have exactly the opposite effect on
phase, and can be combined just like
positive and negative numbers. In a cir-
cuit containing both, the effective re-
actance is found simply by subtracting
the smaller reactance from the larger
and giving it the name of the larger.
For example, in a circuit containing 15
ohms of capacitive reactance and 10
ohms of inductive reactance, we just
take 10 from 15 and say that the cir-
cuit has 5 ohms of capacitive reactance.

In addition to reactance, all actual
circuits have some resistance; and we
have a special word to describe this
total opposition to a.c. That word is
impedance, represented by the symbol
Z, and it means “reactance and resist-
ance.” The two are somewhat like
fractions and decimals in that you can-
not add them directly. You have to ex-
tract the square root of the sum of
their squares, which gives us the form-
ula for finding impedance:

Z=\/R+ (X, — X))

Suppose, for example, we have a cir-
cuit containing 4 ohms of resistance,
10 ohms of capacitive reactance, and 7
ohms of inductive reactance (total re-
actance 10 — 7, or 3 ohms capacitive).
Substituting these values in the
formula:

Z=\/&F+ (10 —T)"=~+/16 + 9 =
\/ 256 = 5 ohms.

But here it is the end of the chapter,
and the union of capacitance and in-
ductance into a tuned circuit—like the
marriage of Little Abner and Daisy
Mae—has been repeatedly postponed.
These nuptials will take place in the
very next chapter!
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Foreign News

N Roumania
they're talking
sertously of
loudspeaker re-
ception from a
plain crystal set.
No tubes, no transistors; in fact no
amplification at all. Just a straight-
forward, common crystal detector of
the fixed type, connected on one side
to the antenna and on the other to the
loudspeaker. When I said talking seri-
ously I meant that no less formidable
a publication than the Brulletin of the
Rowmanian National Technological Re-
search Instifute has published an ar-
ticle in which Mr. Matei Marinesco
gives accounts of both his investigation
of the theory of clectromagnetic and
other reproducing instruments and of
the promising results claimed to have
been obtained alrcady in his efforts to
evolve a practical crystal-detector-
loudspeaker receiver.

It all began like this. Feeling that
the radio receiver incorporating tubes
and needing “juice” either from electric
mains or from relatively expensive bat-
teries could never become really popu-
lar in its country districts, wheve there
is little money to +pare, the Roumanian
Radic Company announced a competi-
tion, with large money prizes, for gen-
uine “people’s receivers”. The condi-
tions were, briefly, that sets should
contain no tubes, that they should
operate loudspeakers and that they
should provide a sound intensity of 30
phons in a room with a content of 50
cubic meters for an input of 100 milli-
volts.

Getting down to the job, Mr. Marin-
esco decided that the big snag was not
the crystal detector, but the loud-
speaker, Those which most of us use
are, he finds, sadly inefficient devices,
since the ratio of power output to
power input works out at between 2
and 6% . Devise a loudspeaker with an
output-input ratio of 80% or a bit more
and the trick should be done. Mr. Mar-
inesco claims to have evolved loud-
speakers with efficiencies up to 85%
over fairly wide bands of frequencies,
in conjunction with which a simple
crystal set fulfils most of the conditions
laid down for the competition. Well,
here’s hoping! What with the transis-
tor and the super-efficient loudspeaker,
the amplifying tube may have to look
to its laurels,
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European Report

By Major Ralph W. Hallows

Rapio-ELECTRONICS LoNDON CORRESPONDENT

What the televiewer wants

I was very interested in the data
produced not long ago by the American
firm, Audience Research, Inc., on what
Americans want in the way of tele-
visers and in comparing these with the
vearnings, the earnings, the likes, and
the dislikes of potential televiewers in
Britain. There's no doubt at all about
what our ordinary man and woman re-
gard as essential in a televiser. First
and foremost, they simply won't have
any set which gives a picture with an
area less than 65 square inches. And
that means a 10-inch C-R tube. At one
time or another this manufacturer or
that has tried to popularize a low-
priced set using a 4-inch, 6-inch, or
8-inch C-R tube and the result has in-
variably been something very like a
complete flop. Even if a televiser gives
the clearest of images of smaller size
than about 65 square inches, the ordi-
nary viewer just won't have it in the
house.

Next, our folk won’t buy the televiser
that does not alco reproduce the ac-
companying sounds. The main reason
for this is that few indeed of our do-
mestic radio receivers can tune in the
sound channel of the television broad-
casts.

Price seems to be a secondary con-
sideration. So long as its cost is not
outrageously high, a good televiser sells
rather more quickly than its makers
can produce it. That is due to some
extent to prevailing conditions. We are
still on short commons as regards food
and our shops (owing to the urgent
necessity of exporting all we can in
order to pay our way) are still not too
well stocked with consumer goods.
Hence, there aren’t many things on
which people can spend what money
they have left after paying living ex-
penses and taxes, Televisers can be
bought on the installment system and,
provided the installments are within
their means, people buy them in large
quantities.

From the A. R. L. report I see that
televiser prices are, on the average,
round about the $400 mark in the U.S.
(The A. R. 1. report is based on U.S.
TV prices in effect last fall.—FEditor)
Now, that does surprise me. On ordin-
ary broadcast radios American prices
are far below British. A small 4-tube
radio receiver costs at least twice as
much here as it does in the States.
(I’m leaving purchase tax out of con-
sideration, since it varies from time
to time and has, in any event, nothing
to do with the efficiency or otherwise
of mass-production methods). But
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British prices for televisers—remember
I'm speaking of sound-and-vision sets
with at least 10-inch C-R tubes—seem
to be a great deal less than yours. Were
I intending to go out to-morrow to buy
a TV receiver of the kind mentioned,
I'd find two or three types below the
$200 mark and quite a wide selection
at under $300. For $750 I could buy
a good-looking combination all-wave
radio-phonograph-televiser with a 12-
inch-diameter cathode-ray viewing tube
and all the trimmings.

The war on interference

You may recall that I've told you
already how we in Britain are tackling
the problem of man-made interference
with radio and television reception by
making it illegal to operate an unsup-
pressed factory machine, domestic elec-
trical appliance, or automobile. In
Switzerland they're dealing with some
of the main causes of interference in
another way. Switzerland is, in pro-
portion to its size and its population,
perhaps the most completely electrified
country in the world today. Thanks to
its vast resources of waterpower, even
small villages and outlying farms have
electric mains supplies. No steam loco-
motive runs on its railways and it has
a vast mileage of electric street-car
systems. Some of the street cars oper-
ate over interurban systems of consid-
erable extent. With cheap electric pow-
er available everywhere you can
imagine that radio listeners (there are
no televiewers yet) complain bitterly
of the effects of man-made static. They
have to pay for licenses to use radios
and they're not a bit pleased when a
fine selection of “noises offstage” makes
a classical concert sound like a feature
program concerning a large boiler fac-
tory.

The license fees are collected by the
government Posts and Telegraphs De-
partment, which has recently decided
to spend a considerable percentage of
this income on static suppression at
source. To accomplish this will cer-
tainly cost a tidy sum, for, to take
transport alone, both the railways and
the street car systems use overhead
conducting wires with spring-loaded
sweep contactors on locomotives and
cars. At every joint in the overhead
wires the travelling contactors are
liable to jump, producing sparks and
radiation of the kind which shock-
excites antennas over a considerable
area. The problem is a pretty big one,
you'll agree, and the Swiss are to be
congratulated on getting down to it in
this practical way.
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G0 ! Test Instruments

Laboratory Square-Wave Generator

Quarter-view photo shows where the principal parts and controls are placed.

"Ny v oesur Tl oesyr LI 72¢s [ %¢cs LJ

2290 (/WS pakszw 29 (@) o @
2

220V

= [ SO/1W 2.4K2W | 10k/10W
6.3V PILOT Lawp Ly
= 2571k T
[+250v
6.3V/2.54- 65F5-65J7 FILS l Ll I' RIB
o e Ape
Li== 1.56/10W
| svan .EZHH lJ [—I
T2 | 75MA
2 " s ahl. s\gm:ﬁgsosuH*PwTw”H RESPECT TO CHASSIS WITH ST
- E 30525y AN POT FULL ON
6 8]
J FILPINS - BSF527-8 88J7:2-7; 7C5:1-
5 ]| = v 8 F 705008
300-0-300 7 70MA < Bottom power supply gives negative voltage.
5.3V/2.5A-7C5FILS
- : UILT to supply the need for a
5Y3 LZJ% source of variable - frequency,
b sv/2A T o square-wave voltage to be used in
150MA testing audio amplifiers and radio-
a5 el phone transmitters, this laboratory-
8L type, square-wave generator will furn-
TU.V,"' ish approximately 50 volts of square-
i -380v wave output from either its 60-cycle

400-0-400V/125MA  20./525V EACH internal source or from a variable-
frequency audio oscillator which may

www americanradiohistorv com

Square waves at fre-
quencies up to 50 ke
may be produced
with this instrument

plus an a.f. generator

By JOHN E. PITTS

be coupled to the IN terminals to pro-
duce square waves as high as 50 kc.
The voltage available from the ouT
terminals may be varied by the ouT
potentiometer when using 60-cycle input
or from the IN or OUT potentiometers, or
both, when using an external audio
oscillator as the signal source.

The instrument was designed for
mounting in a relay rack, but it can
readily be modified for portable use by
building it in one of the amplifier-type
covered chassis.

The generator was built on a 10 x 17-
inech chassis with a 10% x 19-inch
panel. It begins with one voltage ampli-
fier, a 6SF5, acting as a partial limiter.
The 6SF5 is capacitance-coupled to a
6SJ7—in whose plate circuit the squave
wave appears. This tube is direct-
coupled to another 6SJ7 amplifier,
which in turn is capacitance-coupled to
push-pull 7C5’s, which are direct-
coupled to the push-pull 7C5 output
stage.

The output of a variable audio oscil-
lator may be connected to the IN ter-
minals and the input to the square-
wave generator varied by potentiometer
R1 when the input selector switch is
thrown to osc. With the switch thrown
to the 60-CYCLE position, the input is
connected internally to one of the 6.3-
volt filament windings. The input from

RADIO-ELECTRONICS for
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THE NEW
MODEL TV-30

TELEVISION SIGNAL GENERATOR

Enables alignment of television L.F. and front ends
without the use of an oscilloscope

The Model TV-30 represents o radical departure in the design of Television Signal Gen-
erators. Unlike the “sweep’' type of Generator which requires the use of an Oscilloscope and
extensive technical knowledge including pattern interpretation, etc., the TV-30 is o self-
contoined unit which permils alignment of Television Receivers by the use of exactly the some
mathods employed in the past to olign Broadcast and Short-Wave Receivers.

FEATURES: Built-in modulator may be vsed to modulate the R.F. Frequency also to localize
the cause of trouble in the audio circuits of 1.V, Receivers, Double shielding of oscillatory
circuit ossures stability and reduces radiation to gbsoclute minimum. Provision made for
external modulation by A.F. or R.F. source to provide frequency modulation. All LF, fre-
quencies and 2 to 13 channel frequencies are calibrared direct in Megacycles on the Vernier
dial. Markers for the Video and Audio carriers within their respective channels are also
calibrated on the dial. Linear calibrations throughout are achieved by the use of a Straight
Line Frequency Varioble Condenser together with o permeability trimmed coil. Stability
assured by cathode follower buffer tube and double shielding of component parts.

SPECIFICATIONS: Frequency Range: 4 Bands—No
Switching.
18—32 Me, 35—65 Mc. 54—98 Me. 150—250 Mc.
Audic Modviating Frequency: 400 cycles (Sine Wave).
Attenvator: 4 position, ladder type with constant ims
pedance contral for fine adjustment.
Tubes Used:

6C4 as Cathode follower and modulated buffer.

6C4 as R.F. Oscillator

6SN7 as Audio Oscitlater and power rectifier.

Mode) TV-30 comes com-

plete with shielded co-axial $ 95
Jead and all operating In-
;l_ruelinns. Measures 6°x77% NET

SUPER

THE NEW MODEL 670

METER

SUPER METER. A Combination
VOLT - OHM - MILLIAMMETER
plus CAPACITY REACTANCE.
INDUCTANCE and DECIBEL

MEASUREMENTS.

D.C. VOLTS: 0 to 7.5/15/75/150/350/
OLTS: 0 1o 1'55130_‘/'

1300/7500, A.C. ¥

1in/300/ 1500/3000  Voits

.0

TS: 0 to 15/30/130/300/1500/3000.
NT: 1.5/15/150 ma.:

01 1.5 Amns. RESISTANCE: 0 to 500/
0 to 10 Megohms.
2Mid..
(GQuality_test for electrolyties.) REACT.
ANCE : 700 to 27.000 Ohms; 13.000 Obms

voL
D.C. Cu ;0 te

100000 abms.
PACITY: .001 to

to 3 Megohma.

INDUCTANCE: 1.75 to 70 Henries: 35

to %.000 Henrles.

DECIBELS: —10 to +18. +10 to +38.

+30 1o +58.

The mode! 670 comes housed in a rugged,

crackle-finished steel cab-
inet complete with test
leads and operating in-
structions, Size 5%" X
7'%° x 3",

The New Model 770 — An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(Sensitivity: 1000 ohms per volt)

Features:

Compact-measures 314" x 5%” x 214"
Uses latest design 29, accurate 1 Mil
D’Arsonval tyhe 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 time-sav-
ing feature never before included in a
V.0.M. in this price range, Housed in

CA-
.1 oto 4 MId.

28,

THE NEW MODEL 247

Maodel

euted for outside use. Size:
1% " x 84" x 5%”. ONLY

247 comes complete with new
speed-read chart, Comes housed in hand-
som¢ hand-rubbed oak cabinet sloped for

beneh use. A slip-on port-
able hinged cover is indi-szggo ;
n
NET

TUBE TESTER

Check octals, loclals. bantam Jr.
television minlatures,
magic eye, hearing aids. thyra-
i{rons. the new type H.F. minl-

peanuls,

atures. elc.
Features:

the é¢lement

that test.

@ A newly deslgned element se-
lector switch reduces the pos-
sibility of obsolescence 10 &n
absolute mlmimum.

® When checking Diode. Triode
and Pentode sections of multi-
purpose tubes, séctions can be
tested individually. A special
isolating circuit allows each
section to be tested as if it
were in a separate envelope.

® The Model 247 provides & 8u-
per-sensitive method of check-
ing for shorts and leakages up
to 5 Megohms between any
and all of the terminals,

® One of the most important
improvements. weé belleve. is
the fact that the 4-position
fast-action snap Switches are
all numbered in exact accord-
ance with the standard R.M.A.
numbering system. Thus, if

terminating in

No. 7 of a tube is under

st. button No.

filled with permanent white, insures long-
. RANGES:
:50‘,7‘.'8!'/1500 volts. 0-1%/15/150
with self-contained batteries.
SIGNAL GENERATOR
*Frequency Range: 130 Kilo.
put levels, *Modulation is ae-
frequency modulation as well as
Stgnal Tracer Specifications:
work provides a fre

round-cornered. molded case. Beautiful
black etched panel. Depressed letters
life even with constant use.
Specifications: 6 A.C, VOLTAGE RANGES:
0-15/30/150/300/1500/3000 voha.
6 D.C. VOLTAGE 0-71%/15/15/
CURRENT RANGES:
Ma. 0-1%: Amps.
2 RES|STAH8E RANGES: 0-500 Ohms. 0-1
Merohm.
The Madel 770 comes complete s 90
test leads and all operating 13
Instruetions. NET
The Model 88 — A COMBINATION
AND
Signal Generator Specifications:
cycles to 50 Mewacyeles. *The
R.F. Signal Frequeney is kept
completely constant at all out-
complished by Grid-blocking ac-
tion which is equally effeetive
for alignment of amplitude and
for television receivers. *R.F. ob-
tainable separstely or modu-
Jated by the Audio Frequeney.
*I'ses the new Sylvania IN34 Ger-
maniom crystal  IMode which com-
= bined with a resistance-capacity net-
E - quency fange of 300
R cycles to 50 Megaryeles, $2 85
The Model 83 comes complets with all test leads and operating NET
Instructions. ONLY

T is used for

20¢, DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

MONEY BACK GUARANTEE—we believe units offered for sole by mail order should be sold only on a
“Money-Back-1§-Not-Satisfied" basis. We corefully check the design, calibration ond volue of oll items adver-
tised by us and unhesitatingly offer oll merchandise subject to a return for credit ar refund, You, the cus-
tomer, are the sole judge os to value of the item or items you have purchased.

GENERAL ELECTRONIC DISTRIBUTING CO.

Dept. RC-8, 98 PARK PLACE
NEW YORK T, N. Y,

AUGUST, 1949
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Test Instroments
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OVER 85 BARGAINS
EVERYTHING BRAND NEW

MONEY BACK GUARANTEE

$ 3.95 SOLDERING IRON, 100 wotts..... 1.97
$37.95 TOM THUMB CAMERA & RADIO .. 17.97
PERSONAL PORTABLE BATTERY, 67'2V. .. 1.44
RCA TELEVISION TUNER, with 3-6J6 ..... 29.75
POWER TRANSFORMER, 630 #type...... 11.97
PUNCHED CHASSIS PAN, 4630 type. . 5.45
TELEVISION ANTENNA, hi & lo freq..... 6.95
TELEVISION INDOOR V-ANTENNA . ..... 3.97
TWIN LEAD-IN, 300 ohms, 100 feet ....... 1.79
TWIN LEAD-IN, 300 ohms, 500 feet ...... 6.45
COAXIAL CABLE, RG59U, 100 feet ...... 4.35
COAXIAL CABLE, RG59U, 500 feet ...... 18.95
TELEVISION 10" NO-GLARE FILTER...... 79
bAGS5, SAKS, 8ALS, 6J6 ............ each .79
OUTPUT TRANSFORMER, push-pull ..... .37
OUTPUT TRANSFORMER, {6V6) ........ .39
FILAMENT TRANSFORMER, 2V2V, 10 amp. .49
CHASSIS PAN, B mounted sockets....... 39
CHASSIS PAN, popular radio type...... a9
A.C..D.C. CHOKE, 50ma, 10hy a7
1.F. TRANSFORMER, 456kc . ... .39
OSCILLATOR COIL, 456ke .., ........... .09
VARIABLE CONDENSER, 420/162 ....... b9
VARIABLE CONDENSER, FM, BB to 10Bme B9
RESISTANCE CORD, 150 ohms........... .39
ASTATIC PICK-UP, long playing......... 2.95
WEBSTER CRYSTAL, fits most arms...... 1.45
TOGGLE SWITCHES, SPST ............. 14
TOGGLE SWITCHES, DPST ............. .22
ANTENNA HANK, 15 ft. on hondy spool. .. .09
100-ASST. CONDENSERS, .001 to ,02.... 3.95
100-ASST. RESISTORS, Vawatt .......... 1.50
100-ASST. KNOBS, screw & push on. .. ,.. 2.95
100-AS55T. SOCKETS, loct, oct, min. .. 2.95
100-ASST. PILOT LIGHTS, 47, 49, 51 .. 4.95
100-PEANUT TUBE CARTONS ........... .75
100-GT TUBE CARTONS ................ .95
100-SMALL G CARTONS .............., 1.25
100-LARGE G TUBE CARTONS........... 1.45
3 INCH PM SPEAKER, Alnico5 .......... .84
4 INCH PM SPEAKER, Alnico 5 .......... .97
5 INCH PM SPEAKER, Alnico 5 .......... 1.07
& INCH PM SPEAKER, Alnica 5 . ......... 1.29
8 INCH PM SPEAKER, Alnico 5 .......... 2.95
AUTO VIBRATOR, 4 prong, non synchro .. .97
AUTO WHIP ANTENNA, side mount...... 1.69
TUBULAR CONDENSER, 5 mfd-25V ...... .09
TUBULAR CONDENSER, 10 mfd-35V ..... 12
TUBULAR CONDENSER, 10 m#d-50V ..... 14
TUBULAR CONDENSER, 40/30-150V ..... 29
YOLUME CONTROLS
LESS SWITCH, 25M, 100M, 1 megq, ..Each .14

WITH SWITCH, 50M, 200M, V2 meg. Each. .29

ROUND CHASSIS PUNCHES
Cut socket holes, ete. in o jiffy,

Vat . %t . 11718 . Tt . 1"
T « 1Va” . 1 11764 . 1 3/16"
Each 1.95
RADIO TUBES

R4 SYLVANIA ............... a9
6C4 NATIONAL UNION........ a9
26 CUNNINGHAM ........... a9
1LD5 SYLVANIA ............... .37
78 PHILCO .......0nveernn.. .29
125R7 KENRAD ................ .29
RS UNBRANDED ............. .29
128 RCA ..iviiineniannnnn, .29
35W4 HYTRON ................ .34
5085 ARCTURUS .............. .34
3525 KENRAD ................ .39
80 CUNNINGHAM ....... ... .39
5T4 RCA ........... .49
K7 RCA .....u....... cere .49
6F5 STANDARD BRAND .. .49
125F7 RCA .. ... . iiierenn.n.. .49
50Ls KENRAD ................ .55
1Lcs SYLVANIA .............. .69
1723 TUNGSOL .......0ou..... .69
1LE3 TUNGSOL ............... .69
25A6 STANDARD BRAND ....... 49

BROOKS RADIO DIST. CORP.

80 VESEY ST., DEPT. A, NEW YORK 7, N. Y.

R9I0I12 65J7 |

R 13,14,15,16

The 10 X i7-inch chassis provides plenty of space for the components, allows neat wiring.

either of these two sources goes to the
grid of the 6SF5 through R2, a limiting
resistor in the tube's grid circuit. This
produces partial clipping at the input.
The output produces a wave of the
shape shown above the 6SF5 plate lead
in the schematic diagram.

The 6SF5 output voltage is capaci-
tance-coupled to the first 6SJ7 which
further limits and squares off the wave
tops. The mutual coupling resistor R9
in the first 6SJ7 plate and second 68J7
grid direct couples the two tubes for
minimum frequency discrimination. The
second 6SJ7 is used as a phase inverter
of a modified cathode-follower type to
provide the proper drive for a push-pull
stage. The phase inverter is capaci-
tance-coupled through C2 and C3 to
push-pull 7C5’s which are direct-coupled
to another pair of push-pull 7C5’s in
the output stage.

To present a relatively constant volt-
age drop across the first stage of the
direct-coupled 7C5's, the stage is shunt-
ed by RI16 so the voltage applied
to the output stage will not depend
wholly on the plate resistance of the
driving stage. In order that tte output
stage may have its plate circuit re-
turned directly to ground potential, the
last two stages are operated from a
power supply whose positive terminal
is grounded, thus putting the grid cir-
cuit of the first 7C5’s approximately
390 volts negative with respect to the
chassis.

