HUGO GERNSBACN, Editor
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Quietest and Smoothest ... by Test!

THESIZEIS . . . . . . NEW

Only 155" in diamerer, it ensily services the increasingly
popnlar smull sets where ordinary controls will not fit.

THEDESIGN IS . . . . . NEW

Brand new shaft siyle saves valunable time in installation—
reduces inventory sinee ane shaft fits all hnobs.

THE CONSTRUCTION IS . . NEW

Extra quict—no metal-to-mietal voutact belween shaft
and cover or bushing. Special Mailory contact material,

THE SHAFT IS . . . . . . NEW

Unique—two simple fittings—for all type knobs. No need
for extra controls for different kuobs.

THE EXTENSION IS . . . . NEW

Euasy 10 apply with self-tapping screws. Supplementary
shulie avuilable for installations which require them.

£

sel-screwe knobis.

THE SWITCHIS . . . . . NEW

No chance of failure—it’s Mallory engineered and Mallory
manufaciured. Pushes on—stavs on—and works.

THE ELEMENT IS . . . . . NEW

More accurate over-all resistance, smoother lapers, ample
porer dissipation.

THE CONTACTIS . . . . NEW

Laboratory tests prove that the Mallory Midgetrol is the
quietent control on the market.

THE TERMINAL IS . . . . NEW

Won’t breah—twist ‘s all vou want in close working
space. Away from panel 1o avoid shorting.

THE SUSPENSION IS . . . NEW

'I‘wu-pu':nl insures even canlact ressure at all puillls of
rotation. Larger bushing area—added suppori—uo wohble,

. L (i
Side smps neutly cut U-<lip furnished to stide Use half the U-clip to Spring  steel elip in- FExtension shafts with
shaft 10 length desired. over end of shaft. holds held puasli-on type kinabs. cluded  for use with tun self-tapping screres

knurled knobs.,

I’s the NEW Standard in Carbon Controls. See your Mallory distributor.

P.R. MALLORY & €O., Inc., INDIANAPOLIS 6, INDIANA

S

availuble when weeded.

¢
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i WILL SHOW YOU HOW TO START
ﬁ/l}’ADlO SERVICE BUSINESS
soare Time. WITHOUT CAPITAL

Spare lime

A
J. E:SMITH, President
National Radic Institute

f / BY PRACTICING
" 1V SPARE TIME

" with BIG KITS of
parts | SEND YOU

Let me show you how jyou cat Radio., Broadcasting, Radio Manu-

Hoam -
As pa _—
t

this CUrllplEtl. powerful

Radio Receiver that brings in
loent and distant stations.
N. R L gives you ALL the
Radio parts . . speaker,
tubes, chnssis, transformer,
sockets, loop untenna, ete.

You Build This
MODERN RADIO

e your own days . . . your own facturing, Radio Repairing. _Public

houn ... nas your own boss in your Address Work, ete. 4nd t.'hmk of

‘m ﬂny t Er Irtu‘is own money-making Radio business. even greater 9pportumties in fast-
I've trained hundreds of men to earn growing Television, FM, Electronics,

ood incomes in their own shops . . .

Y?h‘{gpf\ﬁcgllcgla:p";‘f fnen with no previous experience @et Actual Lesson and Book Free
Qenerator. .. and I can do the same for you. Act NOW! Send for my special
vides amplitade; My ynique train-at-home method  pOUBLE FREE OFFER Get actul

I::.mll for mukes learning easy. 1 send you lesson, “GETTING ACQUAINTED

s many  tests. BIG KITS of Radio Parts. You get  wiT1i RECEIVER SERVICING," al
practical Radio experience building. solutely free. Discloses short-cuts used

testing and experimenting with Ra- by Iadio repair mem to check and repair

dio Circuits. You keep these valu- Radios. Over 8 pictures and diagrams!

i ' | | _
a able kits to use in your own Kadio Send now apd also get my 64-page book,
I TI'EIIIIE(I These Men business. “HOW TO BE A SUCCESS IN
i RADIO - TELEVISION - ELECTRON-
GOOD JOB IN i Make EXTRA Money In Spue Time 1c8 See how quickly, easily you ean
RADIO STATIOM YOU PRACTICE

get started. But send NOW! J. K
*Am Broadcast Fngi- lladio solder- ’