A 40-pf capacitor C4 is connected be-
tween the output cathodes and ground.
It must be mounted on an insulated
mounting plate. Since one of the power
supplies is operated in an inverted man-
ner, the cans of capuacitors C4, Cg, C?,
and C8 are all hot with respect to chas-
sis, and, if exposed, must be adequately
protected from accidental contact.
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Capacitors C2 and C3 should be
at least of the voltage rating (1,000)
specified, as they have the combined
voltages (about 640) of both power
supplies and the peak plate voltage of
the 6SJ7 cathode follower stage across
their terminals.

It was felt best not to ground one of
the 6.3-volt heater windings, since the
cathodes of all the 7C5’s are at a high
d.c. potential above ground. Were one
of the tubes to develop a cathode-to-
heater leak with the heater circuit at
ground potential, one of the rectifier
tubes would be destroyed if the primary
fuse should not blow.

One of the photos shows a front
quarter view of the completed instru-
nent and the other, an underneath
view, shows placement of parts. In the
latter photo the input circuit is at the
right and the output stage in the mid-
dle with all electrolytics and the power
supplies toward the left.

Though the frequeney response of an
amplifier may measure up to snuff, the
waveform of the input voltage may not
be repraduced accurately in the output.
This is due to non-uniform phase shift
between stages; different frequencies
are shifted by different amounts.

A square wave may be fed to the in-
put of the amplifier. Since it is rich in
(odd) harmonics, the output waveform
as observed on a scope will be square
only if the phase shift in the amplifier
is uniform and if the frequency re-
sponse is wide. It tests both at once.

The instrument has proved jtself ex-
tremely useful in adjusting and testinix
various types of amplifiers, and also as
the timing base for an electronic
switch. The time and money spent in its
construction have been more than re-
paid by the usefulness of the equipment.

RADIO-ELECTRONICS for
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SOLDERING PLIERS
Durst Mfg. Co.,
North Hollywood, Calif.

A new method of soidering radio
ports is introduced by these pliers. The
two arms of the tool arz nsuloted from
each other and connezted to a low-
voltage, high-current *ransfarmer. The
wires or parts to be joined are held by
the pliers, and the fao* switch is pressed
tor an instant. The comoonents and the
solder are heated eno g4 by the high
current to melt the solder and form ¢
solid joint,

The pliers remain coo' 1t ofl times as
does the work, except at the point of
contact. Less salder is used ond suf-
rounding ports—capoc tor wax, plostie
spaghetti, and so on—1ire not dam-
aged. The pliers may alisa be vsed as
an ordinary tool, saving time ordinarily
needed for chonqmg -ools for solder-
iny,

CIRCUIT-BREAKER PLUG
Hopax Electric, Inc.,
New York, N. Y,

Providing protection ‘o electrical de-
vices and te power w ring this plug
contoins an interesting ¢ rcuit brecker.
The power cord from o~ electric motar
or other device is conrected to it. and
it is then inserted in a1 "1e socket as is

AR T s

on ordinary a.c. plug. When the device
shorts or overloads and draws too much
current, o smoll lever, which ordinarily
rests between the prongs, springs up
and pushes the plug ot of the socket.
The breaker is reset by lifting the lever,
pushing it bock beta~en the prongs,
and re-inserting the pl,q in the sacket.

Designed primarily for fractional-
horsepower motors. th- anit should be
vsable for electronic env pment os well.
Rotings vp to 10 omoeres are avail-
able,

VERSATILE BINDING
POST

Superior Electric Co,,

Bristol, Conn,
The 5-Waoy binding nost is intended
for general radio vs- It should be

especially suitable for 'est and megsur-
ing equipment. Five d ferent methods
of connection ta it arc possible: spode
lugs. wire [size up to No. 12) through

the center hole. wire laoPed oround
shoft, clip leads (there is enough shoft
for this when head is turned ta end
position}, ond standord ¥%-inch banono
plugs,

The hexogonal-shoped heod being
coptive, it cannot get lost. The posts
are furnished in red and black, with
30-ompere capocity and o IOOOwork.
ing-volt rating.
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V.H.F. YOLTMETER
Sylvania Electric Products, Inc.
New York. N. Y.

The Polymeter Type 221 is o vocuum-
fube voltmeter with essentialty flat re-
sponse from 20 cycles to 300 me ond
usable uvp to 500 mc, A special sub-
miniature tube vsed in the r.f. probe
provides high input impedance and
very low capacitance, Vacuum-tube
rectification is used throughout. 5ix
scales give d.c. ranges of 3 ond 1,000
volts, which can be multiplied by 10
with a 10-kv occessory probe, A.c. volt-
age ranges are the same as those for
d.c.; r.f. vp to 300 volts may be meas-
vred. Resistance and current ranges ora
included,

ANTI-STATIC
COMPOUND

Merix Chemical Co.
Chicago, 1II.

Plastic phonograph records, such as
the vinylite long-playing discs, occumu-
lote o static electric ¢charge which at-
tracts dust ond lint, making the ploy-
back noisy. Anti-Static Compound No.
79 is o liquid chemical which eliminotes
the charge. Applied in small quontities
with a lintless cloth to either side of o
vinylite disc, it dries quickly and (as
confirmed in tests by the editors) does
not harm tha record, After opplicotion
of the liquid, the discs have no appar-
ent chorge; they remain unusually
¢lean and noiseless.

The liquid shovid be applied with o
dampened cloth, using o ¢irculor mo-
tion following the grooves. About |50
records can be treated (one side each)
with o 4.ounce bottle of Anti-Stotic.

MINIATURE RESISTORS
Wilkor Products, inc.,
Cleveland, Ohio

Carbofilm resistors are available in
sizes from Y4 ta | wott ond resistonces
from 20 ohms to 5 megohms. The small-
est resistor is 1 /16 inch in diameter and
only % inch long. Insulated units moy
be had

TUBULAR TWIN-LEAD
American Phenolic Corp.,
Chicage, Ill.

Amphenal's Twin-Leod wos one of the
first of the ribbon-type dual transmis-

sion lines, The flat line undergoes
changes in characteristics, however,
when moisture or dirt collects on the
surfoce of the insuloting materiol, since
all the plostic lies directly between the

New 1 evices

conductors. The new tubulor 300-chm
Twin-Leod made especiolly for recep-
tion {like the tubulor tronsmitting lines
introduced by the company last year)
has the conductors separoted moainly
by tnhe enclosed oir space within the
tube. Thus dirt collecting on the out-
side of the tube does not lie between
the conductors and has little eHect on
electrical characteristics. Additional
features gre lower wind resistance and
Qgreater strength,

PORTABLE METERS
Weston Electrical Instrument Corp.,
Newark 5, N, J,

The model 901 series of a.¢. and d.c.
voltmeters, ommeters, milliammeters,
and microammeters features instru-
ments with easily seen scoles and effi-
cient shielding, Unbreakable windows
extend the full width of tha meter and
curve around eoch side to reduce
shadows. The wunits have hand-cali-
brated mirrar scales and knife-edge
pointers. Basic accuracy is within 0.5%.
Instruments using rectifiers far reading
a.c. hava an accuracy of 1.5% of fuil
scale.

CAPACITANCE
COMPARATOR

Clippard Instrument Laboratory,
Inc.,
Cincinnati, Ohio
Model PC-4 copacitance comparatar
is on occurate production- line test in-
strument designed to aid in selecting

ond groding capacitors. It moy be used
by non-technicol personnel to obtain
results within 0.2%. The range of the
reading is 10 puf to 1,000 uf. The meter
is @ 4-inch direct.current D'Arsonval
type.

DUAL-POINT PICKUP
Electro-Voice, Inc.,

Buchanan, Mich.

The Twilt is o torque-drive crystal
phanograph pickup wi?h two tips on the
stylus_shank. One has o [-mil rodivs
for micragroove records ond tha cther
3 mils for stondard discs. Either is
placed in positicn by t#ilting tha car-

tridge in its special holder, which moy
be installed in olmost any standard
arm, The arm should be lightened for
a 4-grom stylus force. Output is | volt
ot 1,000 cycles from the RDI0 test
record,
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SWEEP GENERATOR KIT

Radio Kits Co.,

New York, N, Y,
Model SW5 is o kit of parts for build-
ing a 2-224-mec test qenerator for serv-

P

|

icing AM, FM, or TV sets. Either AM
or FM output is available, with @ max-
imym FM sweep width of 10 mc, Sweep
ond phasing are variable; o sweep-svne
output is provided for aon oscilloscope,

ABOVE-CHASSIS

Clarostat Mfg. Co., Inc.
Dover, N. H.

The Stondee is o new-type vertical
power resistor for abave-chassis mount-
ing.

Basically, ths Standee comprises o
wire winding on Fiberglas core, bent
in hairpin form with o mica separator
between the legs, placed in o ceramic
tube filled with cold-setting inargonic

cement, ond pravided with bottom ter.
minals and mounting bracket, The lugs
are locked into the tube wall in oddi-
tion to being seoled in cement. By
hoving this power resistor mavnted
above the chossis, the problem of heat
dissipotian is neatly solved,

Stondees are availoble in the stond-
ard 19/32-inch diometer, in heights of
Wa, 2, 24, ond 3 inches, with power
rotings of 10, 15, 20, ond 25 watts,
respectively. Moximum resistance vol-
ves are 4,000, 9000, 12,000, and 15.000
ohms, respectively.

SCOPE LENS
Allen B. Du Mont Laboratories,
Ine.,
Cliften, N, J.

The new Type 2542 oscil'ographic
projection lens, is a two-e'ement, sym-
metricol, objective lens with a relative
aperture of §/3.3 ond o focal length of

7.7 inches. It proiects an oscilloscope
pottern up to 3 in¢hes square from 8
to 30 feet, resulting in o picture as
large as_ 12 feet square. Axiol light
;go/nsrnlssmn of the system is obout

An advantage of the lens is the sim-
plicity with which it moy be maunted
on any oscilloscope equipped with o
bezel similar to that supplied with Dy
Mont instruments, {This bezel mov be
had separately.) The lens is slioped
into the bezel and_d clomp knob on
the lens is rototed. The lens is designed
primarily for use in lectures and dem.
onstrations.
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i LAFAYETTE
5 SHOWCASE TEST EQUIPMENT E
E AT ROCK BOTTOM E
i PRICES i

Limited quantity. Showcase display models
of popular type quality test equipment in
small quantities. Brand new merchandise . . .
current models. ORDER NOW . . . at these
SLASHED PRICES!

SUPREME 576 SIGNAL GENERATOR
RF Ruangers: 62:.208 KC; 650-20%0 KC; 2050.6500
KC: 6052005 MC tundamentals. Audio: 40 (ydes
voltage output continuously varable. RF carrter mod-
ulated at approa. S077 at 400 (ydles, 110-129V
Sujo0-cycle. Yy x 83 x 734", Wt: 15 Lbs,

K21667 Was $67.57 Now $47.77
SUPREME 56! AF.RF OSCILLATOR

S types of signal output; variable audio 15-15,000
cye, Unmodulated RF 65 KC-20.5 MC. Varable audio
modulated output (807, ) brequency  modulated
RF. 151 x 111, x 83%. Wi 33 lhs.

K21717 Wos $133.87

TRIPLETT MODEL 3212
COUNTER TUEBE TESTER

Sockets for 1, 5, 6, T-prong large and small, 8-prong
octal and loctal, S-prong bantam, ~-prong miniature
and  sub-mimiature, Full range  hlament voltages;
1»—.75/:.:11.»a/l.w:p.s;j.s,s;n.s‘?jp1:.(1;3”5:/()01
SOJRSI9SF100£1 10, $1,* BAD and GOOD colur coded
suale, Neon indicator short test. Hlununated roll chart,
-V, o0-cydde AC, 15 x 1134 x 0", Wt; 15 Ibs.

K21518 Wos $62.23 Now $47.77
TRIPLETT 2432 SIGNAL GENERATOR

6 bands: =5 KC-50 MC, 3074 internal modualation at
400 cy. 00-cyde audio signal at panel jacks, Excel
lent stabibity and accuracy, Tubess 657, 65, 650G T
VR-150-30. 11%-V., sgjeihcycle power supply. 10 x
1 x 634", Wt; 16 Ibs,

K21507 Was $66.15 Now $44.77

TRIPLETT MODEL 2400
VOLT-OHM-MILLIAMMETER

DC sensitivity: Soo0 ohms/V. Ranges: DC V. 0-10§
SOL250/500{1060 ; DC amps 0 10, DC ma: 0-110§
sOf2500 DO mcro-amps 0-2500 AC V.0 104504 250
SHO1000 at 1ot ohmsfV ;. AC amps 0=.5f1{5/10;
Resist: 0—=4000710.000 ohms, 0440 megs . DB-10 o
~19, =29, =43, -9, -99. Portable case 1 x 10 x 5347,
Wi 13 the,

K21506

Now $91,77

Waos $48.51

JACKSON MODEL 643
VOLT-OHM-MILLIAMMETER

11-key, push button selector. Volts AC and DC
OO 2500500/ 10005000 ; =10 to —14, 10 to 34, 30 to S
db, DO MA o/ 17107100250 0-10 amps. O-3000
3000005 megs. DO sensitivity: 2000 ohmsfVo
Portable steel case 813 x 81, x 0", Wi K lbs, With

selt-contamned battery & test leads.
K2175¢9 Wos $44.75 New $32.77
Jackson 642, same as above except 0-100 microamp

meter, and 073000/300,000f30 megs, DC sensitivity ;
20000 ohmsV

Now $36.77

o)

K21653 Was $58.31 New $42.77
SUPREME £65 VTYM

DC Ranges, gf1i2.5710f5012504500 ;. AC 07172 5110

250 DC oinput resstance 40 80 megs; AC 20- K

megs. Input capacity 9 mmtd. Probe incdudes -
trequency dinde, Portable case 91175 v 335 x 91,,,",
Weght: 11 Ihs,

K21411 Was $62.23 Now $39.77

JACKSON MODEL 637
DYNAMIC OUTPUT SET TESTER

17 ranges, 10 tuncoons ; push-button sctection, Fila
ment voltages =9 to 1150 Neon lcakage test. Chedcks
Dallast tubes and condensers, AC & DC V., ranges:
O/30/100/250/500/100072500 ; 10 to =54 Jdb. DC MA
OfL 1071007250 0 0-10 amps ; OGhms; 0730007300 00
30 megs. Portable wak case 143, x 133, x 6", With
selt-contaned ohmmeter batfery and probes, Wt: 18

.
K21440 Was $95.55 Now $69.77
Mail Orders Only

LAFAYETTE RADIO

RADIO WIRE TELEVISION, INC.
Dept. JH-9
100 6th Avenue

Radio-Electronic

Jdircuits

AMPLIFIER CONTROL UNIT

Many lovers of high-fidelity recorded
music go to considerable trouble and
expense to develop reproducing equip-
ment meeting their needs. All too fre-
quently, the joy of owning and operat-
ing such equipment is marred by the
fact that the amplifier chassis just
doesn’t harmonize with most household
furnishings and is too bhulky to be hid-
den in a convenient bookcase or radio
cahinet, An amplifier is seldom mounted
in a closet or an attic because the opera-
tor wants it close at hand where he can
control the volume and tone at will.

the two BOOST positions, a capacitor is
inserted in series with the 15,000-0hm
resistor, making the output impedance
of the smaller leg of the voltage divider
(and therefore the output voltage) in-
ecrease as the frequency decreases. In
cither cUT position, a capacitor is in-
serted in series with R1, increasing the
impedance of the larger section of the
voltage Jdivider as the frequency de-
creases., The output voltage available
across the smaller seetion decreases as
well,

The TREBLE control is a single-section,

2050 ™ ) 8+250- 300
/i v Iy + = 300v
|zou% %:vzox Stk
>
~ AR REL . S0uut TREBLE
65L7-GT | I 645 i
2| 8| <08 *.‘C W05 ‘ | 3 39957 | 0wt
xTAL
VAR REL Py SVl g T l
< 30uut
] ) ] TUNER $ =LA?‘|-- Zo
PYLGAD 120m 470K 0001
REs 9 o 8] Mg ts T
p! — —o
3.6K% 1:2.zﬂzo 1002 40257 ’t'ooo&s
<
| [ Tasv |
003 —
e 5. 2ue T I R (R RI 200k R2SI5K
o F'oo‘rl BASS = 2
AA — —
XTAL Pl
7 ]’ Foos fu003 T.oa__?:J T T T
TULER - T T?? | « |
FLATA  ®euT o~k BoosT
FIL PINS - 6SL7-GT:7-8;645:2-7 R3 200K  7200-AX CABLE TO AMPL!

This amplifier control unit, with its
volume and equalizer controls, is on a
10 x 4 x 23;-inch chassis that can be
mounted in the cabinet of a large rec-
ord player. Suggested by a cireuit in
Radio and Hobbies (Australia), it con-
sists of a 6SL7-GT compensated pre-
amplifier for variable-reluctance mag-
netic  pickups and a straight 6J5
amplifier designed with a gain of ap-
proximately 14 to compensate for the
losses in its plate equalizer circuits.

Scparate high-level input channels
are provided for crystal pickup (with
compensation) and radio tuner,

The Bass control is a twe-circuit,
five-position switeh. When this is in the
middle position, the low-frequency ve-
sponse of the equalizer is flat. Low,
middle, and high frequencies appear
across R1 and R2 in series. Approxi-
mately 13y of the available voltage is
taken from the junetion of the two
resistors and applied to the 72-ohm co-
axial output cable through a 200,000-
ohm resistor. The output and input
voltage are approximately equal Dbe-
cause the loss in the voltage divider
compensates for the gain in the 6J5.

When the BASS control is in either of

LINEAR

A nummber of communications receiv-
ers lack S-meters, making it practically
impossible for the operator to give ac-
curate comparative signal-strength re-
ports, A simple linear S-meter that can
be added to almost any superheterodyne
receiver having one or more i.f, stages
en the a.v.e, line was described in Short

New York, N, Y. | Wave diaguzine.
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tive-position wafer switch, When this
control is in any BOOST position, a small
capacitor shunts the highs directly to
the output terminal rather than going
through the R1-R2 voltage divider. In
the cuUT position, highs are attenuated
by a 100- or 500-unf capacitor across
the output terminal.

The apparent input capacitance of
the 6J5 (due to Miller effect) might be
sutliciently high to cause high-frequency
losses when the treble control is in the
center or flat position. This can be com-
pensated by connecting a 30-uuf air
trimmer to the center position and ad-
justing it to about half capacitance to
give just enough high hoost to flatten
the response curve. The 200,000-ohm
resistor R3 prevents interaction be-
tween the equalizer sections.

Operating voltages may be taken
from the amplitier, from a tuner, or
from a small power supply.

The control unit is connected to the
amplifier through the shortest possible
length of 72-ohm co-axial cable ter-
minated with a 1-megohm resistor, This
l.megohm resistor is the grid resistor
or volume control at the input of the
amplifier,

S-METER

Only two vesistors and a 1-ma meter
are required for the S-meter circuit
shown, R1 is the normal cathode re-
sistor in a typical i.f. amplifier con-
trolled by a.v.c. voltage. R2 and R3 are
the resistors which must be added to
the circuit. Measure the voltage drop
across R1 when no signal is being re-
ceived. Adjust the potentiometer so the

RADIO-ELECTRONICS for
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voltage between its arm and ground is
equal to that across R1. When this ad-
justment is made, the meter will read
zero. An incoming signal will reduce
the cathode current, thereby decreasing
the drop across R1. This makes A nega-
tive with respect to B, and some cur-
rent will flow through the meter, mak-

IF AMPL
B+150v
R2 & 30K
=.0-1MA
8 _|{ =
RIFSK = %mmnm
ing it read upward. Sensitivity can

be controlled by adjusting the arm of
the potentiometer. Values on the dia-
gram are for an i.f. stage using a 6K7,
6SK7, or similar tube. The voltage for
the bleeder should be taken from a 150-
volt point in the receiver.

UNUSUAL NOISE LIMITER

The plate current and the maximum
signal level of a pentode are controlled
by the screen-grid voltage. This action
is used in a novel noise limiter described
in The Short Wave Listener (London).
The circuit shows a 6B8 as a combina-
tion second detector, a.v.c. source, and

first a.f. amplifier.
B+250V

———— i

-
0 OUT :Esmn

IFT

-~
5oox;:-—-

L001 NOISE SILENCER

{'CHASSIS 8~

A= =

The screen voltage is supplied by a
voltage divider consisting of a 240,000-
ohm resistor and a 500,000-chm potenti-
ometer. This control can be adjusted to
a point at which noise cannot exceed
the signal level.

This circuit can be applied to other
tubes similar to the 6B8 and to sets with
a pentode first a.f. amplifier.

A=

.le\ I

i oz
AUGUST,

1949

Tunes
. M. Supe

tio detector.
weight 7 Ibs

ity 250 K.C."

| SEE YOUR
i _D-E'LUHIE [ EoAXIAL
ANTENNA

{ BEST RECEPTIOMN—LIST 5

deep. Schematic and instructigns.

CALLS
CABS
¥THILRS

Taml

rh‘l52 -162 Me*acxté_l.egc 33995
Tubt ST () 5816, 1978, 3585, I5WA.

2 stages high gain 10.7 Meucyclo 1.F.’s. Ra-

Plastic cabinet 1 0‘/§h6%x6
ipping

Sensitivity IO Microvoits or better. Selectiv-

s of better.

Reception expectancy with attached antenna
from 50 Watt transmitter 3 miles, much
farther from transmitter of more power or
outside antenna.

Ready to plug in and use; 28 Watts power
consumption.

DEALER FIRST OR WRITE

RADIO APPARATUS CORP.

FOUMTAIN 5. THEATER BLDG
INDIANAPOLIS §, INDIANA

EHE]

SUMMER SPECIALS:

MP-22 MAST BASE Mounting with

- = sbring  action and nountlng  bracket
insulated at top to reccive M=-33 Mast

Section lsted below. Mast Base MI'-22

only . 82,95

MAST SECTIONS——}'nr above M*-22
Base. tubnlar  aleel.  copper  conled.
painted in 3 oot <ertions. Bottom sec-
tion MS-3% ean he used (o make any
length. M.32-51-30-19  fgr taper.
Herew-in type. Any sectlon—IFrice

1 50¢ Ea.
TELESCOPING STEEL ANTENNA
Three sections 4% long. Telescoped 40”.
Hize: %7 to 'e*. Price ......... $1.50

COMMAND TRANS. AND RECEIVER TRANS-
FORMERS—110 V.A.C. 60 CYCLE INPUT
l')ulnul 600-0-600 V.A.C. at 250 MA. 12 V.AC. at 3
mps.; 12 VLAC at 3 amps. & i V.A.C. at 3 amps.
ZREH-108 ., .. ........ .. ... 86,90
Qutput : 250-0- "50 V.AC, at 60 Ma., 24 V.AC, at 6
ambs.: 8.3 V. . at .6 amps. *REH-109 .. $3.00

MOTORS
6 or 12 Volt AC-DC Heary II\)W reversible Motor whg
2w

5/16° x 7/18° shaft. Price:
6 Volt AC-OC Motor—Ildeal for auto hm!. models, etc.

Shaft %" x %" Used—Tested .................. $1.50
Maodel Mntor—m Volt AC-DC %' double end shaft Motor.
Size: 2%" L. x 2%" W. x 1%* H. Price ......... $1.50
110 VoIt 60 cycle, Hail Bnnrlns Moter, approx. 3300
Ill'\l /'.’5 H.P. Shaft: 3/187 x %" Motor size: 833'
L. " H. Converted type. l'rite ................ $2.95

Hlnd Tool Moter—12 Volt AC-DC—5600 lll'\t 3%" L.
x 1%" Dia. with splined shaft %" D. ke
LR A aoan a0 A an6n Gas e aE aaaaa s Gk 8s aaonaas

BLOWER—I110 Volt 60 excle, 4" intake. 2" outlet. Ap-

prox. 100 cu. ft. dis. Maotor slze: 3° x %1730 RI’M,
Price. New. $6.95. Price—Motor only .. ......... $3.95
MISCELLANEOUS:

Coaxial Cable—125 OItM Cotton covered—50 Ft.. ..
Coaxlgl Cahle—72 OHM Rubber covere
Cable—4 Cond. Rah, covered, shielded
Wire—2 Coml. Rub. covered =14 ulumle
FL.B FILTEH 12000 CPS . ... oo
TU-17 or 25 for BC-223—Price. New . ..

(‘able for BC-223 w/PL-50 each end L.75
Cahle for 180°-37 -61_each end ... 1.75
[ % &3iKF10, or 67F13 2.95
-21A Loop—I'rice, Usedd . ., ..., 3.95
far L1'-21 Ilum—l'l.-lll or IL-108 E.00

-365 Card for 1.I"-21 Loop 1.50

Address Dept. RE o Prices—F.0.8., LH’HG Ohio « 25% Deposit on C.O.D.'s ¢ Mimmurn O.rder $2.00

FAIR RADIO SALES

FT:237 MOUNTING—For HC-601 and 603's., and rnr
Bee58d and 683°s, U'rices: '3ed—$7.00; New ... $9.9
GN-45 GENERATOR only. Used - N

LEG and SEAT ASSY. F/iland G
CRANKS F/Iland Generators, ea. .......

SELSYN TRANSMITTER & INDICATOR SYSTEM

Ideal as radio beam Dosition Indi-
cator for Ham. Television, or 'am- ¢ ¢
merclal use. Complete with 5 fnch !
1-82 Indicator, Autosyn Trans., 12
Volt 60 cyele Transformer, and wir-

tng g . g

pgrsctions. Frie 7 67,95,
PL-118 PLUG t/1-82 | ..., $1.00
DYNAMODTOR—['se your electric

shaver in »our ear! Dynamotor “ll||
supply 110 Volt H0 MA from 6
VI amd will uperate most types of .

AC-DC  shavers. Normal operation
12 VDC input: 220 VoIt 100 MA outbut ......... $1.95
DYNAMOTORS:

INPUT: OUTPUT: NTOCK No.: PRICE:
2V, DC 450 V. 60 MA 1 9450 $3.95
12 v. he 220 \' 100 MA D 402 3.95
12 vV, DC 440 V. 200 MA D 401 "7.95
28 V. bC F/SCR 522 PE 94 7.95
12/24 V. DC F/XNo. 19 MARK 11 /8 23 9.50
13/26 ¥. DC  F/RC-845 I'E 101 2.9%

2/24 V. DC 500 V. 50 MA D o313 2.95
28 V. bC ¥/Comm. Re-
celvers DM 32 1.95
14 V. DC 230 V. 100 MA DM 20 3.95
12/24 Y. DC 440 V. 200 MA-~
and 220 V. 100
9.95

D 10 4
100 Uc[a Incerter \Ir‘.- 9F
(Reeonditloned) 14,95

2JIGI SELSYN MOTORS -WITH CAPN: (‘an be u<ed
as posltton (ndicalor for antennas: P10 \'nll 60 cvele.
with instructions, Normally oberates from 57.5 Volts 400
cscle. Price per patr $3.00; I'rice—(‘abs on]r. ea. ..50¢

3 V. hC

SELSYN #C.78248—113 VoIt AC G0 rycle. Size V 3%"
X 534" ('an be used to tarn small antennas or for positlon

indlcator svsterns. Price per Pair ........ ... .. ., $3.95
TRANSFORMERS—110 VoIt 60 Cn-le Primaries:

Sec, 24 Volt 2 amp. .. .. ... .. .$2.25
Ser. 14-14 or 28 \n]l .% or 15 amp. 4.95
See, 12 Yolt 1 amp., 1.50
Nec. ¥4 Volt 1 amp.. 1.95

Ree. 24 Volt .5 amp..
V.A

AC. 2.5 amb. 2.95

T— 60 MA 6.3 V. 5 amp.. 5 V. 3 amp. 2.45

— 90 MA 6.3 V. 4 amp., S V. 3amp..... 295

00 VTE—200 M 8.3 V.6 amp.. 5 V. 3 amp.. 4.75

132 SOUTH MAIN 5T

LIMA, OHIO

WHERE RADIOMEN MEET, EAT and SLEEP

Visit the
FAMOUS
FIESTA
LOUNGE
Renowned for
Fine Food

ALL YEAR

HorzzGranmo

Atlantic City’s Hotel of Distinction

The ldeal Hotel for Rest and Relaxation * }
Beautiful Rooms ¢ Salt Water Baths * Glass
inclosed Sun Porches ¢ Open Sun Decks
atop ¢ Delightful Cuisine ¢ Garage on
premises. * Moderate Rate Schedule.

Exclusive Pennsylvania Ave. and Boardwalk

www americanradiohistorv com
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SERVICE A

; «~ RADIO

WITH THIS MODERN

SERVICE UNIT
TELEVISION ond FM rodio present un-limited
opportunity for service PROFIT , . . Your
profits ond service require the best equip:

. SER-V:.LUX.
e Custom built instruments evoil.

ment , .,

oble for oll lypes of service .. , or,
unit con be supplied with blonk
ponel.

Write for bulletin D

SERVELUX

MANUFACTURING CO.
39th and Buchanon Ave.
GRAND RAPIDS, MICH,

>

BANDWIDTH CONTROL
Patent No. 2,464,125
Harold G. Fisher and Eugene O. Keizer,
Princeton, N. J,
{assigned to Radio Corp. of Americal

Described here in connection with an i.f. am-
plifier, this electronic control varies bandwidth
of an amplifier while maintaining a flat response,
The reactance tube is connected as an artificial
inductance to couple two i.f. stages.

IFAMPL |
g IF AMPL
- BT - =
L -ﬁh*gik
. = -— d
J'ﬁj * 'I.c %
— =y 1
L |l |
e+ TAET —
* -
—3 o
EFFECT OF COMPENSATION L 7F
L ALONE EFFECT " 9,
A

[ BAND WIOTH CONT

When the bandwidth control (see figure) is set
near the grounded end. the gm of the reactance
tube is high. This resultz in & higher I}, for a
given Eg and ia eauivalent to a lower effective L
and more loading across this effective inductance.
The lower inductance increases the coupling be-
tween stages, but the double-hump response does
not appear because of the added loading.

The bandwidth variation is also accompanied
by a change in mid-frequency. As the value of L
is decreased, more of the higher frequencies are

- RADIONIC

Fowse of Radis and Telewsion Buya

BIG
61 sq.in.
T.V. Set
$169.50

2| tubes incl. 10” picture tube. RCA lic.

Nationally Known Name. TERMS: 20%

dep.; Bal. COD; FOB Warehouse.
EQUIPMENT

RADIONIC couvranr

Tribune Theater Eutrance

170R Nassau Street New York . N Y
WOrth 2-0421 :: Open daily 9 to 6--Saturday 9-5

L ff MAIL TODAY!
FREE o s oo
m"ﬁ“;ﬁwm~ |

ot 10

i -
_.---""'"'_.-.- co.. ™

e

gNT Oy 1, N
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of gorie® ==
A catalol nd B '
upes * 1
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P , making the center frequency higher.

To compensate for this undesired condition, the
gm of the following i.f. tube {(of which the grid
is shown) is also controlled. As the bandwidth
putentiometer is set near the grounded end, the
gm of the i.f. tube is increased. Due to Miller
effect, the input capacitance C of the tube rises
thus restoring the mid-band frequency to normal.

As the potentiometer is rotated to the negative
terminal, bandwidth is decreased, loading reduced
(to maintain the flat response), and the input
capacitance to the following tube is less. thus
maintaining the center-frequency value.

INTEGRATING CIRCUIT
Patent No. 2,463,553
Raymond C. Olesen, Altadena, Calif.

(assigned to Consolidated Engineering Corp.)

Integrating systems are pulse-shabers used in
television receivers and various pulse cirecuits. In
this circuit one is used to convert a voltage pro-
portional to velocity into one that is proportional
to amplitude.

_FEEDBACK LOOP

Sound or seismic waves are conveniently de-
tected by a magnetic type of instrument which
may consist of a fixed electromagnet with a wind-
ing at the poles. The coil support is made so
heavy that it cannot follow the motion of the
eleciromagnet. Therefore a sound or seismic wave
will cause the electromagnet to vibrate, but the
coil remains relatively stationary. This results in
an induced voltage in the coil. Its output is pro-
portional to the velocity of the wave.

Often the required response must be propor-
tional to the amplitude instead of velocity. An
integrating system can also be used for this pur-
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pose. The circuit shown here gives faithful in-
tegration and far more output thar is possible
with the more simple R-C networks.

Because of a relatively large value for R, the
output current through capacitor C is nearly E/R,
that is, practically independent of freQuency and
outbut imPedance. The voltage across C is the
integrated response of the input voliage. A re-
sistance-capacitance network is added at the out-
put. This makes possible g grounded output which
is convenient as well as extending the range of
the integration.

HIGH-EFFICIENCY
MULTIVIBRATOR

Patent No. 2,465,249
Cyril E. McClellan, Catonsvilte, Md,
lassigned to Westinghouse Elee. Corp.}

A conventional multivibrator is a very ineffi-
cient device. An input signal causes one tube to
conduct and . . . blocks the other. At the end of
the short pulse the first tube returns to cutoff,
and the second passes eurrent until the next pulse
is applied. Usually this interval is much greater
than the duration of the signal. The second tube
contributes no useful power; yet it conducts al-
most continuously.

This patented improved multivibrator also uses
two tubes. but both conduct only during the exist-
ence of the input signal. Then both go back to
their normally blocked condition.

Hattery B biases both tubes to cutoff. A positive
input pulse unblocks the left-hand tube, allowing
current to flow through the windings of T to the
cathode. As the abrupt flow passes through R, the

f‘l'l'l" 1 X 1
T ﬁ i
i_fl

ot

LOAD ¢
g

voltage drop is transmitted through C to both
control grids. This voltage being positive, both
tubes are saturated. When this condition is
reached, capacitor C berins to charge; a negative
charge colleets on the grid and both tubes are
quickly blocked, ending the cycle until the next
signal arrives.

Transformer T accentuates and sharpens the
pulse currents.

WIDE-BAND AMPLIFIER
Patent No. 2,460,907
Alfred C. Schroeder, Feosterville, Pa.
(assigned to Radic Corp. of America)

An excellent i.f. or r.f. amplifier. this 6J6
amplifier is especially effective as a first stage
because of its low noise factor.

The first triode is a cathode follower. The
second triode is used as a grounded grid stage.
This arrangement is slightly different from the
“cascode’” which has the first stage connected
with its ecathode grounded (Rapio-ELEcTRONICS,
October, 1948). The advantage of the cathode
fellower is that the input capacitance (Cj in
dotted lines) is reduced by feedback. This in-
creases the gain bandwidth product of the ampli-
fier. An r.f. choke couples the stages. This choke,
with the distributed cathode-to-ground capaci-
tance (Cg). forms a resonant circuit, thereby
improving gain and signal-te-noise ratio. The out-

; RF OR IF
E STAGE

Y
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New

put transformer, tuned by Co to the center of the
passband. is shunted by a resistor to lower its
Q) for wider hand response.

The total amplification is nearly equal to that
of a high-gain pentode stare. Stability, band-
width, and noise factor arc better.

CRYSTAL OSCILLATOR

Patent No, 2,459 842
George T. Royden, S. Orange N

(ossigned to Federal Tel. & Rodio Corp.)

In this two-stage oscillator the plate of the
second tube fecds back to the tank 1. along two
paths (A and B). A feeds to the first grid. This
is positive feedback because the second plate and
the first grid are in phase. Path I3 feeds hack
voltage which is out of phase. The negative feed-
back is made greater to keep the cireuit from
oscillating.

A crystal is connectell in the negative-feedback
path to form the equivalent of a high-Q series
resonant circuit which bypasses the negative-

PATH A

SSanidA S

AAA
A AA

-
-

VY

|-t
s
]
PATH B
feedback voltage to the cathode. Therefure, at
the crystal frequency, there is no negative feed.
back and the circuit occillates only at this fre-
queney.
The ervstal stabilizes the circuit and compen-
sates for temperature and load variutions. Tank
L is tuned appreximately 1o the crystal frequency.

ateat
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REMOTE-CONTROLLED SELSYN
Patent No. 2,462,117
Woard C. Mikkelsan ond Jocob Anthes,
United States Army
{moy be used by the U.S. Government
without royalty poyment)

This is a telemetering system for transmitting
data by radio from one Sels¥n to anether.

The output of uny Selsvn is composed of three
a.c. voltages, the amplitudes of which vary with
the instantanecus position of the stator, In this

XRUTTER RECT.AND FILTER

to the modulator of a stamlard radiotelephone
transmitter.

At the receiving end, the audio si¥nals are sepa-
rated by resonant circuits and are rectified and
filtered. The respective d.c. signals control sepa-

-
17vac

AMITTER

MOD.

-

= AUDIO OSC.

[AUD!O OSEI INJDIO OSC:I

¥

RECEIVER

H

s¥stem the Sels¥n output voltages are rectified,
filtered, and used to control separate nwlio oscil-
lators. As an example, these may grenerate 60,
120, and 240 cycles, respectively. The amblitude
of each will depend upon the Selsyn outlut which
controls it. Each of these audio voltuges is fed

I 7V/50m05€}

rate outputs from a 60-cycle oscillator. These
three a.c. veltages are proportional te those
ohtiined frem the Selsyn at the transmitter. After
amplification, they are fed to the second Selsvn
which will assume the same angular position as
the first.

FISHPOLE ANT.| For Your Mobile Rig!

A1S-49, & MS x Ter:
E or 49c
llnnne For L

BI1L .Iqqlrj
3 for $1.29 ——Ul AN
PL25V for nbme
TRANSFORMERS
AND
CHOKES

5Y 60 cy. INPU
Conzervatively

FILAMENT TRANSFORMERS

2%; 2. .»VCTIG
'\’

73 5/ ARKT
w/u aterpfl &..n.k
v

@il o
EET ubes Nen
3 for $1.2%

21 T
Equlp. Lated

TAT -
AVCT/IA ;.10
2 '.\"3\. 8.5/.86A
$3.25 GV£2 .8A .
Crle xoawe“ 3

B NN N Dk
B ia U107 O A A AR

‘25

PI.ATE TRANSFORMERS

P-Ho—snn\'CT/anMA "GOVCTISOOM A
GDUV /450MA, '58.9 1A
"“14";6?“%"6?‘&‘ r
GO0V 1 AL 250V 077
I'B8S 820VCT * 400\[ Hv, I I A
1’894_2):1(1(»\! 350MA, 2x20 D 1A
2Zx150V/940MA. Sl 50, 240V CT rBIOMA .

COMBINATION TRANSFORMERS

780\‘1:600MA, 6.3/2, %3.95; EQJVCTIH!OMA
[}

3V 3.95
T11—2x300V / 32MA. 3.95
CsO»-—m«wCT {1GOMA, 4.2fF
03 DVCT/BOMA, AL GA . .95
25VCT 75MA. uV‘ ?A ! 3‘3. 10vV/28 4.45
BV d
‘(..'I'

finoveT/s
MAIE

2
BGVL‘T’32\

0350—640\/(:1‘/ OBOA .VCT 3A.
FILTER CHOKES

231V /85MA. $1.00; GHY/150MA . ..%1.50
Sulg I0-20HY, 1530MA, $3.25; B.5HY 1‘25\11\ 1.50
Dual THY/TSMA. F1HY /83MA . . 1.65
IV LIOMA, $1.60: Dual 2HY 1 00 A 75
Dus ZSUTII0MA 31 4.28

R Z5a 314 7.28

Fla80Ma $1.00

gm 2uu\m $.755 Duai

3017 11 3.8 v 2
2 VHY. -mnm, 1300

||| I", PMENT

BAND PASS FILTER

=70473. Xharp band pass peaked a1 T00 ops.

Band-width: 650 cycles at 20 db. down
from peak. HIgh-to-high jmbedance. Can
he plugged inio 'phune ovntl of receiver
for good results. Culs out WRM. 2.00
New. with chreunt dlagram . S

T wk% SPECIALS kk%

ELECTROLYTIC CONDENSERS D.Y. TYPE
TUBULAR, PRONG MOUNT, LUG TERM.
18c ea. 10 For $1.75

MED. VOLY MFD, voLT
ao zs0 401 40 1s0
40 200 404 20 150
40 300 ao 450
2x20 20 10 300
20..10 150 10 200
30430 5 “ 450
40 8 28 40 250
40 400 40 150
s0 200 40/20 150
2210 150 25/40 25/290
2x20 25 2x40 150
30.1% 180
29: ea. 10 For $2.75
2x10 S—-15/20 250,28
s IS ID—IDIZO 350420
20/20 350,25 Axlo 150
20/30 250 3Ixs 150
2x30 150 12 525
30 420 50 13 450
0/20 3%50/2% 3 450
10/50/100 450.100/50 20 52%
15-1%/20 25025 80 150
$0/25 40420420 150
5/1 25350 40/20 150/2%
50/400 40,28 200/28
40/30 50
150 10/50/100 3%0,100/%0
20 20 400/'2% 10/10-10 25/150-150
10-20/20 350/2% 6 450
- 3s0/'2s 20 350
1s 250
VOLY PRICE MFO. VOLY P

L]
45025  $.,69 2x90/20 200/50 %
40028 6 150206 25/50
400’50 1.10 120-60-20 150,28
0 6 250 65 3Ix20 o
150-50-2% 150 149 2x20/20 450/2%
20-10 S0 450/s0 .49 8/ 450/2S
2220 20 400/25 .59 40—20 20 450 2s
40-30 20 40028 .59 40
40 40 25 400,25 .59 40/ 40 25 ITS ’400/50
40-10 8O 4%0/150 .69 40/20 25 45
40-40-10 450 .69 .o 40 16 450 400.350 an
40-30-10 50 .89 450
Ix15-30 300 .69 2r30—15'20 400/325% 8!
2x30/20110 450 1.10 30-1%-10/20 450/29% a9

i i LINE FILTERS
2 GE 100 Amp W/2x5 MFD 50Y ol
Dyn filled cond. 110 VAC. DC. LER-1
Mike FILTER DUAL lTn(wi
L Ml & "1, Easy 1
Xfmr ﬁlﬁﬂ'.'u.“ﬂw’.’."&'.'.m?.- Cnlulon‘r.nrs g"‘y‘zs

w/dimg. and cond. Cumplete.

METER 4K.Y.. O-1MA MOVE

Rnnu— Smith T.ALN. w/External Resis.
312

UTC/Super-
llec. Iwdp.

..... rd. bake. Case. 7_85
FLEXIBLE SHAFT
MC215—12 ft., 10 in. for remol
controd he'lvy nrmuurml c.lblc
CONNECt. . o ovevovn s
ROTARY BEAM COUPLER
RP Coupler; 360° Rotation: 3 Turn Coupnm: I-lnk
Plastic Case Mount un Side, 1'mic 52‘95
Kit Lugs—Small lndio Type, 300 For. ... .. $1.00
Kit Lugs—Large lamio Type, 100 Foro ... ... 1,00
Kit Trimmer Condensers—\Vas used as samile kit of
famous contensep (.0. sSome Illt for 32 S0 as
Ebecial. 1uw I* ..

SEND FOR LIST OF MANY OTHERS
TUNICATIDNS ¢ SRR

131 LIBEXTY ST.oro1.4
NEW YORK T, N

Kit Coil and Choke_1
Kit Coil Forms—Thd'd OF. « e v o rans
Kit Power Rhcostate—25 and 50 watt. G Fcn . 3.a9
Kit Vitreous WW Res$..20Q FOr. . ..-ccvvuuruannas . 1.00
BASIC KITS
Basic 37 Pwr. Supply contains Trans
l()ﬂﬂ\- I.'noMrL 6 JVII 2A. @.3/1.2A. 2 IMFD¥
2500V, ube. Sockel. 100000 ohm Hesis. 5
TACE | 3yp ' Fiom e n B TER hdm W ~pe - - o pumege o = o
Bsasic 5" and 7% TV Power Supply containe Trens.
k 4N 2.3/2A. 2—IMFD 7500 Pyr., 2x2
x‘ke: 1— 1110000 ohm resls. Price 9.95
BassC 15 Wail Amplll‘rr rwn Squly eonum: Trans.
BOOVCT/ 155 . TR 800V,
Dlli-'ll (‘lmk( muv 2\)0MA ST4 “Tube, Socket. o0
VT R ey s © g (= =oce, W BN e B 5
Basic 50 W Amphher ‘Pwr. 5u upply contains ‘Trans.
RBHOV(T ?nO Dual 101IY 200MA Choke. 2-
TMEFDR guov, yTl Tule. Seckel. I'rnee. .o oo -10.78
TELEVISION COMPONENTS
Tu umme._anoo\J/.,\n —2o\c1'/200m\ 6.Av/
GaAV . 8A, HV/HA, 25V /3A. Full Power
P.u:kel for 5" and 77 Scope Sunnly Speclal..... - 6.9%
Transformer— {0000V /3M A for 107 aned 157 $10.9%
Deflection Yoke for 5% to 127 Scope Tube Fully
eastl. Iltay 208 ‘. .95
Deflection Yoke—Same as above Phileo. - q 3.95
Focus Coil for above WE D 163915, : 4.25
Blocking Oscillator Trans,—1 5000 cy. llorl:nm.al
Ratin. 2:1 Freail, .88
Blocking Oscnllatnr Trans.—0318 1: 1.50
illator Trans, —Tu s Rnlln 2.1 1.75
—Ray 2: 1.7%
YE Sweep Choke—3HY .75

Kit Ferrule Res

500 Pes. New, u‘s' X
Wit Fuse and Ferrule Clips. 20 Fo 3
Q l;wru.-d n F. and les 2.k
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TELEVISION

SETS
PARTS
ACCESSORIES

WRITE FOR FREE CATALOG T8
HERE ARE SOME OF THE SPECIALS

TELEVISION TRANSFORMER
Pri. 115 Valts 60 Cycles Sec. 2500 Volts @
2 ma.: 6.3 Yolts @ .6A.: 2.5 Volts @ 1.75A
Small size—brand new PRICE $3.85

" SPECIAL! TELEVISION L.F.
TRANSFORMER

Here is o shielded transformer consisting
of 2 slug tuned coils, 4 ceramic con-
densers, 3 mica condensers ond two re-
sistors resonating at 21-29 MC. May be
converted to Television Video or Audio |.F.
Transformers or disassembled for use in
the TVRF section. Housed in regular I.F.

can.
Price S'I '|5
5 TUBE AC/DC SUPERHET |(|T

Beautiful Cotalin cabinet with complete
parts and instructions to quickly and easily
moke up o sensitive 5 tube AC/DC super-
heterodyne broadcost radio. Plenty of vol-
ume with good tone quality is assured by
the beam power output stage and the PM
Dynamic speaker.