YOU BUILD this Tester that
soon helps you EARN
EXTEA MONEY fixing
neighbors’ Radios, in spare

. I, 1 e
e e o vew SMITM, President, Dept. 8JX, Nationat

neer for Stution (I z i Radio [nefitute, Pioneor Home
c Tt ng kneow-how to make EXTRA MONEY & ;
:?ﬂ::o(['-"- l“‘l,m;“"..f! bt ' fixing neighbors’ Radios in spare Study Radio 5;15001. Wash-

£l time while learning. From here it's ingon 9, D. C

a short step to your own Radio shop
or a good-pay job in Radio and
Television industries.

K. R_I. Traiced Men Face Bright Future

Think of money-muking oppor-
tunies inh Police, Aviation, Marine

in . | f
salnable. " =JEIRILY G. COLLETT. 1send
Rrawiey, Culifornia,

HAS OWN
RADIO BUSINESS

- B i)
E. SMITH, President, Dept. 8JX

EXTRA CASH ACTUAL Fnl:
IN SPARE TIME
LESSON 0 RS ONAL RADIO INSTITOTE, Washington 9, D. C.
A

al DOUBLE | Mail me FREE Sample Lesson and 64-page book,
. 7] No salesman will call. Please write plainly.)

‘v TE % A &l © cET THIS TRAINING UNDER!
| _ G. 1. BILL. MAIL COUPON

§ Age
) Name......... C =
A Address...e.ooonen..e. —

] City. Zone_....._Sta
(gl Check if Veteran. Approved For Tralmnz Under G1 Bill.

fan @ e o D AR R SD TR @b WR SI WE SEm VR v own
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SEALDTITE MEANS LONGER LIFt

5. Brier, WEGQ 54 ‘ a_.

Tbhis year, as in every year since
1939, more radio men will buy
more Sealdtite® capacitors than
any other molded papercapacitors.

Molded paper tubulars are indis-
putably the best for moisture re-
sistance and long life. All-Purpose
Hi-Temp molded Sealdtites are the
best molded iubulars. Once you
try them, you'll always buy them!

Get your catalog without delay!

SOLAR CAPACITOR SALES CORP.
NORTH BERGEN, NEW JERSEY

% Trade Mar

) SOLAR CAPACITORS
“Quality Above All"*

RADIO-CRAFT for



Radio Servicemen: Here is the Industry’s

Newest, Practical Course in

 Telowsiont I 55MM5

® CREl—long known as one of the nation’s outstanding
technical schools—-now offers good radio servicemen a pracncal
home study course in Television and FM Servicing. It is based
on the assumption that you are a practicing radio repairman
with sense enough to know that if you don’t learn FM and
Television, you might as well close up in a year or two.
The shop without qualified FM and TV repairmen will soon
be as obsolete as a blacksmith shop . . . because approximately
800,000 television sets will be produced in 1948 alone . . .
because there will be 4,000,000 more radios with FM by the
end of this year . . . because the repair business will go to
the men with ablliiy to do a scientific servicing job on any
kind of set.

CREI developed this course at the request of several nation-
ally known manufacturers and distributors who recognized the
lack of qualified servicemen to handle TV and FM installations
and servicing. After careful preparation CREI has created this
special servicing course. It has been tested—and proved in the
field. It is as practical as we can make it. It enables vou to
put the knowledge you gain from each lesson to work imme-
diately. [t won’t make you rich overnight., [t won’t make a
television engineer out of vou in “ten easy lessons”. You
don’t get a “free television set with your first lesson”-—or your
last. But here’s what you do gei: a systematic method
method of FM and TV installation and maintenance,

Radio Service Division of

CAPITOL RADIO
"ENGINEERING INSTITUTE

An Accredited Technical lustitute
’Depi 598, 16th & Park Rd., N. W., Washington 10, D. C.
Branch Offices: New York (7) 170 Broadway * San Froncisco {2) 760 Market St.