All material including tubes are furnished
for less than half the cost of the built up
radic. Nothing else to buy. Tubes used
are, |-125A7, 1.125K7, 1-125Q7, [.50L6,
1-35Z5. Powerfully sensitive built-in loop
included. Price including all tubes and
Catalin cabinet, $11.95

3 WAY PORTABLE KIT

5 Tubes plus rectifier provides high sensi-
tivity and excellent tone, even in remate
areas. Beoutiful 2-tone brown lectherette
covered cabinet with plastic front grill-
work ond slide-rule diol. Light ond com-
poct—operates from 110 Volts AC/DC or
botteries. Superheterodyne circuit-built in
loop. Tubes wsed: |-IR5; 2-1T4; I-155;
1-354, plus rect. Complete with all ports
ond diogroms, less tubes and botteries.
Extra for set of 5 motched tubes, $3.75
Price $13.75

Model NFRD—Radio Noise Filter
It it doesn’t work, send it back!!
We obsclutely guarantee that our model
NFRD will eliminate all fine noises when
properly connected to radios, television
sets, motors, electric refrigerators, electric
shavers, vibrotors, oil burners, transmitters
and all other sources of interference. This
unit will carry up to 12 amperes or 1Y
KW of power oand may be used right at
the source of interference or ot the radio.

Rush your orders!

Small size only 3” x 112" eac
x 7?/;".‘ veer: I:w priced 311' each $1.95
SPECIAL!  SPECIAL!

Mammoth assortment of radio and elec-
tronic parts, not less than TEN POUNDS
of such items as transformers, chokes, con-

densers, resistors, switches, coils, wire,
hardware, etc. A superbuy for experi-
menters,

iy e o ome $l. 25

teurs for only .. ..

Satlsfaction ouaranteed nn all merchandise.
ANl prices F.O B New York City

WRITE FOR FREE CATALOGUE T8

RADIO DEALERS SUPPLY CO.

154 Greenwich St. New York 6, N. Y.

Try This One

INDOOR FM-TV ANTENNA

An adjustable indoor antenna for
TV and FM reception can be con-
structed, as shown in the photographs,
from a pair of surplus collapsible an-
tennas and two brass ball-and-socket
fittings. Each half of the dipole is made
from an antenna adjustable from 10 to
39 inches. The dipole is 81 inches over-
all when extended; 24 inches when

telescoped. It can be adjusted to cover
all frequencies between channels 4 and
13. Fully extended, it gives good results
on all low-band TV channels.

The antennas used are commonly
available on the surplus market. How-
ever, if these are not obtainable, col-
lapsible automobile antennas can be
used. The ball-and-socket fittings, pur-

! chased from a hardware supply house,

are similar to those used on soine types
of casement windows. We used hard-
wood for the base. Any insulating ma-
terial will work just as well. The un-
derside of the base should be covered
with a layer of felt or fitted with small
rubber feet.

EUGENE JACONETTI,

Brooklyn, N. Y.

TV-FM INSTALLATION NOTE

It is not always possible to provide

| adequate support for ribbon-type trans-

mission line running to FM and TV
antennas. Consequently, the line whips
in the wind and causes a type of flutter
interference that affects TV pictures
and weak FM signals. Furthermore,
the continued strain on the transmis-
sion line is likely to cause it to snap

| off at the antenna. These troubles are

particularly common in installations
where the unsupported line crosses wide
areas or hangs from the roof of a
tall building.

You can minimize trouble from this
source by stretching a heavy cord
across the area and wrapping the line
around it. The cord prevents the line
from swaying and takes the strain that
would normally be placed on it.

JAcK ROTHSTEIN,
Eatontown, N. J.

www americanradiohistorv com
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“THE BARGAIN CORNER"

MOULDED BAKELITE CONDENSERS Top-notch

assortment of 00001 to .25 med., 200-600WY, Mics-
mold: pigtall lemh shpg. wt. 2 1bs.
KIT OF 50 ASSTH. . ... ... -

WAFER SOCKETS—4 to 8 prong. Kit of 12 asstd. .25
KNOBS—selected Rakelite & Wood; Inclmling
set- Sll’t‘W push-on & hush-button t¥ypes. Kit of o
25 a 8
MICA PADDERS & THIMMEHS— llnluxlel mul
uple & ceramic base tynes, Rt of 15 B
VOLUME & TONE CONTROLS--Wire-wound &
catbon. less swliches. Kit of ld asstd. . 1.49

w- IIH)B ArRMV o FIElL[: wmg 0Tnl~|e‘l pair.
wealher-proef. Ava onl¥ in rolls 30 hu
fi. ea. Shpe. wi. | tha. /100 ft. & STEAL éc Pe[ﬂ.

T-30¥ THROAT MIKE with llllllnr cortl &
vlug. BRAND NEW! NOW ONLY |398

8 for
THROAT MIKE CORO & SWITCH : ‘n
SN 8% [t rubber cord. PL-63% &
JK-48 hck ea. 49¢; 6 for 2.49
HADIO HAROWARE TREASURE—A
FULI.. POUND of Screws. Nuts, \Washers.
L?‘"‘GEB‘L El'i" LIC ANDhV SELF‘SEAL NG
D ll A AN, Shpg. wt. 2
S, oo e 49c
USPECIALI'—1Y; VOLT BATTEHIES—"}ld 2 pin
socket. Volts & Amps. GUARANTEED! (not cur-
rently dated). 3%*x2%“ 39. PKGE. OF § 590
(shpz. wi. 8 Ihs) ONLY .
RADIO NOISE FILTER- l'n-clllon englm-ere«l. tiwy.
duty. capaclilve-Inductive type. REMOVE
FERENCE FROM MOTORS, SHAVEHS.
ETC. Rhock-proof. Bnkelhe case, )x"m'xs‘ﬁ' qllm
wt. 2 Ibs.—Rpeclal .95

BENDIX AMPLIFIER (Line of Sight)—A ""TREAS-
URY OF PARTS,” Contains: bower trans.. 6 oll
coitdensers, 3 awdios. sockets. etc., etc.. worth many
tlines the prlce. llllck crackle case 7 xv%’ﬂ" Shpg

wt. 8 Ibs.—REDUC T0
CABINET DRAW SLIDES—Vor CONSOLE CHANG-
ERS. RECORDERS. TRANSMITTER RACKS.

DRAWERS OF EVERY TYPE. Smooth hall-bearing
action : steel & alumlnum construetion. Shpg. wt. 2 Ibs.

per pr.

4" extension 113" overallr oo $1.89 pr,
117 extenston (15* overall} .. 1.98 pr.
12%4” extenslon (18%* overath .. .. 219 pr.
Hyy. duty, all-steel. 12'%7/18%%" 2.75 or.

"FAGTGHV SPEAKEH HEPAIHS SINCE 1927"
Min. urder 2 r’n deposit on all CoD £
eane mld uumclem Dn-lulu—excesn refunde

RADIO CO.
lEﬂ ) "E &7 8o T

GQFEEHHENT SURPLUS!
WORLD'S LOWEST PHICE

COMES COMPLETE WITH
EDGERTON
FLASH TUBES
& REFLECTORS |

EASY TO

CONVERT INTO

A 2-WAY PHOTO

FLASH UNIT

OPERATES ON 110V, AC & 12V. BATTERY

Brand new at a fraction of original cost. Contains

finest component parts available. All necessary

parts and complete instructions inclgded

conversion. works on 110V AC or 568

12V battery by a flick of a switch.
Immediate dellvery on all mali orders FRYTEINE M
CINEX, INC., 165 W. 46th $1._N. Y, 19, N_ Y., Dept. RES

HEADQUARTERS FOR INDUSTRIAL TUBES
AND CAPACITORS IN QUANTITIES

5000 Magnetrons, 1000 Klystrons 500,000 other
tubes. Write for our Bulletin and Prices.

LIBERTY ELECTRONICS
135 Liberty St., New York 6, N. Y.

TELEVISION RECEIVER—$1.00

Comptets Instructions for bullding your own television
receiver. 18 pages—117x17® of plctures, pictorlal dia
grams, clarifled schematles. 177x22° complete schetnatic
diagram & chassis layout. Also booklet of aliznment
Lnstructlone. voltage & teslstance tubles and trouble
shooting hints.— All for $1.00.

CERTIFIED TELEVISION LABORATORIES
Dept. C. 5507-13th Ave.. Brooklyn 19, N. Y,

RADIO-ELECTRONICS for
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Try This One

ELECTROLYTIC TESTER

A foolproof method of testing elec-
trolytic capacitors for hum-dissipating
qualities is provided by this circuit.
The 117Z3 supplies the necessary power
to check electrolytics at voltage rating
of 150. 50, and 25. Because the 40-uf
input filter capacitor does not supply
sufficient filtering action. a hum will be
heard in the phones. To check the elec-
trolytic in question, place it from the
correct voltage point to the top of the
fuse and plug in the phones. Keep the

0/600v

.mﬁoo’ v

-6

B 10K

< +

>
> h PHORES
r st 4

volume control all the way down until
the electrolvtic connections are made or
else an annoying click jars your ear-
drums. If the hum diminishes the ci-
pacitor is goeod; if not, discard it. All
ground returns for the electrolyties un-
der test are made through % ampere
fuse for proteetion against completelv
shorted eapacitors.

JOSEPH SCIORTINO,

Waterbury, Conn.

SOLDERING RIBBON LINE

The polyethylene insulation on rih-
bon-type transmisszion line melts easily
making it difficult to solder joints. You
won't have this trouble if wvou wrap
several Jayers of Scotch tape around
the insulation where the connection is
to be made. The tape prevents the in-
sulation from breaking down or creep-

r
e WM. GAMRONEY,

Chicago, 1ll.

TY ANTENNA MATCHING STUB
A 300-chm TV transmission line can
be matched easily with this method.
Cut a 48-inch length of 300-ohm line
and short one end. Attach the open end
to the receiver antenna terminals across
the transmission line from the antenna.
Roll up the stub until the picture
brightens, then hold the coil in place
with tape or a rubber band. Run your
hand along the antenna lead-in while
watching the picture. If the picture is
atfected while so doing, add or sub-
tract turns from the coiled stub until
the picture remains unchanged.
MILTON M. SCHUMAN,
Baltimore, Md.

PISTOL GRIP

Several of the ‘‘instant-heating” sol-
dering irons are equipped with pistol
grips. Any ordinary iron can be fitted
with one.

Cut the grip from a bleck of wood to
fit the hand. Use a coping saw and a
file. Curve the top to fit the iron, then
hend a strip of light metal to fit over the
original handle.

The metal strip and a few bolts are
used to clamp the pistol grip to the
iron.

RoBERT I.. HYMAN,
Kansas City, Moe.
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PRICES TALK

OZ4'’s
(No Limit)
Fresh RK and RCA.

Standard commercial
grade, not JAN's.

BUY 12 81:

get 1free f.cn

EGG CRATE OF 100 $4Q00

at RADIO SUPPLY
R.S.E. 3 inch
TELEVISION SCOPE

Features:
WIDE BAND VER-
TICAL RESPONSE

FLAT TO 750ke
DOWN 3db
AT Tmc¢
VOLTAGE GAIN
OF 20 AT 5mc

AR-3

VIBRATORS

MALLORY universal standord

4 prong, non-syn-
chronous. Can size sl 2 9
2" x3%". EACH

BUY 12 get 1 free

EGG CRATE $1()Q00

of 100

AERIALS '2vneinein / \\

3 section
63" top cowl, universal /]
mount, 48" lead. Former s 2!’_‘ !l /
list $6.75. S, J: )
BUY 10 get 1 free 4 ’,'
$21590 per 100 #

The RS.E, AR-3 Scope haos been built by
Ross Armstrong to our rigid specifications. It's
a complete unit that embodies standard hori-
zontal amplifier and sweep circuits with
normal sensitivity.

It's different because of the extreme vertical
amplifier response. Check the featured
specifications against others. Far TV use wide
band response if necessary.

The case is 8” high x 5" wide x 147 long,
ottractively finished in “hammered” opal-
escent blue enamel. Operates on

standord 110 volts—60 cycles  TRICE
—40 watts. Tubes, 3BPI—6AC7 s 95
— 6517 —6X5—5Y3—884. In- 49_
structions included. Complete
specifications upon request. Satis- F. O.B.
faction ar your money back. DETROIT

PUSHBACK

GENERATOR CONDENSERS

By one of the big 3

5¢

EACH

$12.00 per 100

ia |
s S
'I .5 mfd 200
VDC, &7 lead
o/
BUY 12 get one free

WIRE

BELOW MILL PRICES!

2,000,000 feet—tinned copper—all Ist closs,
double cotton serve, waxed finish,

Available solid or stranded

22 gauge (6 colors) per 1000 $3.98

ORDER INSTRUCTIONS

Minimum order — $2,00. 25% deposit
with order required for oll C.O.D. ship-
ments. Be sure 10 intlude sufficient post.
age—encess will be refunded. Orders
received without postage will be
shipped express coliect. All prices
F.O.B. Detrait.

DON'T WAIT—ORDER TODAY

Demand This
Seol of Quality

20 gauge (6 colors) per 1000 $4.98
18 gauge (brown) per 1000 $6.49

‘ i .
KHI>IU SUPPLY &
| ENGINEERING €O, Inc.

DETROIT 1, MICH.

85 SELDEN AVE.

Be a ‘““Forty-

THE "FORTY-NINER'" GEIGER COUNTER

———

' p——

e -
® Lightweight uranivm detector

® Equipped with 36 inch search probe. L]
well-known type of reloxation oscillator supply

Weight 4l/; Ibs. complete; size 47x5"xé”. Beautifully finished cose with handle.
Complete with four tubes, including Geiger tube, batteries, search probe and eor-phone.

THE FORTY-NINER CO., 5245 Grand River, Detroit 8, Mich.

® Detects beta and gammo rays

Niner’’ in ’49

Contoins two 47!/3 volt Minimox botteries in the

price 989.90

www americanradiohistorv com
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ALL-WAVE RECEIVER

9 Do you have a circuit of a small,
portable, all-wave superheterodyne re-
ceiver suitable for phone and caw. re-
ception? I do not want one with a leop
antenna if it can be avoided. —E.P.J.,
East Peoria, 1.

A. A four-tube, all-wave superhet was
used in the battery-powered interfer-
ence locator described on page 46 of
the September, 1947, issue of RaADIO-
CrRAFT. Commercial coils are used in
this set that tunes from 560 ke to
18 me. Additional coils can be added to

T0IT4 PLATE

2ZNQ DET IN SET
S

T0 T4 GRIO RETURN

3.3ME6
L]
1
470K |
|
[

BFO TRANS

Offo

Lt
ONg® BFOSW B+ At

increase the tuning range to 36 me if
vou desire 10-meter reception. A two-
gang, 35-unf capacitor can be connect-
ed across the main tuning capacitor to
provide bandspread tuning,

For reliable c.w. reception, a b.f.o.
is needed, a circuit of a suitable one
being shown. A standard 455-kc b.f.o.
transformer can be used, or one can
be made from a standard 455-kc i.f.
transformer tuned about 8 ke higher
or lower than the i.f. in the set. Note
that a switch inserted in the a.v.c. line
keeps it open when the b.f.0. is turned
on. This prevents the b.f.o. from over-
loading the detector and reducing the
sensitivity of the set.

EXCITER FOR TU-10-B FINAL

2 Please print a circuit of an exciter
for driving the TU-10-B 10-meter

trangmnitter described in the November,
issue of Rapio-ELECTRONICS. [

1948,

Question Box

large drawings or research.

interest are printed on this page. A fee of $1.00 is charged for
questions requiring no research or schematics. Write for esti-
mafes on questions requiring research or schematics. Be sure to give full
specifications and details. Due to nominal fees charged for this work,
it must be handled as a pari-time proposition. Therefore rapid service is
impossible. Six to eight weeks is required to draw up answers involving

Quesﬁon Box inquiries are answered by mail. Those ot general

would like to be able to use several 40-
meter crystals that I have.~E.W.F.,
Berkeley, Calif.

A. More than enough drive for the
push-pull 3C24’s will be supplied by this
exciter. A 10-ma meter is used to meter
each stage. Rl and R2 are shunts to
increase the range of the meter to 100
and 200 ma, respectively. Connect the
meter in series with a 1%-volt battery
and a 200-ohm wire-wound rheostat.
Adjust the rheostat for full-scale de-
flection. Connect different lengths of
No. 28 or 30 enamel wire across the
meter terminals until it reads 1 ma for
R1 and 0.5 ma for R2. When the cor-
rect lengths of wire have been found,
wind them around a pair of l-watt re-
sistors having a value of 5,000 ohms or
more.

Grid current for the 807 should not
exceed 4 ma; therefore vary the setting
of the 50-uuf variable coupling capaci-
tor so the 807 is not overdriven. Drive
for the 3C24’s is controlled with the
variable link in the exciter output.

The oscillator plate coil has about six
turns of No. 18 enamel wire spaced to
1% inches on a 1%-inch plug-in form.
A 50-watt coil with variable link is used
in the plate circuit of the 807. If a coil
of this type is not available, then use a
center-tapped coil with swinging link
in the grid circuit of the final amplifier.

SPEAKER CONTROL SYSTEM
? A 25acaft amplifier is to be in-
stalled in a hotel. Two speakers are to
be used in a dining room, one in the
lounge, and another in a garden about
600 feet away. Please show a foolproof
method of switching the speakers to
use any or all of them at will. Both
dining-room speakers are to be mnsed
simultaneously. The amplifier has 4-,
8-, 16-, 250-, and 500-ohm output taps.

807

10M COIL

. /1w 50puf
2 E =
] ouT T0 3C24'S
% 40K L005MICA
o s —l—
3:005 [.005+> iow R2
- LU T

FILS- 7C5:1-87 807215
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What size speakers are required, and
how shail I connect them?—J.M., Ely,
Minn.

A. Maintaining a perfect match be-
tween the amplifier and speakers at all
times, this speaker control system is
designed around a heavy-duty, four-
gang, seven-position wafer switch. This
switch and the two 1,000-ohm resistors
can be mounted in a small box that can
be attached to the amplifier. The
speaker transformers are the line-to-
voice coil type with 500- and 1,000-ohm
primary taps and with secondary taps
to match the impedance of the voice
coils. The speakers in the dining room
should each be rated at 15 watts or
more, and the others at 25.
TERMINAL STRIP
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lZSNMLL BOX

The switch positions are:

1—All oN;

2 Lounge OFF, garden and dining
room ON;

3—_Garden OFF, lounge and dining
room ON;

4—Dining room oN, garden and
lounge OFF;

5—Garden and lounge ON, dining
room OFF;

6—Garden ON; lounge and dining
room OFF;

7—Lounge ON; garden and dining
room OFF.

RADIO-ELECTRONICS for
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Technotes

. PHONO FOR 3.WAY SETS

The conventioni: method of connect-
ing a record player consists of provid-
ing a switch to transfer the high end
of the volume control from the i.f. out-
put to the phono jack, while, at the
same time, an extra set of contacts
grounds tke i.f. output. However, when
this method is used with three-way
portables, hum and oscillation often
result, particularly when the receiver
is used on a.e. This effect, caused by
lengthening of critical leads, is espe-
cially bad when the chassis is isolated
from the common negative in the a.c.
position.

2ND DET,IST AF

et

T

#ir

PHONG JACK .0 ;: |
- Ay
W Rl S
—
#¥Fe7 CHASSIS

The circuit srowr has been used suc-
cessfully to overcome this difficulty. No
switch is used, and the radio is tuned
off stations when records are being
played. The phono jack is permanently
connected to the high end of the volume
control through an isolating network,
which consists of a 100,000-ohm re-
sistor and a .01-uf eapacitor in series.
Leads marked A and B should be as
short as possible. The output of a erys-
tal pickup is sufficient to override com-
pletely interstation noise in these re-
ceivers.

As there is seldom sufficient room to
mount the phono jack on the chassis,
it may be soldered to the end of a short
length of insulated shielded wire such
as lapel mike cable. This may be folded
inside the case when not in use; all
metal parts of the jack should then be
covered with ar insulating material.

K. R. KNOWLTON,
Toronto, Ont.

. CABINET REPAIR
Plastic radio cabinets are sometimes
marred by the chemical action of carbon
tetrachloride and other chemicals which
fall on them. They can uszually be re-
stored to good condition by rubbing the
marred surface with fine steel wool
soaked in light machine oil.
PETER WALTNER,
Hollywood, Culif.

. BYPASSING BAD TUBE
Every once in a while a customer
brings in a set with a bad r.f. tube for
which I have no replacement on hand.
When the customer is in a hurry for his
receiver, I remove the tube and connect
a 500-uuf capacitor between the grid
and plate connections on the socket, by-
passing the tube. As soon as [ can get
a replacement tube, of course, I install
it and remove the capacitor. Most re-
ceivers will work nearly as well without
the r.f. tube as with it, at least in my
location.
P. J. LoMBARD, JR.
Winnebago, Nebr.

AUGUST, 1949

Precision
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EQUIPMEI\T AND COMPONENTS

For Better TV Performance and Lower Insfaflation Cosla

Eliminate the Variables in Television Installation with
the Transvision FIELD STRENGTH METER

fmproves Installations! !  Saves V4 the Work! !

Has numerous features and advantages. including— (1) Measures actual picture signal strength
« (2) Permits actual picture signal measurenients without the use of a complete television set,

¥ e 0 e e e e e o i e e ¥ o e ok e ke ke ok ek

(3) Antenna orientation can be done exaclly
<. {4) Measures [osses or gain of various
antenna and lead-in combinations . . . (5)

Uselful h;r checln(ng) r;;ew;; rﬁ’l"aﬂ:a;on 11ocaR| TRANSV'S'ON
oscillater) ., . . (6 CHA ELECTO
- (7) Amplitudes of interfering signals can TELEVISION and FM

be checked . . . (8) Weighs only 5 Ibs. . . .
(9] lndlwduolly euhbru'ed . {10) Housed
in attractive metal carrymg case ... {11} Initial
cost of this unit is covered afler only 3 or 4

SWEEP SIGNAL GENERATOR

Complete frequency coverage from 0-227 MC

installations . . . (12) Operates on 110V, 60 ;'r';'t‘n "‘)"u‘"ﬁ“c ’(‘L't‘n‘:;l‘:l‘i,y' v'm'ab?:"" ‘"dA"'

Cyeles. AC. curately calibrated built-in marker generator.
NEW LOW PRICE

Model 5G ... ... .......... Net $79.50

Model FSM-1, complete with tubes Net $79.50
1323233223323 3322ddddd sy
TRANSVISION ALL-CHANNEL

TELEVISION BOOSTER
CONTINUOUS TUNING

V2 ST TR DT P PP T IL T DD G A
TRANSVISION IS NOW
EXCLUSIVE DISTRIBUTOR OF

DU MONT TV/FM
INPUTUNER

b 2 0 X X0 06 00 2 3 32 0 06 6 06 0 2 3 0 36 06 06 6 00 06 06 00 2 06 3 3006 06 X0 0 06 0 2 3 0006 36 3 0 0 0 2 0 0 0 26 0 0 6 2 04 o

Model B-T......00000000teinccns List $32.50  Model IT-1, with tubes..... +sse.List $59.95
All Transvision Prices are fair traded; subject to change without notice.

Prices 5% higher west of the Mississippi.
TRANSVISION, INC. Dept. RE, NEW ROCHELLE, N.Y.

Please ship the followmg Transvision Products THROUGH YOUR NEAREST
LOCAL OUTLET

meof oLl , balance C.O

SEND ME DETAILS OF YOU! DEALER PLAN

() 1 want to get into the Television Business.

Name .. .. e e i City and Zone.
{please pru-u)
Address . State
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RADIO TUBES AT ROCK BOTTOM PRICES!

KENRADS, RCA, Etc 49
each

AM, FM, TV Tubes 341,

183 1RS Th&
TE&
110

18
19/44

S50L6-35Z5-125K7-125Q7-12SAT
ALL AMERICAN FIVE

5 tubes for— sl .’5

Best Brands ONLY

767
TH7
w7
7IN7
nr
v
114
1247
12J56T
1297
12SF7
12567
125R7
1223
14N7
2050
2051
24A
10
35,51

PM SPEAKERS

10 or more Price

354-1R5-185-174
BATTERY TUBE SPECIAL

4 tubes for— $1.29

Minimum order $5.00, Add 5¢ per tube for arders of less than 100. Tubes may be assorted in mixed
price categories. All shipments FOB Chicago. 25% deposit with order, balance C.O.D. ALL MER-
CHANDISE BRAND NEW and individually boxed. Foreign inquiries invited,

CONCERT MASTER RADIO TUBE COMPAN

1802 Winnemac Avenue
Chicago 40, lIl.

BOOKLET FOR SET OWNERS

OSSIBLY the first effective effort

by a manufacturer to cooperate with
the service technician in building up
good will with his customers appears in
the form of a booklet entitled Your
Money's Worth in Good Radio and Tele-
vision Service, issued by the Sprague
Products Company, North Adams,
Mass.

The 5 x T%-inch pamphlet of 16
pages has a beautifully designed cover
which impels the recipient to look in-
side, where the story of modern radio
repair is told in language admirably
suited to the intelligent, but nontech-
nical, set owner. Beginning with an il-
lustration of a 1924 radio, it shows on
the next two pages an all-band receiver
and a televiser, and describes the high
degree of technical skill and large
amount of precision equipment needed
to maintain and repair such complex
modern home electronic equipment.

A picture of a large test bench, cap-
tioned “The Modern Service Shop Needs
This Sort of Equipment,” covers the
two center pages; the next two detail
and itemize the manuals, test appara-
tus, tools, and other equipment re-
quired in a modern repair shop.

The extensive and thorough training
necessary to today's service technician
is pointed out clearly, and the low com-
parative cost of his services is driven
home at various points throughout the
book.

The booklet, published by Sprague
for free distribution by the radio serv-
ice technician to his customers, is avail-
able to any bona-fide service shop
through all Sprague distributors. Space
is provided on the back cover for the
technician’s own imprint, thereby mak-
ing it a valuable advertising piece for
the individual service shop. The radio-
man would be well advised to mail one
of these booklets to each of his custom-
ers. It is the best piece of publicity he
has received since the advent of broad-
casting.

FCC AMATEUR PROPOSALS

ON April 21st, the FCC released
a document outlining proposed
amendments to the rules governing
amateur radio service. The amend-
ments are based on proposals submitted
by the American Radio Relay League,
the National Amateur Radio Council,
Inec., and the Society of American Radio
Amateurs of Washington, D. C.

Radio constructors and experiment-
ers who are not amateur operators will
be interested in the proposals for new
novice and technician amateur licenses.

To be eligible for a Novice Class
license, the applicant must be a citizen
of the United States whose actual resi-
dence, address and proposed station are
more than 125 miles air line from the
nearest point where amateur radio op-

www americanradiohistorvy com

erators’ examinations are given at in-
tervals of not more than 3 months; or
who, according to a physician's certifi-
cate, has a disability which prevents
him from appearing for examination;
or a member of the Army, Navy, Air
Force, or Coast Guard whose duties
make it impossible to appear for ex-
amination at the appointed time and
place.

The applicant would be granted a
Novice Class license upon passing a
code test and written examination. The
code test will consist of receiving and
sending plain language messages in In-
ternational Morse Code at a speed of
not less than 5 words per minute. Each
character will be formed at a speed of
7.8 w.p.m. and spacing between then
increased so the overall speed is 5
w.p.m. The written examination will
include questions on rules and regula-
tions essential to the beginners’ oper-
ation and elementary radio theory
necessary for understanding these
Tuies.

The license would permit the holder
to operate c.w. in the 3,700-3.750,
14,100-14,150 28,000-28,500-kc¢ bands
and phone and c.w. in the 145-147-mec
band. Plate power input to the final
amplifier is limited to 75 watts. This
license would not be available to
holders or former holders of commer-
cial licenses issued on the basis of a
technical examination.

The Technician Class license would
entitle the holder to all amateur privi-
leges in amateur bands above 220 mec.
The examination for this license will
consist of a code test (same as for
Novice Class) and examinations on
radiotelephone and radiotelegraph the-
ory and amateur rules and regulations.

The present Class A, B, and C li-
censes would be called Advanced Class,
General Class, and Conditional Class
respectively. Under the proposed
amendments, Advanced Class (Class
A) licenses would not be issued after
December 31, 1950. Commencing Janu-
ary 1, 1951, valid Advanced Class li-
censes would be renewed only as Gen-
eral Class (Class B) licenses. The
present Class A privileges wouid be
granted only to amateurs qualifying
for the new proposed Amateur Exira
Class license. Qualifications for this new
license include a 20-w.p.m. code test and
a written examination in advanced
radiotelephone theory including tech-
niques for operating in bands assigned
for narrow-band emissions.

Many amateurs will no doubt wel-
come adoption of the proposals for lim-
iting bandwidth of phone signals be-
cause they will put an end to the
splatter and spill-over all too common
on some of the bands. Phone operators
will gain 50 ke (3,800 to 3,850) in the
75-meter band; provided that the max-
imum bandwidth does not exceed 3
ke. A 6-ke bandwidth limitation will
be effective on the 3,800 to 4.000 and
14,200 to 14,300-kc bands and in the
29,650 to 29,700 ke sector of the 10-
meter band. Ten and 20-kc bandwidths
are pe-mitted in the 28,500 to 28 650-
ke and 50.1 to 54.0-mc bands respec-
tively.

RADIO-ELECTRONICS for
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Metal Ladders Dangerous
By W. OTIS FITCHETT*

N ADDITION to the best-known haz-

ards of using extension ladders, a
new one has been added. It is the dan-
ger of possible electrocution while using
one of those postwar, all-metal exten-
sion ladders. Newspaper dispatches re-
cently described the accidental death
in New York of two television mechan-
ies when their metal extension ladder
came in contact with a 13,200-volt
overhead electric transmission wire.
This is direct evidence of the extreme
danger of handling metal ladders, flag-
poles, or awning brackets in the vicinity
of exposed electric wires. Metal gutters
and downspouts arve also rightly ap-
proached with suspicion if adjacent to
electrical conductors. In the past, most
ladder accidents have been due to loose
rungs—with the superstitious souls, of
course, maintaining that the greatest
ladder hazard of all is to walk careless-
Iy under one.

Three kinds of extension ladders are
generally available at the present time,
aluminum, magnesium, and kiln-dried
wood. Since aluminum is an excellent
electrical conductor, its danger when
used in close proximity to electric power
lines will readily he recognized. How-
ever, magnesium is a relatively poor
conductor of electricity, and might,
therefore, be thought safer. Actually,
the resistivities of the two metals are
as shown below at 20° C, expressed in
ohms per cubic centimeter (copper be-
ing the standard, its figure is included
for comparison)

Copper: 1.724 X 106
Aluminum: 2.828 % 10°¢
Magnesium: 4.6 x 10-¢

From these figures it will be seen
that magnesium definitely has not suffi-
cient current-carrying ability to qualify
as a useful electric conductor; but, hav-
ing less than twice the resistivity of
aluminum, it can be equally dangerous

* General Electric Co.

AUGUST,

1949

as a “short-circuiting” material. Elec-
tricity rushes to ground at every op-
portunity, and always secks the bLest
available conductor when doing so.

A wooden ladder made of, say, dried
poplar, has a resistivity in ohms per
cubic centimeter of 5 X 101, This is
approximately 1.8 million trillion times
the value listed for aluminum, in the
direetion of safety.

The time of greatest shock danger
comes when, while standing on the
ground, a human being permits a metal
liidder to come into contact with a high-
voltage conductor (any voltage above
50 may be considered “high” in this
discussion). At such a time the exact
specific resistivity of the metal would
be of no importance. A thoroughly wet
wooden ladder might prove equally haz-
ardous.

Now,
safety:

1. If there are Hee high-voltage wires
around do not use any kind of wctal
ludder.

2, Where wooden ladders are cm-
ployed, store them indoors so they don't
get et

here are two rules for ladder

Radio Thirtp-Five Pears Ago

In Gernsback Publications

HUGO GERNSBACK

Founder
Modarn Elestriss.

Television

Shert-Wave Craft..
Television News

some of the larger (ibraries in the eountry still have
conies of ELECTRICAL EXPERIMENTER on file for
inlerested readers.

AUGUST 1915 ELECTRICAL
EXPERIMENTER

Television, or the Projection of Pictures
over a Wire, by H. Winfield Secor

Submarine “Wireless” Signaling

An Interview with Guglielme Marconi,
by Samuel Cohen

How to Build an Electric Writing Ma-
chine or Telautograph, by Homer
Vanderbilt

A New 100-Watt Wireless Telephone

New 115.2 KW. Radiophone Arc Gen-
erator

Up-to-date Wireless Set of the SS.
“Olympic”

A Novel Idea for Wireless Telephones

Wireless Relays and Amplifiers

An Improved Electrolytic Detector, by
Isaiah Rosin

Anti-Hum Stunt for
by Urban McMiller

A Cheap but Efficient Carborundum
Detector, by H. J. Andrews

A Simple Galena Detector, by Harold
Pruden

An Alloy for Radio Crystals, by Lloyd
Stratton

Radio Receivers,
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How SENCO
SAVES YOUR MONEY

Some Types at less than
manufacturing cost.

TUBES!

ALL BRAND NEW! GUARANTEED! IMMEDIATE

DELIVERY! INDIVIDUALLY CARTONED®
Sorcial Discount: DEDUCT 5 lrom each tube wi
T or more assorted tubes
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LEK7GY EPIET 6AB7 IBIGT 8016
I£Q7GT ERTET 6AHS 6L6G

Hard to get !ubcs our h.!. stock {8 consiantly b=ing
expgaded 10 vour t it listed, write ux

i

TUBULAR QUTPUT
ELECTROLYTICS piatEs
AT BARGAIN PRICES SEncloMbenen
10 MA@ 150V, 30 Mru. comes thru with
@ 2av $.34 great savings for
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RADIO MEN WHO KNOW..SAVE AT SENCO!

Minimum Order $2. 50 Negsl 35 legosit  for  all
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WRITE FOR FREE
"SENCO SPECIALS OF THE MONTH BULLETIN'

(SENCO RADID ...

F Dept. L, 73 West Broadway
New York 7, N, Y,

Tel. BEekman 3-6498
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SIGNAL GENERATOR KIT

EICO
MODEL
320K

Complete =

Build your own signal generotor. Eico kit comes
complete with all ports ond easy-to-follow in-
structions. Hartly oscillotor ronge of 150 Ke¢ to
100 Mc; Colpitts oudio oscillator gives pure 400
¢ycle sine wave voltoge. Perfect for aligning
standaord broadcast receivers. In kit form, com.
plete, $19.95. Factory wired and tested, $29.95

Write for FREE Broadcaster newspaper

Phone

3.9255

509 ARCH ST.. PHILA.. PENN.
SIXTH & ORANGE., WILMINGTON, DEL.
6205 MARKET ST.. W, PHILA.. PA,

GREYLOCK
RADIO TUBE BARGAINS!

GT, Gloss and Miniature Types

1R85 354 GSATGT 125J7GT

(S5 sva_ 6BIIGT  12SK7 ] 341/2¢
174 GATS 6S l(77hY ;gsuér coch In
U4 LBAG 6SA7GT Z6

304  GBEG__ 12SA7 5L6GT ‘ 100 lots

SPECIAL OFFER| All above types may be pur-
chased in lots of 100 assorted. Also available
m smcller Quantities at 3%¢ each.

6BG6G ........ 9¢
“‘“5 } 49¢.. 183.8016 .. ... 89,
2€24...... $1.89
Alf tubes in individual ¢ortons
TERMS: -U.D.. F.0.B. NYC, MINIMUM
OKDER §.

00
Write for Bargain Catalog C-6

Greylock Electronics Supply Co.
30 Church Stecet New York 7. N, Y.

Check these Prices!

SELENIUM
RECTIFIERS

115 VOLTS

For Kadio & Television
railiemt ju

""”}’ lots of lots of
guaroateed 10, sach 100, each
75 Wi Sk L1i]
100 W& b (1
150 WA Lfs A
200 WA L 1]
250 WA (T i

OPAD-GREEN COMPANY
7iWarreaSt., NY.7.N. ¥, BEekman3-7385.6

ATTENTION Amateurs-

Experimenters-Ilnventors

Cut your cost on radio supplies and equipment
in half, Clip coupon today.

Hunidreds of “hard to get” war surplus

T along with the bist i stawmlerd bhrawl
cop il et =—atl at grat savings o vear et

us hknow vour gmtticular requirems=nts, 13

MEDIATE DELIVERY

PLEASE PUT MY NA ON YOUR MAILING

LIST FOR SPECIAL BULLETINS

NAME r

ADDRESS ZONE

ciTy STATE

NIAGARA RADIO SUPPLY CORP.

160 Greenwich St.. New York City 6, N. Y,

People

Herbert Bavard Swope has joined the
Ruadio Carporation of America as ad-
viser and consultant. His work will not
require his full time, and he will con-
tinue his independent | practice with
other organizations. Mr. Swope recently
resigned from the Columbia Broadcast-
ing System, Inc., of which he had been
a director and member of the executive
comniittee, since 1932,

Dres. . Il Townes and I’. Kuseh of
Columbia University have been ap-
pointed consultants to the Microwave
Standards Laboratory of the Nationel
Burcan of Standards, where they will
be available for consultation on mi-
crowave absorption spectroscopy and
atomic beam equipment for use as fre-

quency and time standards.

Fred R. Lack of New York, vice-presi-
dent of Western Electric Company, has
been elected president of the Armed
Forces Communications Association.
Mr. Lack, a member of the Industry
Advisory Committee for the Armed

Services during and since World War I

II, succeeds Brigadier General David
Sarnoff, chairman of the hoard of Radio
Corporation of America, who has served
as president of the Association since
its formation in 1946.

Dr. Elmer C. Larsen has becn appointed
chief engineer of the Tungsten and
Chemical Diviston of Sylvania Electric
Products, Inc., it
was announced by
John B. Merrill, di-
vision manager, Dr.
Larsen will assume
direction of the en-
gineering and sci-
entific program for
improved produc-
tion and process
control of tungsten
and chemical prod-
ucts.

J. Gilman Reid has been appeointed chief
of the Engineering Electronics Labora-
tory of the National Bureau of Stand-
ards, where he will direct research on
electronic instrumentation, miniaturi-
zation, printed-circuit processes and
techniques, electronic circuit compo-
nents, and electronic standards.

One of the senior secientists in the
Bureau’s radio proxinity fuze program
during World War [II, Mr. Reid has
conducted research on electronic in-
struments, special controls for isotope
separation, auxiliary instruments for
mass spectrographs, heat transfer, and
thermal conductivity.

Paul W. Erickson has been appointed
manufacturing superintendent for the
Electronics Division of Sylvania Elec-
tric Products, Inc., Boston, Mass., ac-
cording to an announcement by J. J.
Sutherland, general manager. He was
formerly supervisor of production en-
gineering and then general foreman in
charge of microwave tubes.
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In this mogazine you will find an
exhaustive panorama of French ra-
dio in all its phases and a complete
report of the radio industry of
France. TOUTE LA RADIO is the

principal French rodio magatine.

We will send o sample copy to all rodio
specialists, industriolists,
radio dealers, if you will make your re-
quest on your letterhead, Pleose address:

TOUTE LA RADIO
9 Rue Jacob

importers, ond

Paris &, France

= |
o

g

JWE ARE
o |FOR TUBES!

WHAT HAVE YOU GOT!?

Interested in small or large quantities of all
types of Transmitting. Industrial. and Recetv-
ing Tubes.

Send your list to:
MOHAWK ELECTRONICS CO.

160 GREENWICH ST., NEW YORK &, N, Y.

O NINIES TRAIN QUICKLY!
50 i3 OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.

=<K Dialls

Come to the Great Shops of COYN E in Chicago dur-
g our S0th Anniversary Vear! Get quick. practical
uammg tin RADIO-TEL I‘Vl'ﬁl()N or ELECTRIC
ITV. (= I Approved, Finance plan for non-veterans
Maill Coupon Today for complete details.

NOT “HOME-STUDY"” COURSES!

You tearn on real, full-size equipment, not by mail.

Finest staff of trained instructors to help you get

ready quickly for a better job. a fine future.

FREE BUOKS Clip coupon for big illustrated
Coyne book on either ELEC

TRICITY or RADIO-TELEVISION. Roth books

sent FREE if you wish. No obligation: no salesman

will call, Act NOW!

i B. W. COOKE, Pr

} COYNE Electrical & Radio School, Dept. C9-81H

1 500 S. Paulina Street, Chicago 12, lilinois

| Send FREE BOOK and full details on:

: O RADIO-TELEVISION O ELECTRICITY

)

1

1

(]

(]

NAME........
ADDRESS ..

Cememen.--

RADIO-ELECTRONICS for
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Leonard (. Welling has joined the
JEWEL RaADIO AnND TELEVISION CorP.,
New York, as General Sales Manager.
Mr. Welling ix
backed by over 20
years of experience
in  the industry.
Formerly associat-
ed with Emerson,
Mr. Welling was
also one of the
principal owners of
the French Sonora
Radio company in
Paris.

Emil J. Maginot has been appointed
sales manager in charge of Distributor
Sales for the NaTioNaL UNION Rabplo
Corpr. of Newark, N. J. as announced
by Kenneth C. Meinken, President.

Maginot has served National Union
successively as Director of Sales Engi-
neering and Manager of Advertising
and Sales Promotion.

Louis . Pacent, President and Tech- |

nical Director «f Pacent Engineer-
ing Corp., New York City, has been
appointed a member of the AMERICAN
STANDARDS ASSOCIATION'S  Sectional
Committee on Acoustical Measurements
and Terminology, Z24, as a representa-
tive of the Ainerican Institute of Elec-
trical Engincers, He is a Fellow of the
American Institute of Electrical Engi-
neers, a member of its Board of Ex-
aminers and the Committee on Com-
munications; Feliow of the Institute
of Radio Engineers; Fellow and past
President of the Railio Club of America;
and Member of the Acoustical Society.

Harry F. Dart, Wostinghouse engineer
who pioneered in radio, has been elected
Chairman of the New York section, IN-
STITUTE OF RaDIoO K NGINEERs. Dart, of-
fice manager of Westinghouse elec-
tronics department, Bloomfield, N. J.,
was secretarv-treasurer of the sectlon
in 1943,

Raymond C. Cosgrove, executive vice-
president of Aven Manufacturing Cor-
poration, Cincinnati, Ohio, has been
elected President of the Rabpio MaNuU-
FACTURERS  ASSOCIATION, succeeding
Max F. Balcom, vice-president of Syl-
vania Electric Products, Inc.,, Empo-
rium, Pa., who declined to be a candi-
date for re-election following two years
as RMA president.

Sidney Jurin has been named sales
manager of TELEKING CoRrp., television
Manufacturer. Mr. Jurin was formerly
with the Pilot Radio Corporation.

Herb Young's appointment as Sales
Manager for the NIELSEN TELEVISION
Corr. Norwalk, Connecticut, has been
announced by Harold V. Nielsen, Pres-
ident of the firm. He is nationally
known throughout the radio appliance
and television industry. He was sales
manager for the original Majestic
Radio, at which time he was Vice-
President in charge of sales for the
Grigsby-Grunow Company.
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HERE (T IS

the Moan-trom-Mars

e Covers entire broadcast band within
20 mile radivs

® Set weighs 5 ozs.; hat, 7 ozs.

o Conceals in lining "a*' thick

e Absolutely mobile, no extra aerial needed
® Volume & tone equal 1o many portables

e Regulation waterproof sun helmet ...

o

THE COMPLETE 2 rec RADIO
BUILT INTO A HAT!

795

COMPLEPE WITH

adjustable size Plus ted. lax  BATTERY PACK - ‘
. ACCLAIMED FROM COAST TO COAST -\d o3, N Y ‘
Here's the two-tube - - ] - 18 WatseY 1., BWYY .
topper that's got the '- \CAN M RRILEL 9 WATS. (chect colars st vaton ‘
i whole country stirring. AMER RADIO . [ Conory
. You've read aboutitin preane send ™ C‘}ng.fm. g fem "g:‘ Qten ‘
“: Life, Time, Business uckred O Dlo!t ¥ coch hot
# Qe tush Piok orden) tof
= Week, and many other " Qo ek o o e '
. magazines and news- ‘ DCD"" “dw“ sebs‘a T, 1 P\u e €O 1
. papers throughout the plvd 1ot eoch heb : e
. country. Now here's “m,.., yy or 3288 °‘°m°|,,,. onout this ne¥
" anopportunity for you G' LI g me more detailed i
to prove to yourself pleose 1€

how well this sun- "‘

helmet radio can per-

form. Just fill out,

clip and mail this

coupon.

Dealers . . . please
. write on firm stationery. ‘_""/

TELEVISION
MARKER

Address-

MODEL
TV 50

Net Priee

$49.95

Designed for use in marking television sweep
generators. The large planetary driven dial is
calibrated to an accuracy of 1%. Uses 4 fre-
quency bands covering frequency of 5 to 130
mc and 96 mc to 260 mc. A self contoined
crystal oscillator circuit is available for simul-
taneous marking or may be used alone with
the variable frequency marker turned off. Due
to the type of oscillator any crystal from 100
KC up, may be used in the crystal socket. An
internal mixing arrangement is provided so
that the output of a sweep generator may be
connected to the TV 50 and the output lead
will carry both the sweep frequency and the
marker frequency. Buy it from your jobber.

RADIO CITY PRODUCTS CO., INC.

* 157 West 25th 5 i:

New Yark 1, N, Y.
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A morvel:

I 7

YOU
with these two bargain

MORE PROFITS FOR

| service manuals

1f broken into lessons and sold as a course, you'd
regard these famous Ghirardi Books as bargains at
850 or more—vyet you actually buy them for only
35 each!

MODERN RADIO SERVICING

Complete Professional Training in Test
Instruments, Troubleshooting, Repair

Gihirardl's I"lll)-pnue MODERN KA
DI SERVICING is mure widely useld
than ansy olher book of ils type-—hecanse
1t miakes every Dhase  of  professional
Radlo-Electronle servicing s0 easy 1a
leamn. Explains servlee insirunents snd
when, where. and why to use each t¥pe.
Tells’ how to troubleshool  padios.  ana
Iyze clrevils. lest circuits. muke all
kinds of repairs, adjustmenis and Instal-
lations. as well 45 how 1o start a sue
cesstul service husiness of your own
+06 illustrations. Unly $5. 1$5.50 forcign.)

TROUBLESHOOTER'S HANDBOOK

Cuts Service Time in Holf
on 4 Jobs Qut of 5
Just  refer to  dihirardl's
Tlle:l.l-\lluoTP 'S HANDBOOK
for specific data on the radio you want
to repair. Covers common troubles, thelr
symptos and remedies far over 4.800
recetvers by 202 manufaciurers. Saves
time—eliminates useless testing.  Over
30 additlonu] pages contain tube dala.
tharts. ete.. to help You repulr any 1a-
din ever made. Contains T44 manual-slze
pages. Welghs almost 1 lbs. Only $5.
(FH.50 torelzn,y

RADIO

SPECIAL Order slngly at $5 each—or we'll
£hip both big books far anly § 50

OFFERI for the tvo ($1L50 oniside T.% \

* In cither event. read hwoks for °

5.Da AT OUK RINK. It nnt lull:llml

y return hooks amd we'll cheerrully re
Money back fund your money. Send casl with
G + N order.  ar nell Ship .01y, (NG

uarantee: forelgn C.0.D.'5.)

Dept. RE-8%, Murray Hill Books, Inc.
232 Madison Ave., New York 16, N. Y., U. S. A.
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Each of these books supplies
vsable informatian

No. 29—HANDY KINKS and
SHORT CUTS. A caretully eldited
complilation of time savers. Kinks
on - Antenn I'ower Nupplies—Test
Equipment

-I'honogTadbhs and !
and ‘'Transformers
Subjects. 50¢ each.

No. 30—UNUSUAL PATENTED
CIRCUITS. 1944.46. A gold mine In
A selectlon of unusual
a result of wartime
value to an¥anhe
in electronies.  Contral
1:- lietectors und Minplifiers—
Ruphlies— Miscellaneous  Cir
Foreign V'ircuits. 50e¢ eaeh.

Ne. 31—RADIO QUESTIONS
AND ANSWERS. Answers to most
frequently  asked questions. lear
circuit  dlagrams. Amplifiers—He
ceivers — Transmitters — Meters ami
Test Equipment—interphones— Fawer
supplies—Phonagraph  Amplifiers—
P. A, Nystems. 30e ea

eh.

No. 32—ADVANCED SERVICE
TECHNIQUE, An ap-to-date ¢ol
lection of informatlen for the ad-
vanced  serviceman: Visual Allgn

ment—Tracking Problems—=Nexalive
Feedhack—Tone  Contral  Cirenlts—

Adding Microphones to Sets—>Mateh
ing Loudspeakers — Remate  Juke
Boxes—Serviclng  Recard Changets
1lum Eliminatlon—FM Servicing.

50c each,

No, 33—AMPLIFIER BUILDER'S
GUIDE. Invaluahle tar the (esliner
and bullder of audio eduipment.
Tets how to huild 4 wide sarlety of
amiplifiers with power outburs rang-
ing from & to 30 watls. Detail
slgn  information on: D'us
Phace Inversion—Wass anid Treble
Boosters — Yahime Expanders — Re-
slstance Coupling — Internal Feed-
bark. 50¢ each.

No. 34 — RADIO-ELECTRONIC
CIRCUITS. An extensive collection
of circult disgrams, with brief, to-
the-point descriptions of each. in
eluding:  Intercommunications Nvee
temg — l'ower Supplics — Ralancing
Circuits—V. T. VoltmetePs-—Ampli-
fiees— Keceivers—I"hono _ Ampliflers—
Short Wave Adantors—Electeonic Re-
lays. 50c each.

No. 35 — AMATEUR RADIO
BUILDER'S GUIDE_ For the “"ham™
who bullds his own. Practical, rlown
ta-earth It tells how to RHuild: v 2
Meter Hand Acorn Tube Set-—Minla-
ture  Communlcstions Recelvers
Lony Linhes Transmitter—I(iezlnner’s

- Miscellanvous

A new and highly important book! Gives a8 complete understand-
ing of working prineiples behind osc¢ilioscope operation. and how
to use the instrument effectively. Clearly written with a single
purpose—to help you use and unJderstand the oscilloscope. No man
servicing television receivers can afford 1o be without this knowl.
edge. Invalvable for anyone who uses the oscilloscope.

ALL ANGLES COVERED

Chapter 1—Direct Current and Alternating Current, Visual observa-
tian ond measurement of varying volloges and currents on the
cathode-roy tube. Chapter 2—How beam from electron ''gun’
projects image of current and voltage voriations onto fluorescent
screen, ond how beam is deflected by electrostatic and electromag-
netic means. Chopter 3—How signol deflects electron beom verti-
colly in ¢c-r tube ond sweep voltage deflects beom horizontally. Rale
of the saw-tooth oscillator—the gos dischorge tube—the multi-
vibrator—synchronization--locking. Chapter 4—The cathode-ray tube
—acceleroting and focussing power supplies—the sweep generator—
the herizontol and verticol amplifiers—controls on oscilloscope—how
to operate a 'scope. Chopter 5—Aligning TV i.f. channels—TV front.
end alignment—Alignment of i.f. omplifiers in AM and FM sets, Use
of signal generotors—i.f. alignment of a.c.-d.c. receivers—bandpass
alignment—aligning the discriminator—the ratio detector—r.f. atign-
ment of AM and FM receivers. Chapter 6—Audio output measure-

., who knows
See vour jobber today or send for THE CATHODE-RAY
(l‘flslglllklllg'SLOPE along with other titles in the GERNSBACK

-=------MAIL THIS COUPON NOW --—----,
10 OTHER BOOKS

] No. 29—Handy Kinks and Shost Cuts, 50¢ [J Ne. 32—Adva;|’:¢d Servs
[ Ne. 30—Unusual Patented Cireults. 50e 3 WS
[T Neo. 3t=—Radio Questions and Answers. 50¢ [ No.33—Amplifier
Builder's

Guide. 50e
RADCRAFT PUBLICATIONS Inc., [J No. 34—Radto-Elece-
Dept. 89, 25 West Broadway, tronie Cireulits.
New York 7. N. Y. 50¢

Senid me the books checked. postpaid. 03 Ne. 35"'6"““:';";’ :‘:‘!i"

NO, 40 CATHODE-RAY

Guide, 50¢
LS eBRELIERIH, T O No. 36—Radie Test In:
i

struments. 50¢

: ‘Transmitter Presrlector — Rotary
peok a.¢. meaturements, Checking tow-tooth omplifiers—maognetic ather ham gear. 50e each.
deflection circuits—synchronizing pulses, Hom transmitter measure- No. 36—RADIO TEST INSTRU-
ments—over ond under-modulation. Locating hum—incorrect odjust- MENTS. A MUST for every radlo
ment of vibrotor power supplies. Phose shift in oudic amplifiers. man. This latest beok on hulldink
test equibment blaces emphasis on
112 PAGES 103 ILLUSTRATIONS Tracers—Capacitr  Meters—Portuble
and Beneh Multl-checker—Signal
Generators — Tube Checkers — Ejec
tronic Voltmeters—and many others.
eath.

SERVICING. For the radio man
lintle abouy servicing.
How to Ret started. and even mnre
important how to keep golhit: P'lan
ning the Nervice Shop—Faulhping
KIgnat Traetng Methods- - Xervicing
the Midget — Roldering — Servicing
Volume Conirols—How to Nervice

Speakers. 50c each.
No, 33—HOW TO BUILD RADIO
a sufficient varlety of sets to appeal
to every radlo fan. Includen: Shert-
Wave. HRroadrast. FPortable. A, U
{meeated, Miniature and  Standard
Recrivers.  Complete  coll-whuling
No. 30—PRACTICAL DiSC RE.
CORDING. Whether you're Inter-
ested in amateur or prafessional re-
conding, You'll find this hook by
Klrhard 1. horf invaluahble. 1t not
ful records. but in  additlon each
important  recording  combonent i3
giten a full chapter. (xPlaining its
nurpoge. and what features to look
for when buying. Without waste of

ment—voltoge gain—power output—audio response curve plotting—  RPeum  Aerial—Power Supplies—and
practical construction of:  Signal
50¢
n y C Ne. 37—ELEMENTARY RADIO
the Shap—syatematic Clecuit Checke
[}
I RECEIVERS. This haok contalns
[}
[}
I
]
! data s furnished 50¢ each.
]
]
]
]
1 unly tells You how to muke suecess-
[}
L]
]
]
1
]
]
]
L]
]
]
1
]

I enclose § Qo0a0000 wards. It gets right down to business

O No. 37—Etlementary Ra- on the first page. It tells You what
Your Name. i P dio Servicing jou need to make good Jecords ard
(Print cleariy) S0e bow to do [t h¥ using any Lype equin-
Add G Ne. 33—How to Build meni—from the simiplest te the most
ress R TR ) Radle Receiv- expensive—depending on Your pur-
. . ers, 50¢ pose am! pockethook. You will find
Johher's Name.. ... ... .......aoi.l. alt the practical phases of recarding
0O Ne. 39—Preetical Dise envered a8 well as the underiving

Address ... ..... 20560 a000a00T Recording, 75¢ wrinciptes. 75¢ each.
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INDIA STARTS RADIO CLUBS

Dear Editor:

We are pleased to announce the for-
mation of the Amateur Radio Club of
India and the Short-Wave League of
India, with headquarters at Mhow in
Central India and a QSL bureau at
Bombay—P. O. Box No. 6666.

This is the first time in the history of
our country that an organization of this
kind has been established. The ARCI
looks after the interests of all transmit-
ting amateurs, and the SWL takes care

of shortwave listeners. A combined
journal for members of both organiza-
tions, QRZ, is published monthly.

The headquarters stations are be-
lieved to be the best-equipped amateur
stations in Southeast Asia. The calls
of the ARCI and SWL stations are
VU2ARCI and VU2SWL, respectively.
Both are very active on 7, 14, and 28
me.

We are enclosing a photograph of the
main operating position of VU2ARCI.
MaJ. B. M. CHAKRAVARTI, PRESIDENT,
Mhow, Central India

GEIGER COUNTERS

HAMS! BE FIRST AGAIN! BUILD YOUR OWN!
Find radium, troce water mains, prospect. check
locol contomination, ossay ores.

SENSATIONAL BETA COUNTER!
30 MG/CM2 WALLS

Send Beta counter $7.50
[J Send eomplcte parts kit and diagram .. $48.50
Send assembled 5.5 pound pertable ...$90.00
] Send HIOVAC quantitative lab. medel $150.00

Send detailed information [ Cheek [J COD
AEC Bulietins avaiiable

COSMIC COUNTERS

112 Cornell Ave. Swarthmore, Pa.

EASY TO LEARN CODE

Tt s tasy to learn oOF increase spemi
with an |nstructograph Code Teacher.
Anords the quickest and most prae-
ttcal method yet developed. For be-
ginners or advanced students. Avall.
able tapes from beginner's alphahet
to 1ypleal meseages on all Subjects
Speed range 5 to 40 WPM. Alway s
1rady—no QI

ENDORSED BY THOUSANDS! E&

The Instructograbh Code Teacher s
Jiterally lakes the place of an oper-
ator-instructor and enables anyone to
d master code wlm‘(:f\n {ur- o

san. succeasful operatura
with the  Inatructogra;

have
System.
convenient rentst and Purchaae plans.

*'acqul L]
Weite today for

INSTRUCTOGRAPH COMPANY

4701 Sherldan Rd., Dent. RC, Chisage 40, |l
RADIO-ELECTRONICS for
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NEW GIANT
" PICTURE
\ TUBE

Immense 153 square-fnch
scfecn on new 16 metal-glass
tube clear. steady. brigin
pictures Synchronized
sound and pictusc that achild
€anrune in perfectly
Long Distance FM Circuit
Big 12 Electro-Dynamic
Panasonic Speaker . Avail-
able in beautiful consoles or
in complete chassis (not a
Kit). Buy direct o1 Low Fac-
tory Prices, with Low Down
Favment and Long Eusy
etms and on 30 Days
Trial* Send for 32-page. ¢
color catulog raday.

FACTORY AUTHORIZED
SERVICE IN
TELEVISION AREAS

FACTORY-TO-YOU

MIDWEST

FM Circuit and new

3-Speed Phonograph.

Send Thiy
{BUPEN
an lc Post
Cord lor
NEW 19450
FREL
4 Color
32 Poge
MIDWEST
CATALOG

NAME

ADDRESS..

ary

MIDWEST RADIO & TELEVISION CORP.
Dept. X181,909 Broodwaoy, Cincinnoti 2, Ohie

Pleass syond me your new FREE 1950 Caiolog.

— ZONE STATE.

NEW!

INSTRUMENT
KITS

at new low bargain prices!

DELUXE SIGNAL TRACER
Made! TS-3K $22.75

1ESL WAy o find

kn  for
~ent V.M
ding v

and servics guide
Model T§.3. faciory

huilt $34.95
TS-1K, Heginnees”
Sk, Tracer Kb, .$6.78
Fact. 1t 2.85
T5.5K. I'ocket G,
Tracer Kit 20.45
Fact. nhuile 4w - 2 5
OIDE|
contnen

5" 0SCILLOSCOPE

& STETHOSCOPE
Model TS-7K $44.50
FOR TELEVISION,

FM & AM
Hikh quslily laboratofy
87 oscilloscope nius i
nal tracer; st ru
ments fur price_of one
Vesigned  fof TV mul
FM allgnment and  anm
servicing, 1iug Inek (o
probe [isted Lelow. bar-
mits signal tracuir  in
31y circull throuwh
phones  or screen  pat
These extra fea-

adition to
fuliventional scope use
Mullt-ln hivh valn 0.5
¥inchr amplifiers with
response Lo N0 Ke.
Complete with all tulwes
ichiding 5% Clt
l.exs  probe and  head
nlhoanes. Steel case | 5x
PR T 1A
TS-7PK.Probe it $4.25
TS.7. factory built.89.95
TS TP factory built 8.2%5

2]

C —T

T5-6CK. Crystal
{IN31) Probe Kt

Faet. nuidit

4.30
7.50

R.9
from vour jonber. 1f he cannot supply, nalt
faeiony.

FEILER ENGINEERING CO., Dept, BRCS
945 George Street, Chicago 14, 111,

Mease send me Ine followin

Instrurnent: Maordel

NAMEF

AIMRERS
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HAM LIKES U.H.F. ARTICLE

Dear Fditor:

I have just finished reading Part I of
“Microwaves” by C. W. Palmer in the
April issue of your magazine. This is
a very fine article. By using the ele-
mentary and practical approach as M.
Palmer has done, more interest will be
awakened in the u.h.f, especially
among hams. Most hams are not grad-
uate engineers; but armed with some
knowledge of microwaves and with
their natural enthusiasm for radio,
they will proceed to make history in
the upper bands. just as they have
from 200 meters down.

PETER N. SAvESKIE, W2JFE
Staten [sland, N. V.

CENTRAL ORGANIZATION

Dear Editor:

Much had been said and printed pro
and con about licensing radio, television
and electronics technicians. I think
everybody will agree that organization
is better than licensing.

The main difticulty is that existing
organizations are few and mostly of a
local nature. What is needed is a na-
tionwide organization that will be rec-
ognized the country over. This will give
rural and small-town technicians a
chance to benefit from such an organi-
zation.

Here is a solution to the problem.
What organization has more influence
and contact with the service technicians
than RADIO-ELECTRONICS? Who has heen
pioneering on the advantages of organ-
izing more than yvour publication? You
have a golden opportunity to turther
the industry this way:

Set up an organizing committee and
print application blanks in every issue
of RaD0O-ELECTRONICS, requiring appli-
cants to be engaged in some form of
electronic servicing. As soon as there
is u suflicient enrollment elect otficers
and make RADIO-ELECTRONICS official
headquarters and eommunications cen-
ter. Set the membership dues high
enough to cover the cost of expenses,
such as wall plaque and membership
cards. Print questionnaires regarding
fair hourly wages or service charges
on the various repair johs. Have mem-
bers submit their opinions on the sub-
ject and the other problems we are
confronted with.

[ believe a step like this must be
taken to secure a large enough organi-
zation to gain recognition from the
manufacturers and the public.

James M. Pelley
(No address given)

We would be inclined {o agree with
vou—had we not already tried it! Dur-
ing 1931 we organized the Otticial Radio
Service Men’s Association (ORSMA).
Despite considerable work and a large
amount of money spent on organiza-
tion, publicity, certificates, booklets,
lapel buttons, ete., it did not prove a
success,

But we learned one thing. An organi-

(Continued on page 79)
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NEW
TELEKITS
10-B $82,99 |
1-B $59.50 }

e

Sparkling new Telekit 10-B has 52-inch screen.
Brand new c¢ompact lay-out has videe ftuba
mounted on chassis. Big illustrated easy-16-follow
instruction book guides you step by step hrough
eosy assembly. Na special knowledge of television
is required. All you need is a soidering iron,
pliers, and screw driver. 10-B Kit con be used
with 12', 15, 16-inch tubes. Telekit 10-B,
$52.99. Tube kit, including 10BP4 and all other
tubes, $55.80. 10.B Telekit cobinet, $15.95 ta
$24.50. Telekit Guorantee includes fres factory
iervice.

Write for catalog listing 10-B and 7-B Telekits.
New 7-B Teleki! for 7-inch tube, $59.50. Tubm
kit, including 7JP4, $39.58. 7-B cobinet, $15.95
1o $24.50.

T

Note simple clean lay-out for easy ossembly of
new Telekit 10-8. Fealures 2 sound |. F. stages,
0 new pre-built, pre-aligned tuner that includes a
stage of R. F. for distance reception. Eosy-to-od-
just horizontal lock circuits. Beautiful new model
cobinets for 7-8 and 10-B ore heavily constructed
of hand rubbed walnut.

13
CHANNEL
TUNER
$19.95

NEW 13 CHANNEL TUNER i5s o small compact
unit with stage of R.F. Tunes all TV ond ZFm
channels. Made to conform with Telekit or any
other TV set hoving video I.F. of 25.75 Mc.
Complete with tubes, Pre-wirted, pre.oligned;
only three connections to make. See your job-
ber, of write fo us for informotion. Your cost,
$19.95.

Write for cotolog of Telekit ontennos, boosters,

television kits, tuners, television parts and tubes.

SANDERS ELECTRONICS €O.

AVIATION BLDG., 3240 N.W. 27th AVE.
MIAMI 42, FLORIDA
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B. S. DEGREE...IN 36 MONTHS

Make one of the most important decisions of your
life—today! Capitalize on your electranic inter-
ests—decide ta become an Electrical Engineer.
Choase, alsa, to sove a valuoble year by earning
your Bachelar of Science Degree here in 36
months of intensive study.

This 4é-year-old, non-profit Technical Institute
offers o world-famous course in Electrical Engi-
neering with o major in Electronies. You follow
an industry-guided progrom which is constantly
ottuned to current developments. It presents a
solid background in the bosic sciences . . .
Chemistry, Physics, Mothematics, Economics and
Electrical Engineering subjects . . . plus 19 tech-
nical speciolty courses in Engineering Electronics,
including four courses in Electronic Design.

Practical, military or academic training will be
evaluated for advonced credit.
ELECTRONIC TECHNICIAN

At the end of the first year of study of the Elec-
trical Engineering course, the student is qualified
as an Electronic Technician.

MAJOR IN
ELECTRONICS

RADIO-TELEVISION TECHNICIAN

To young men interested specifically in radio
and television: Prepare here for o career in
television—the field which business |leaders pre-
dict will be among America's top ten industries
by 1951. In I8 months you become o Radio-
Television Technicion, ready for positions in re-
ceiver and tronsmitting testing, servicing, soles,
supervision and production.

Because of this school's concentric curriculum,
the Bachelor of Science degree in Electrical
Engineering (Electronics majar) may be earned
in 24 additional menths.

A SPECIAL PREPARATORY PROGRAM is offered
for men lacking high school diplomaos.

TRAIN in modern, well-equipped laboratories,
shops and clossrooms. Faculty of 85 speciotists—
over 1500 students and 30,000 graduates.

- MILWAUKE E -

i — GCHONL of ENGINEERIN(

Electrical Engineering ........ tvee...38 months
Electronics Major

Electronic Technicion ................ |12 months

Radio-Television Technicion ......... 18 months Coreer'' and 110-
page Cotalog. r
Ny —
—————————————--.,__: “{Z Wt& I~

MILWAUKEE SCHOOL OF ENGINEERING

Dept. RE-849, N. Broadwaoy ond E. State, Milwaukes, Wis.
the Bulletin, "Your Career,"

l Withoyt obligation send me
in_

Founded 1903
by Oscar Werwath

Send Coupon for
free 48-poge Pic-
torial Butletin ' Your

and your catalog. | om interested

- - ______course.

l Y 2 AR B A Ak 0AG 68000 0805 H0 AHAaGA6A DA AaaaaEEa8E BAAREABEAAG AN AaAAaAABA AR AAAE0E A0 T AGE..............

I N 1o) 1 3 T D
(]Il 7 86 006660 a05686a00 8 B8 HEAEAABEEHGI0GH0G LSTATE. i {

RADIO-TELEVISION

Nave school time and money with WRT! Sopeeialized
Training. Quaiify for high-income technical careers in
only ten months under practical engineer-instructors.
P'ractiesl dally lecture-1sboratory training provides the
skilla necessary to hold dowm responsible positions.
Become an FCC-licensed commercial Radio Operator.
or. an FM-Radio-Television Technician. WIRTI grad-
nates employed world-wide. Approved for veterans: nun-
veterans accepted. Nepd for free Hustrated bovklet.

WESTERN RADIO-TELEVISION INSTITUTE
341-A West 18th S5t., Los Angeles 15, California

LEARN RADIO!

PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGINEER
V.A. Furnishes Books and Tools
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place, Dept. C, Baltimore 17, Md.

e - BAt

) Veteran of World War |l ’
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JOBS IN 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 Medern Laboratories and Class Rooms

APPROVED UNDER G.1. BILL OF RIGHTS

AMERICAN RADIO INSTITUTE

New York Buffalo, N. Y. Syracuse, N, Y.
2010 B'woy (68 St.) &40 Main St. 131 Shonnard St.

“Teaching Radia Since 1935

FILL THAT JOBE WITH A
= C.T.J. TRAINED MANI

Solve your man-power shortage by employing well-
trained. dependable young men who have been
trained by Commercial Trades Institute. Our grad-
uates have completed an intsnsive course in Radio
or Television Servicing. Their training has been
practical—in well-equipped shops under expert
supervision. They've learned to do excelient work.
To enable you to evaluate the efiiclency of C.T.I.
training. we'll be glad to send you an outline of
the course. You'll find the subject matter extensive.
complete, thorough.

We probsbly have men who hall from your vicinity.
but most of our graduates wiil travel anywhere for
a good opporiunity. We cordially invite employers
to write us for detailed information on avallable
men. (No employment fees.) Address:

Placement Manager, Dept. P108-8

COMMERCIAL TRADES INSTITUTE

1400 W. Greenleaf Ave,, Chicago 26, III.

Complete Radio kngineering
Course. Bachelor of Science De- ) 27
gree. Courses also in Civil, Elec
trical, Mechanical, Chemical, Aeronautical Engi-
neering; Business Administration, Accounting.
Secretarial Science. Graduates successful. 66th
vear. Enter Sept., Jan., March, June. Write for
catalog.

TRI-STATE COLLEGE ddsi< ™" Thoiiua

Make Your Career

RADIO and TV

In no other Industry does the future hold brighter
financial promise and security than In AM and FM
Radio. Teievision. These fields need and want men
trained as announcers. script writers. disc jockevs, amd
radio technicians. 1t will pay you to investigate the
Don Martln Xchool of Radio Arts, established in 1937,
t"omplete day and night classes . . . the latest eqQuib
ment . . . and a staff of 30 natlonally known in-
structors. Over 977 of the combination men graduates
are placed on jobs immedigtely through the free
pluceinent service. Approved for veterans.

FREE—Write for Free Booklet **Your Future in Radie.”

Don Martin School of Radio Arts

1655 No. Chrokee. Hollywood. Calif. HUdson 2328)

key'' man; Learn how to send and
o8 ol T

ay, adventure,
t home quickly
8 Candler Systemt, Qual
ormercial  Li
00!

CA| ™M co.
Dept.3.J.Box 028, Denver 1.Colo.. U.S. A

RADIO-ELECTRONICS for
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ommunications

ELECTRICAL TRAINING

Intensive 32 weeke' residence course in funda-
mentals of industrial electrical engineering, in-
cludlng radio, clctronics. Prepares for technician,
engineering aides. Approuved for veteran training.
56th year. Enter Sept. &, Jan. 9, Catalog

BI.IS ELECTRICAL SCHOOL W

73548 TAKOMA RVENUE
WASHINGTON 12, D. C.

‘f) mlo uam::muu

I
FM—Television—Broadcast
Police Radio. Marine Radio, Radio Servicink. Avlar
tion WMadio and  Ultrs  High nobile applications,
“Thorough training in ail branches of Radio agd Flee-
tronies. Moderu laboratories and equipment. Qld es-
lablished school. Amble bhousing facilities. 7 acre
campus,  Hutall classes.  enrollents  limited. Our
graduates are in demand. Wrile for catalof.
Approved for Veterans

VALPAIAISD TECHNICAL INSTITUTE
Dept. € VALPARAISO, INDIANA

RADIO
COURSES

Praporatory Mothemotics, Serv-
Ice, Broadcost, Television, Ma-
rine  Operating, Aeronoutical,

Frequency Modulation, Radar.
Ciasses mow 10:m.02 100 th: fall term OcL I3t
Enbrance exam, Sepl 19th

Veterans, Literatura,
COMMERCIAL RADIO INSTITUTE

‘Io\mm 1920}
33 Wost Biddle Street. Baltimers 1. M4,

NEW, INTERESTING

I[ I.[VlsmN TECHNICAL CAREER

As Television Kains moementum, rapldly,

constantly, It offeis L0 properly-trained tech-

nlcians careers wh & future in Industry,
Rroadeasting or owh Business,

Train at an Institute that ploneered
in TELEVISION TRAINING since 1938.

Morning, Afternoon or Evening Reaslona in
laburslory and theurelical instruction, un-
der Ruidanca of cxtnris, covering ail phases
of Radio, Frequency Modulation, Telo-
vislon. Lreemsed by N. Y. State. Free
Plarement Rervice, Approved for Veterans,
ENROLL NOW FOR NEW CLASSES
Visit, Write or Phone

RADIO-TELEVISION
INSTITUTE

480 Lexington Ave., N.Y. 17 (46th St.)
Plaza 3-4585 2 blocks from Grand Central

AUDIO ENGINEERING SCHOOL

A ||ncumﬂ \éadi Fogincering courre in Sound Funda.

v Tralwmisslon Sets, Oncillators: Har.
Monic Analyser, Distortion Sels, Intermodulation Ana.
Iyzer, and nther cquipiment, Recording Studlo assimu.
lating Hmacntm Motion Picture and ommerv:l‘ll Sound

for \rel,ornn:| and Fonlzn Vinas.
HOLLYWOOD SOUND INSTITUTE, Ilac.
1040-E North Kenmere Hellyweed 27, Callf.

RADIO and TELEVISION

Thorough Training in All
Technical Phases
APPROVED FOR VETERANS
DAYS—EVENINGS WEENKLY RATES
RCA GRADUATES ARE IN DEMAND

For Free Catsiog Write Dept. RC-49

RCA INSTITUTFES, Ine.

A Service of Radio Corporation of America
350 WEST 4TH STREET  NEW YORK I4, N, Y,

AUGUST, 1949

zation of this type cannot be run by

mail order. Seventy-five percent of the |

radio technician’s problems are local.
Take the matter of fair charges for in-
stance. It would be impossible to set
these on a national scale, for a tech-
nician in one area would starve to
death on what would be exorbitant
charges for another part of the country.

Besides the difference in problems, a
national organization finds it hard to
keep in contact with the members and
promote local activity, As a result, he
finds himself merely a name on a mem-
bership roll. Such an organization gets
no recognition from the manufacturers
nor the public. It just adds another wall
plaque to the display of certificates,
bonds and diplomas many radiomen
already have on their walls, and to
which few people pay any attention.

The only organization worth any-
thing is one in which radio technicians
join to work tegether for objectives
they could not easily obtain separately.
For this the local organization is ideal.
If you have a local problem, talk it
over with other local men and form a
group of five men or more to do some-
thing about it. No town is too small.
In some Western organizations, mem-
bers come 30 miles to meetings. Draw a
30-circle around your shop and count
the radio technicians inside it!

If your problem is low returns, agree
not to cut rates—or each other's
throats. If bad publicity, send your
chairman and secretary round to the
local paper—or broadcast station, if
you have one. Do people complain of
dishonest repair? Offer the services of

| your organization to investigate such

cases, and to testify where dishonest
work is found and the customer is will-
ing to prosecute. Arrange technical
meetings with outside talent. Increase
business with educational campaigns
to the public. Your organization will be
a success as long as you work and keep
it working.

Some things cannot be well done by a
local organization. Top-notch speakers
of the radio field are willing to address
you if « serics of meetings can be ar-
ranged. State laws come up—such as

the propesed one to permit erection of l

roof antennas for television—at which
the radio technician should be heard.
For these purposes the State Federa-
tion is perfectly adapted. Both Penn-
sylvania and New York now have such
federations, and other states will fol-
low as radio technicians’ organizations
increase in number.

A national federation to handle in-
terstate problems will be the next step.
Such a national federation—built up
the democratic way through local and
state associations, and handling only
the business they cannot—can be suc-
cessful.

Remember, no organization can *“do
something for you,” but you can often
do more for yowrself through an or-
ganization than without it. We hope to
hear in your next letter that you and
your colleagues have formed a local
Electronic Technicians Association.—
Editor
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FOPP_ORTUNITY_AD-'LETS

25 WATT
P.P. 6L6 HI GAIN
AMPLIFIER KIT

A wonderful bhur! Muke
up an amplifier worth
3 te you. Powerful

|
I
|
eiough tor auditofioms I
1
1
l

Separately con-
mn inputs. Al
chassis.  hard-
ware. solier, circult diagram. «c
Lern fules. Ship. wel. 12 lha.

PRICES NET F.0.B. OUR PLANT.

seating Looa poople
trolled Mhike & I°

|
|
|
|
| parts, incl drllied
|
|
|
|
]

Um’versa , general corp,

3653 Ceonal 5t., N. Y. 13; WAlker 5-9642

PEN-OSCIL-LITE

Extremely convenient test oscillator tor all radio
servicing: alignment e Small as 8 pen ¢ Self
powered » Range from 700 cycies audio to over
600 megacycles u.h.f. & Qutput from zero to 25

+ Low in cost e Used by Signal Corps
o Wrlte for informatlon.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

Advertisements In this section cost 25¢ a word for
tach lisertion. Name. address and initiuls must he
inclided at the above rate. (‘ash should accompany
&l clawsified  advertisements unless placed by an
accredited advertlsing agency. No advertisement fur
less than ten words accepted. Ten percent diseount
six lssues, twenty percent tor Iwelve issues. (hjee-
timmable nr misteadineg advertjcements not arcepted
Advertizements for Reptemher, 1949, issue, must reacl
us not later than July 24. 1949,

Kadiu- klretronies, 23 w. Broadway, New York 7. N. Y,

SRADIGBUILDER™, 3 ISSUKS 25e. SAMPLE FREE.
Laberatories, 5:3-!! ﬂan Carlos, Clllfornll

WE REI'AIR ALL T\Il‘* OF ELEC ’l'lklt \L l\\'l'l!l
menis. tube checkers and analvzers, Hazleton Instrument
Co  (Electrie Meter Laboratory), 140 Liberty Street, New
York. N. V. Telephone—RArclay 7-4239,

21 VOLT AllRl¢ RAFT lt\TTl‘IUl'\ NEW |1 AMP AT
a hr _rare Dev chatged $14 50 ea. less 25% in Iots of four.
No CALILs pleade, Securlty Parachute Co., Oakland Alr-
bort. Gukland, Calif.

BARGAINS: NEW AND RECONDITIONED HalLE-
erafter~, National, Collins. {fammarlund. Meissner, RME,
other receivers. Luners, televiaion receivers, fransmltiers,
etr. \Wholesale prives. Terms. Shipped on trial. Lihberal
trade in allowance. Write, Henry ltwmilo. Butler. Missourl
and 11240 West Olymple, Los Angeles. (aiifornia.
HERMAN LEWIS GORDON, REGISTERED PATENT
Atlorney. Patent Investikations and Opinions. Warner
l!ulhlluu. Washington, D.C.

TES)—FOREW: N, DOMESTIC,
Ptiuns, pln-ups. ete. Catalog.
863 First Ave., New York

\h\l-\l]\hH {BACK DA
arlg, Bouks, buoklets, s np
lm- \u.r‘undmjl Cicervne’s,
7. N0

BARGAIN HUNTINGT RADIO SERVICEMEN WRITE.
Nensatlonal cualog, Menshuw Radio Supply, 3619 Troost.
Kan-us Clty 3. Mlssouri.

AMATEI'R RADIO LICENSES. COMPLETE THEORY
prebaration for passing amateur rsdio examinstlon, Hume
study and resident courses. American Rudio Institute.
101 West 63rd 8t., New \nrk Cit! ch our ad on Page »ll

LANUARTER, ALl.\\l\F &. l(()\l\ll'L 436 BOWEN

Building. Washington 5, ).C. Reglstered Pstent Attorneys.
I'ractice liefore ("nited States Patent Ofce. Valldity and
intrlngement  Investigatlons ami Opinions. Booklet and
form *"Evidence of Conceptlon™ forwarded upon reuum
27 years experlence rudlo repalring. Simplified nslem
No calculations. No formulas, Total price $2.00 postpall
or COD. Moneyback guarantee. Ross Radio, 14615 Grand-
river, Petroit 23, Mich.

RADIOMEN, SERVICEMEN, BEGINNERS — MAKE
more mone¥, easily. qulckly. $250 weekly possible. We
sliow you how. Infermation free. Merll I'roducts. 216-32L
132nd Avenue. Springfiekd Gardens 13, New York.

ALUMINUM TURING, ETC. REAMS FOR AMATEURS,
TV. FM. Wrlte for lists, Willard Radellff, Fostorla, Ohijo.

10} RADIO REPAIRING TIPS (BOOKLET). SEXND
50 cents U5, Radio, 135 E. 28 St., New York 16. N. Y.

For sale, 300 sets: wireless sets. Cansdian. 19 MK and 11,
export packed 193 wireless gets. American. B.19. in
crates. 108 wireless sets. Canadian, 19 MK. 11 basie sta
tiows. in crates. Export Packed sets are comblete with
unlethacs atul xpare tubes: American scts are less an
Lennaes and spare Tubes: basle Canadian gets are reDarked
with 1 set of anlennacs. FOI Canada. $32. Amco Brass,
428 Broome St., New York.

PIOTOFLASH TUBES 8YL \'A\IA R4330, RRAND
New $10.00. (uantities of Ten $3.00. Iavarone. 1218 Leland
Ave., Bronx 60. N.

TELEPHONE DIALN, USED. AUTOMATIC ELECTRIC

AK-11 £3 25. N-F Trpe-1 Rebullt $2.25, Readjusted $1.25.
Al dials postpald In US. Kissel Electrie Products, 431-C
sherman, Gallen, Objo.
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UNITED'S
SUMMER VALUES!!

BC-454 RECEIVER. 3 to 6 Mc. Llke new—54.50.

BC-458 TRANSMITTEH 5.3 to 7 Mc. Used. good
condition —-$2.9.

274-N TRANSMITTER RACKS. Ringle (FT-234-A).
Double (FT-2260) Xew, either (3be—89¢.

ARR-I RECEIVER. A\ beautifully bullt T.R.F. Job.
in Lhe 231 to 258 Me. hand. A “nalural™ tor cunversion
to 1y mieters Excellent condition, willh tubes and
antenna relay bus, Apbrox. shpg. wi. 8 1bs.—$7.93,

V.H.F. TRANS.-REC. Similar to BU-966 LF.F. 1
twbes, with dsnamolor, gesr trais, relays amd many
other useful parts. Operates kn the vieinity of 20 Me.
;hp; wi. approx. 4u Lbs. Express only. Like new
9

BC-702A RADAR TRANSMITTER. A\ivborne. Uses
2o R.E.AL. 57 tubes In couxisl line X1, Bystem. 41—
IX2 reetifiers in power subbly, For 115 V., @ 00 Uyre
Ksceptional experimenters item or parts buy! Shpg.
wl. appiox. 60 Lbr. Eapress only. New—3$12.95. Used.
ool condition— $9.95.

ASB-5 RADAR TRANSMITTER. Navy. Overales in
the 500 Me. region. Uses 4 type 15-K tubes in 1MP.
parallel Jone line R.F. 1-1510 Rectilier. Completely
slhielded in Mack wrinkled case. 11igh auslity pars.
G V. Ru0 Cye. SIpE. wi. abprox. 40 Lus. Express
only. Like New—$12.50.

RELAY SELECTOR UNIT, BC-685A. 1onslsis of
indivisival -pass flters. 430 eycles and 700
i. each u 3 HLEGT and 1—12116 lllht'l Com-
hents include 141 telephone 1ype relays. and S0
ohim cails. one 25
12 obm oy nd-base ranstorniers tworks. re-
sistors, eomde %, ete,, ete, PPanel controls are miss-
ing. lheavy pauge chassis and panel. size: “ X
11%" X 147, Metal hood enecloses entlre unlt. Shpe.
wi. abbtox. 55 Lhs. Express only. Like new. less tubes.
including diagram—$14.95.

TRANSCEIVER TRANSFORMERS. Innul for single
butlon mike and single nlate, to single #rid. Shielded.
Lug terminals, New—79e,

BK-22 ROTARY RELAYS. Ar used with 269 serles
compass units. Like new condition—3$1.95.
M-299 MICROPHONE AOCAPTER, for SCI3-520—79e.

VOLUME CONTROL ASSORTMENT. A selection of
variviis ©pes of carbon and wifenound contiols. All
new aml elean. A SUPER VALUE!!!! DON'T MISS
IT!!!! 15 for 98c.

CONDENSER SPECIALS
4.0 Mfd. R} V..U, Sanare upright can-—29e.
40 + 40 Mrd. 250 V.D.C. Round upright can--55c.
1 Mfd. 1004 V'.D.¢. ¥mall Rect. cen. & for $1.00.
2 Aftd., GU0 YV.10C. Round can. 6§ for 100,

) MEd, 200 ¥.D.C, Sealed round ean. wlth mouniing
brackel—$1,05,

OUNCER TRANSFORMER W-226242-4
AF Ourpu, I*r1. lmunedance: 10000 Ohms. See, Im-

pedauce: 4000 Uhms, tapped 2t 250 Ohms. Metal can:
17%" N 17 0.1 Overall. 10% at 75 Mw. 400 Cye.
2007 at 36 Mw. e 250 (ye. Response: 250 to 2500

Cye. = 3 DR Glass sealed. New—95¢,

OUNCER TRANSFORMER 37254502

I'rl.  lmpedance: 5000 Ohms. Sec. Impedance: 250
Ohms. Size: 1%7 Le. X 17 Overall. Disgram on edse.
Hermatically sealed. New--88¢, ea.

POWER AMPLIFIER AND POWER SUPPLY

hnr console ulllu lvllonu comblnatlon, Tubes: 1-—68Q7;

[EAF LS L 4 5Y3 or 5Z1 lteet. 12 \Walrs
Power xum)l\' delivers 350 V.12.0. at 150 Ma.
C 7 X I% 6-R Ohms to sbkr. Al outlets built-in,
for phoho nistor, pick-up, sbeaker and Jnput. DBeautd-
fully buill. Brand new. Less [ubes. Shig, Wi Ap-
nrox 15 Lbs. Express only. A GREAT KUY!! Only

€a.

LAST SHIPMENT, JUST ARRIVEDY
V.H.F. TRANS-CEIVER (SCR-522) (AM)

Only a few of these porlar sets are lelt at this at-
traclise brice. tnr units are clean and in Rool over-
all comdition, DONT WAIT!? ONDER NOW!! Shpg.
Wi Apbrox. 60 L. Exhress only. Wilh wubes. §39.95.

RADIO PARTS KITS
Reuistors, Assorted Values.
No. 1 Carbon. Non-Ins. 14W. to 2\W. 100 for 65¢.
No. 2 Carbon. Ins. % W. {0 2 W. 10 for $1.69.
No. 3 W.W. Enameled 5 W. to 50 W. 20 for $1.95.

Condensers, Assorted Vollages

s\'n.m_,i Vaper Tube. .0003 Mfd. to .1 Mf{d. 100 for
1.95.

No. 3 Oil paper. .002 Mfd. to 1 Mfd. 30 for $2.19.

No. 6 Auto. Gen. and Disie. 1¥hes. 30 for $1.69.

No. T Mica, ins. 37 Mmf. to .1 Mud. 100 for $1.95.

.s\'.v 95 Mica Nmig. 0002 Mfd. 10 .01 MM, 1V tor
A9

No. 9 Ceramics. 1.0 to 10 Mmi. 10 for $1.85.

No. 10 Trimmers. 1, 2, 3 and 4 sectbons. 15 for $1.00.
No. 11 Filtess, Tub., F.I'., cartriige, etc. 10 for $1.95.
No. 12 Xir I'ad. All 1vpes. Cerantic ins. 10 lor $1.18.
Transformers

No. 13 PPower: 40 1o 140 Ma. 3 and 6.3 V., Fil. ass’t
of 5 for $8.95.
sl:\"u. 1 Output. P, Singles. 3 to 15 \V. 10 ass’t

No. 15 Chokes. 10 to 180 Ma. Ass't Induet. 10 for
54.45.
Tube Sockets, All new

Nu. 16 4 10 8 I'In, Inc. min. 25 ase’t 89¢.

Terminal Strips

No. 17 Assorted styles and sizes. 50 for 89c.
Hardware Assoriments

.s\'o. 918 Sulder Jugs. All sizes and types. 3 Lbs, for

.\n I'l serews, Nuls, Washers. ete. 3 Lbs, for $1.29.
0 Alum. Rivets. All sizes and types. 3 Lbs, for

SI 29.

Insulators. Ceramle
No. 21 Studs, Spucers. Feed-thrus, ete. 50 for $1.79.

1 SET OF ALL

2t KITS LISTED—$35000

METERS, 2 ROUND CASE. ALL NEW

Volrs, D.C.

{a) Gruen, 0-150, $1.49.

1h} \Wstghse., 2 scales 0-3.5. 0-140, $1.85.
Amps., (.

{¢) Gruen, 0-1.5, $1.59.

td) G.E.. F.8.—5 Ma. 0-50 scale. Less Sht., $1.49.

te} Trin. F.8%.—10 Ma. 0-50 scale. $1.49.
Ambs. R.F.
. 0-6 Wlth Thermocounle. $1.69.
0-3 With Thermocouple, $1.69,

Milliamps.
{h) Weston, =307, F.85.—1.2 D.C. 0:100 seale,
$1.69.

{1} Readrlte, #q. 0-10 Volts hHC, Black Fln., $0.59.

FENWAL THERMOSWITCHES

R-17. 115 V. 10 Amps. Set ag 275 dekrees. %" D. X

41,7 I.. .hl»hlul covered shielled leads. Varlable fiom
10° 1o +400° F. a1 90° ber tumm. New 95¢.

8- 10 Mmc as 5-17 except for 5 Amps. rating. New,

G.E. 5 DY83AB31 Dynamotor
12 V.DLC, at 6.4 Amps. Input: 550 V.D.C. at 85 Ma.
Output, Shpg. Wi, —%3 Lm \eu—szs
HOOKUP WIRE

Assorted sizes and colors. Fabrics, ['lastic. linbher
and Glass Insulatlon, Selid 2nd Stranded., 50U Fu.
assurtient—32.39,

HOOKUP WIRE

New col wlre. Lengths from 3% to 20 L. in various
xizes and 1ypes of Insulation. Qur scleetion of 3 Lbs.
Only $1.00

NOW!II! BETTER THAN EVER BEFORE!!!
OUR ELECTRONIC PACKAGE!N!

Chock full of new and Ifferent Parts and assemhlies.
10 Lbs. of xond nﬂhll: material tor only $1.29. GET
YOU'RS NOow !

Quantitics are limhed—Order now. Minimum order—
$2.00. There will be a 20hc packing charge for all orders
under $2.00. 237% deposit required. balance C.0.1. All
orders shipped F. 0 R, Chlcago. Illinvis. Any orders
received witimm shipping Instructions will be shipped
Raiiway Espress,

UNITED SURPLUS MATERIALS

314 S. Halsted St.

Chicago 6, Il
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THE A.R.R.L. ANTENNA BOOK (5th Edition—
1949), by the Headuuarters Staff of the American
Radio Relay League. Published by The American
Radio Relay League, Inc., West Hartford, Conn.
614 x 9% inches, 266 pages plus index and catalog
section, Price. $1.00.

Though written especially for radio
amateurs, this edition can be consid-
ered a textbook on antennas and be
used by students, experimenters, and
professional engincers.

Its first five chapters are devoted en-
tirely to antenna theory and design
problems, and sufficient data is pro-
vided to permit the reader to design an
antenna to his own specifications,
Chapters six through ten give full de-
tails on constructing specific types of
antennas for the various amateur
bands. By following the directions in
these chapters, the reader ecan erect
many different antenna systems with-
out resorting to the design data in the
foregoing chapters.

The remaining chapters cover the
mechanics of antennas and include de-
tails on constructing and raising masts,
rotary beam mechanisms, and orienting
antennas.—R.F.S.

AUTOMATIC RECORD CHANGER SERVICE
MANUAL, VOL. 2, published by Howard W. Sams,
Inc.. Indianapolis, Ind. 8% x 11 inches. Price $6.75.

This manual describes 45 record
changers and magnetic recorders, and
a certificate accompanying the book en-
titles the buyer to a supplement on the
RCA 45-r.p.m. unit when it is issued.
The data on each changer or recorder

Book Reviews -

includes operating instructions, a de-
tailed explantion of how it works, lubri-
cating procedure, and a list of usual
troubles and their solutions. As in all
the Photofact publications, photos and
drawings are plentiful. In this manual,
each mechanism is pictured at least once
in operating position; and at least two
under-chassis photos, with numbered
arrows for every part, are furnished.
An exploded-view drawing shows in de-
tail how each unit is constructed. Parts
lists are furnished.—R.H.D.

INTRODUCTORY RADIO THEORY AND SERV-
ICING by H. J. Hicks. Published by MeGraw-Hill
Book Ce., Inc.. New York. 6% x 9% inches, 393
pages, Price $4.

No electronic knowledge on the part
of the reader, nor any mathematical
training other than the ability to add,
subtract, multiply, divide, and square
is assumed by this text.

As an introduction to radio—and that
is the expressed purpose, according to
the title—it turns in a creditable job.
The explanations are certainly easy to
follow, as far as they go. There are
very many diagrams of practical ecir-
cuits and a large quantity of do-it
projects. Servicing is definitely stressed,
the auther pointing out possible troubles
at every opportunity. Separate chapters
on FM and television are provided.

All in all, a good introduction for the
novice—easy to read and as informa-
tive as befits its purpese—a well calcu-
lated encourager for more advanced
study.—R.H.D.

ﬂ&e{er! a {
Portablep

Rul ALL /.

refer
TWIN-TRAX
"The Tape Recorder

the Engineers are Buying”

When it comes to high fidelity sound
equipment, it's the specifications that count
with engineers. And that's why they're buy-
ing Twin-Trax — the popular-priced tape
recorder with professional specifications.
Extended frequency response, wide dynamic
range, low hum Iever, easy operation, trouble-
free performance! And two tracks means
twice the playing time on standard tape
reeks, with tape costs cut in half — a saving
you don't have to be an engineer to
appreciate,

Write today for technical literature and
professional factory discounts.

*Trademark

Ampuirier Core. o AMERICA
| 398-10 Braadway New Yark 13, N. Y,

BUFFALO RADIO SUPPLY, ONE OF AMERICA'S LARGEST ELECTRONIC DISTRIBUTORS, IS IN A POSITION TO SUPPLY MOST OF THE REQUIREMENTS
OF FOREIGN PURCHASERS, DIRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES.

EXPORT INQUIRIES ARE SOLICITED BOTH FROM

$12.95 TAKE ALL BIG
THREE BARGAINS

HOME WORKSHOP AT BARGAIN
PRICE. Arcuiate and Joccise 7 spewl
gusranteed hobby luthe. Ihe casential
ariine fur the hiome workanap. Sturdy
enough fur Lght  preduction work or
fuctory seandby gervice, Supplied with
56Y of Dbelting for conbecting to any
avdllable vclectric molor or pover take-
oY, Also included in tios inbellevable
uffer are such acressories as a %~ drill
churk with specially harlened 100] steel
Jans, a 3% electric Lurnave jigh speed
krinding wieel. a cotion hufling wheel
with & larke suppiy of Lufting com-
pound, and & 17 steel wire scrateh
brush. Your cost $6.00. Sule export
akent. bistrilutor  fnauiries juvited.
ALUMINUM GEAR BOX 1sx¥xi that
contains  two powerful electric motors
and twe matehed gear tralng, 62 gears
in all rarying in size from % to 4

el In diameter. Thls unil §s read-
nveried to rotate 2 beam antenna
of_any ntlef <imilar_use. .$5.00
SENSATIONAL FASCINATING,
AMAZING SELSYNS. Brand new
salsyns made by Q. E. ¢ 0. Twe ar more
connected  together work perfertly on
1M VAL, Any ralation af the shaft of
one sels¥n and all nthrers connected to
iU will rotate exactly a» many degrees
ju the same directin following uner
ringly as If the units were mnnected
together by ghafting imsteal of wires.
This 18 true whether y i twist the shaft
of the master unit a fraction of a revo
lullan or many revolutions. Useful for
indicating the (dirertion of  weather
vanes. rotating directinnal antennas, or
cantentling innumerable operation: from
adistance. Cum-

EXPORT HOUSES AND FROM FOREIGN GOVT.
FILLED WITH A MINIMUM OF DELAY BY CONTACTING BUFFALO RADIO SUPPLY INITIALLY.

T
plrte with dis- i s h
gram and  in- gesf | g ||} il
structions, Per i B

b e

matehed palt $4.95

AUDIO AMPLIFIER--Urand pew  (ual
slage ttinde ampllfier having 2 of the valu-
ahle and searre onneer tvpe audio trans-
mrmers that sell for ovor $10.00 a plece.
Neat aluminum ease. fully roelosed (larg-
est dimension & Inche<) TPerfect for inter-
com &ysiem, hhono amblifier, mlke ampil-
fler or rignal traccr amhlifiet for {esting
radio sets.

$3.40 each

CAUGUST, 1949

A sensatlonsl hargaln at only p

SO’ RADAR SET

*80' RADAR SET, comblete with % tubes
ueluding nijcture tube. This 1'lan—esillon

~stulicatar Osclllosrnpe hay o self contained
pack destened to run irom the Mo ¥, power
supply en LST or {*T boats. It provides a 5°
dlameter picture adjustable at witl to an S0,
or 2 mile eircle with the boat at the
center, sliowing foration of ‘land. uther ships,
or ahy ohstructim, so that navigatiun ean
he carrled out in plich darkness or densest
fog witl as much safety 43 lh brightest sun-
Nght. Your cost $39.95,

"P.M. SPEAKERS'' o
e
Latest type PM Speaker In & [F=————
fully-cnclosed finished metal
cabinel. Thils speaker s
Cal Mmatch commuhicatlon
recvivers. amd . addition
make perfect Intercom  re-
mote slations. Our price
$4.50. Including output
Lransforme
SPEANERS _These

PM wpPeakers arc he finest
that are available. All have heavy overslize
Alnico ¥V magnets.

95, ... -S0Q

21 oz $.50. ... & for $30.00
12% .. .21 oz2...%$7.95. . 6 for $42.00
AUTO.TRANSFORMER—Steps up | lov, or
Aleps down 220v tn IIOV—SLJS.

FIL. TRANSF.: 6.3y, 3 q
versal Qutput Trans., B Wall—89¢; 18 Wart.
$1.29: 30 Wutt—$1.69. AUDIO TRANS-
FORMER: 5. Plate to 5. Grid. i: 79c; =
Plale 0 P.P. Grids—79¢; llely
B PP inputs—$1.49; Midget outeul

fir AC-DC_sels-89¢; MIKE TRANSFORMER
for T-17 Shute micronhone, slmilar ta UTC
ouncer ty 0. Ntancor SB or DB mike
to line or grid—$1,95%,
POWER TRANSFORMERS_Half-ahell type,
110V, 80 cv. Centertapped HV  winding.
Bpecify either 2.5 or 6.3V filament when
ordering,
For 4-5 tube setk—850V, 4OMA. 5V

& 2.5 or 6 3V .$1.49

6 tube sels @30V i5iMA. 5V
wr OV 175

whe sets—A7TOV. SOMA. 5V
or OV, . ... 1.90

tube Retx—TOOV, TOMA, 5V
& A.3 or two 2.5V . .. 2.3%

Far 7-R tube Rels=TO0V, TOMA, 5V
6.1 (25 Cveles) . . . 3.60

For R.f tube sets—700V, ONMA, Sy,
AA, 2.5V.3,5A, 2 % LAY 2.R%

For 9.11 tute 8els—700V. 5V & 6.1V -

cooboo S .g .85

or 915 tube cots—ANOV, [RO0ATY, SV
& a3v ., . P raeaaeaas 2.85

Amps.—$1.38; Voi. |

B e e M.
uty Class . . .

SENSATIONAL VALUE IN
AC-DC POCKET TESTER
Thila analyzer, featurlng a sensitlve re-
pulslon type meter lovsedl In u liakellte
case, represents the endlmination of 15 years
achievement in the instrumcent tleld by a
large corupany speciulizing in electronic test
equinment.
Rpecifications of the AC-DC Model
Volt-Ohnmilllameter
AC Vultg—a-23, 50, Ny
PC Volts—90-25, 50, 125, 2§
Milllamperes AC—0 te 50
= DC Milllamperes—-—

0 o

Ohms Foll Scale—
100.000

uhms Center Scale—
Son

Capacity—

.05 to 15 Mtd.
Total 1'rlee. prebald
anywhere In the US.\

$7.00. similar I’
Meter, jacking the AC
nPerated  rtanges of
abuve, $5.50 nrepaid.

1949 MODEL
MUTUAL CONDUCTANCE
TUBE TESTER, $52.95

Attractive panel amd case
. Large 4'%2° meter .,
Calibrated micramho seale
as well a3 Bad-Good scale
Front panel fuse | |
Inilvidual so~kets for all
lulw Dhuse  types—soliages
from .75% v. to 117 ¥, and
eomp. switching flexibility
allow all bresent and future
tuhes o 1w tested regand
les. of location of element~
on tube hawe . . . tndlieatrs gas content amd
detects shorts of oprns on each Indlviduat
sertion of all loctal. octal aml minlature
tibes Inelnding cold cathmle. magic eve ami
volluke teculator tuhes as well as all hat-
last. Manutacticer name wlthiveld hecause of
sneclal price nffer
Model **C""  Slaping front counter

P . $52.95
Medel  ©P* Hanrlsome  hand-

bl portable case | 57.95
Built-In roll chart whh either of
above $5.00 extra

ABROAD. EXPENSE CAN BE REDUCED AND REQUIREMENTS

COMPRESSED AIR
INSTANTLY, ANYWHERE!!

Portable Air Com-
pressor and storage
tank. Ruggedly built
of best materials
using lifetime lubri-
cated ball-bearing on
conneeting rod and
oil impregnated main
bearing on shaft. Un-
usual design forever
eliminates valve
trouble, the most com-
mon  fault in  air compressors.
PATENTED unique air intake system
increases cfficiency tremendeusly over
other compressors so that air output
is much greater than that from larger
compressors powered by heavier mo-
tors. Will deliver appr. 3500 cu. in.
air per min. at maintained pressure
of 30 Ibs., or will inflate a 90 |h.
trurk tire in less than 1 min. Com-
plete with 100 Ib. gauge, fingertip ad-
justment allows setting of output
pressure at any value, which will
automatically be maintained. Works
from any 1§ HP. motor. Useful for
sbraying paints or lacquers, disin-
fectants, insecticides, anncaling or
brazing with natural gas. inflating
tires, etc. Price $14.50 postage pre.
paid anywhere in U.S. Efficient ad
Jjustable syphon type spray gun com-
plete with 12 ft. of 100 lb. tested
hose for only $7.75 with pint con-
tainer, alsn prepaid.

-CJBUFFALO 13, N. Y.

www americanradiohistorv com
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s TRANSMITTING
*« RECEIVING

- INDUSTRIAL :

i SPECIAL PURPOSE

IMMEDIATE DELIVERY
AT THE LOWEST PRICES
IN OUR HISTORY!

Type Price
O1A $0.45
1822 4.35
1N21 Xtal Diode .65
1N21B ** v .80
1N23 't .80
1N23A "' " .85
N27 '° ' .85
1R4/1294 .65
1RS .95
155 .95
1521 1.10
1T4 .95
2C26 .35
2C26A .45
2C34 .55
2J21A 11.45
2J22 9.85
2J26 8.45
2J27 14.45
2Jn 9.95
2J32 14.85
2J33 19.95
2J)37 O 13.85
2J38 12.95
2J)48 14.95
2X2/879 .65
A4 .35
AS 1.05
JAP1 CRT 3.85
2.95
24 1.75
3BP1 CRT 3.75
3CP1-51 1.95
3C24/246 47
3D6/1299 .85
3FP7 CRT 2.95
3HP? CRT 2.95
3GP1 CRT 3.75
3Q5 .90
REL-5 17.95
SAP1 CRTY 5
SBP1 CRT 2.95
S5CP1 CRT 3.85
SGP1 CRT 6.55
5J23 14,25
5J29 14.25
5Y36 40
bAS .90
6AB7 .95
SACT 90
6AKS .80
687 95
6BES 65
6C4 .45
6Cé 75
6C21 19.75
606 60
113 .70
Hé .50
6J5/GT .50
6J g
6N7/GT 80
SR7G .80
8SF5 .65
8567 .70
8SH7 .40
4SJ7/6T .65
6SK7/GT .65
6SL7/GT .45
6SNT/GT .80
65Q7/6T .60
TA4 45
A7 .65
7€4/1203 .40
c7 .65
7E6 .65
T7F7 75
TH7 .75
IN7 75
Q7 65
10/VT-25A .40

UBES

Check this list for exceptional values in magnetrons,

cathode ray tubes. voltage regulators, transmitting tubes—also neon,

pilot and flashlight bulbs. These are brand new. standard make tubes. Order enough for
future needs directly from this ad or through your local parts jobber.

Type Price Type Price Type Price
10Y 'VT-25 $0.45 7078 $23.25 872A $2.45
1246 .25 710A 2.15 874 2.15
12K8 .65 7134 1.55 878 2.15
125F7 .70 714AY 9.95 930 2.20
12SH7 .40 RK715B 7.95 954 .50
125K7 .60 717A .90 955 .55
125L7 6T .70 721A 3.95 9546 .55
12SR7 .40 724A 4.85 957 .55
12x825 2 amp. Tungar 2.25 724B 4,25 991 (NE-16} .30
13-4 Ballast .35 725A 19.95 1005 .35
15R 1.40 726A 19.95 1143 .40
FG-17 2.85 730A 11.95 1201 75
REL-21 3.25 801 .60 1616 1.25
23D4 Bollast .45 801A .75 1609 .55
25Z6,GT .55 803 6.95 1624 1.25
28D7 .40 804 9.95 1625 .45
30,VT-67 (For Walkie .75 805 5.45 1626 .45
33/¥T-33 Talkies) .75 808 1.75 1629 .45
RK-34 .45 809 2.75 1635 .95
34 .35 810 7.95 2051 .95
39,44 .35 81 2.35 793 .35
45 Spec. .55 813 7.85 8o 2.55
4% .80 814 3.75 8012 4.25
EF50 ¥T250 .45 815 2.85 8020 3.35
CEQ 72 1.50 826 .49 8025 7.50
72 3824 1.75 829 3.25 9001 .70
VR-75 .90 8308 3.95 9002 .45
76 .55 a37 1.75 9003 .65
VR-78 .45 838 3.25 9004 .45
206 81-A .45 34; .55 9008 .45

+81- . 4 .
83 3.;: 851 3,_23 NEON BULBS FOR RADIO USE
83v .95 WL-860 2,55 NE-2 $0.06
g9y .40 861 32.50 NE-15 .06
YR-90 .70 8464 .56 NE-16 24
VR-92 .65 865 2.55 NE-20 06
100R 3.25 8664 1.30 NE-21 .24
FG-105 9.95 869 26.50 NE-48 .24
YR-105 .85 8498 28.95 NE-51 .06
vu- 11 .45
v‘r‘r’lzz}r English 3%

g nglis .25 . .
AREED 2.95 Pilot and Flashlight Bulbs
:;_11382 2;:3 Stock No. Mozda No. Volts Wotts Bulb Base Price
2058 1.95 350-40 84 6-8 icp G-6 DC Bay $0.07
211 (VT-4-C) .85 350-31 57 12-16 1.5CP G4z Min. Bay .08
215A 1.95 350-42 Spec. 12 ) S-6 Caond, Ser. .13
23D 1.30 350-20 1446 12 .2 amp. G-3'2 Min. Ser. .07
2828 4.25 350-14 49 2 06 T-3Vs Min. Bay .08
304TH 5.95 350-15 386 120 3 S-6 Can. Bay 1
304TL 1.75 348-22 PR-10 6 .5 amp. 832 Min. Flang .05
307A 4.25 350-19 Proj. Bulb 120 500W 720 Med. Pf 1.45
318A 75 LB-17C 24 J035A 7-2 Tel. Base .18
3508 2.55 LB-58A 110 W c.7 Cand. Ser, .17
3718 .85 LB-57A 53 12-16Y 1CP Min. Bay 07
3BSA 4.95 LB-100A Airplane
417A 19.95 Headlight 24V 239W A-19 Med. Pf .38
434A 7.45 LB-101 323 3 (AIRCRAFT) T-1'2 953 .22
446A 1.55 LB-101A  LM-60 115V 250W 7-20 Med. Pf .40
450TH 19.95 L8-102 1195 1218 .50CP RP-11 DC Bay 14
GL-471A 2.75 LB-102A C€cC-13 110v 100W T-8 DC Pf .33
527 11.25 L8-1028 14N 2.4 .8 amp. DC Bay R
WL-530 17.50 (Airplone type)
WL-531 17.50 LB-102C  3D2 28 DC Bay .14
532A/1B32 3.55 LB-104 13 28 A7 amp. T3V Min. Boy 1
GL-559 3.75 LB-105 1816 13v L334 Min. Bay 2
KU-610 7.45 LB-10é 12A 12 .09-.1 7.2 Tel. Base .18
HY-615 1.20 LB-107 24-A2 WE 24 .75 105 T-2 Tel. Bose .18
7008 9.95 LB-108 $-14 Argon 105 22 Watt Med. Ser. .22
700C 9.95 LB-109 H Telephone Type Nean T-2 a7
700D 9.95 350-18 1477 24 17 T3 Min. Ser. 6
702A 2.95
703A 4.85
e 2t 109% DISCOUNT ON ORDERS OF 5100. OR OVER

Manufacturers: We carry thousands of electronic parts in stock.
Send us your request for quotations.

SALES, INC.

Distributors: Our standard jobber arrangement applies. Order
directly from this od.

4 BY THE CUNEO PRESS. INC
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newest ane

® 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 o big 10-inch picture
tube — most popular size of all—
in o genvine mahogany cabinet
handsomely styled in the spirit
of tomorrow . . . yet only

$26950

SLIGHTLY NIGHER WEST
OF THE ROCKIES

MALDEN, MASSACHUSETTS

www.americanradiohistorv.com
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8 NEW IRC
RESISTOR AND
CONTROL
ASSORTMENTS

... all in sturdy metal

NEW RESIST-O-KIT

Here’s a full family of 8 IRC kits
and cabinets tailored to your
individual requirements. Each of
these new resistor and conirol
assortments comes to you in a
beautiful all-metal cabinet at
absolutely no extra cost—you
pay only the regular price of the
merchandise.

You'll want several of these
attractive kits. They provide an
efficient way to stock parts, add
to the appearance of your shop—
and save your time in unneces-
sary buying trips. All ranges have
heen carefully selected after a
detailed analysis of AM, FM and
TV requirements.

See these new kits at your IRC

Distributor’s, or write today for
free catalog bulletin. International
Resistance Co., 401
N. Broad St.,
Philadelphia 8, Pa.
In Canada: Inter-
national Resistance
Co., Ltd., Toronto,
Licensee.

INTERNATIONAL
RESISTANCE CO.

BASIC KIT

www.americanradiohistorv.com
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