SEPTEMBER, 1948

mailing this coupon i %
¢ - ".. "

knowledge of TV fundamentals, lessons in
basic radio mathematics, meters, lenses and
mirrors, inductive coupling and condensers
at ultra-high frequencies, practical applica-
tions of resonant circuits, TV tubes, FM
receiver alignment, TV antennas, picture
synchronization, TV receivers, TV trouble-

shooting—and much more.
i T, 5 o

CREI is an accredited technical schoal with 21‘ ‘
years experience teaching radio engineers and tech- .
nicians, both in home study and residence school
‘work. Hundreds of practical engineers with kcy"
positions in industry, radio, and TV stations owe
their successful training to CREI. More than two.
years of preparation have gone into this FM & TV
servicing course. Backed by one of America’s fore- e
most technical institutes, it is -designed for gne kX
purpose only: to help a good radioman become a :ﬁ
good FM-TV serviceman. The course is practical; lhe 34

-:-E..&i a‘, -...l.t-u"—

cost is pepular. Get complete details by filling i in and+

CAPITOL RADIO ENGINEERING INSTITUTE
i6th & Park Road, N. W., Dept 598, washington 10, 0, C,

Gentlemen :

Please send me complete details of your new home study
course in Television and FM Servicing. 1 am attaching
a brief resume of my experience, education and present
position.

NAME
STREET. -

CITY —— ZONE
) am ENTITLEII TO TRAINING UNDER G. ). lllL

..STATE __




Ouly RIR RING Expercence

could Build this Matchless

WIRE RECORDER

- PHONO-COMBINATION

AIR KING Portable
WIRE RECORDER
Model A-750-1

Intludes fedaral excise tox Compare these exclusive

Slightly higher in Zone 2 AlR KlNG feu*ures —

o RECORDS DIRECT FROM RADIO
AIR KING hos 'he “know'how"! o RECORD PLAYER. Plays 10" & 12° records
BUILDERS OF FINE RADIOS for 28 years, AIR KING likewise o RECORDS DIRECT FROM PHONOGRAPH
pioneered the Wire Recorder. From the time of its drawing- * 5-TUBE AMPLIFIER (including rectifier)
board inception. AIR KING engineers laboriously strived for « Automatic shut-off ot end of play or rewind of
that perfect, popular-priced Wire Recorder ... the recorder wire = Crystal mike for hand, table or stand
that guarantees vivid reproduction . .. and versatility to meet " MR lne b el e e

automatically when recording over used wire
all uses. As a result of these years of concentrated effort + Safety lock prevents accidental erasure » Cov-
toward perfection and the thousands upon thousands of ered in leatherette. Luggage-type carrying case
AIR KING Wire Recorders still giving matchless service, « Weighs 30 lbs. « 5 Alnico V P.M. speoker
the AIR KING is your best Wire Recorder buy. * Complete with these extros: Two spools of

15.minute wire and cable for radio attachment

AIR KING has the experience!

AIR KING PRODUCTS CO., INC., 174 53rd ST., BROOKLYN 32, N. Y. e Export Address: Air King International, 75 West St., New York 6, N. Y,

AIR RING RADIO ., 20,

Division of HYTRON RADIO & ELECTRONICS CORP

toece 1920
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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 Radie, Television and Elec-
tronics industry! Trained Radio technicians are in constant and
growing demand at excellent pay—in Broadecasting, Communica-
tions, Television, Radar, Research Laboratories, Home Radio
Service, etc. National Schools Master Shop Method Home Study
course, with newly added lessons and equipment, can train you
in your spare time, right in yeur own home, for these exciting
opportunities. Our method has been proved by the remarkable
success of National Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

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

Now ! NEW PROFESSIONAL MULTITESTER
o INCLUDED!

This versatile testing instrument is portable
and complete with test leads and batteries.
Simple to operate. accurate and dependable.
You will be able to quickly locate trouble
and adjust the most delicate circuits, You
can use the Multitester at home or on ser-
vice calls. It is designed to measure AC and
DC volts, current, resistance and decibels.
You will be proud to own and use this
valuable professional instrument.

SEPTEMBER,

1948
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Lessons R A\Ca's

and

Instruction

Material Are Up-to-date, Practical, Interesting.

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

Here’s tust a Few of the Interesting Facts
you Learn with the

FREE MANUAL

. Routine for diagnosing Radio Troubles.

Both Home Study and
Resident Training
Offered

APPROVED FOR
VETERANS

Check Coupon Below
NATIONAL SCHOOLS

re s
LOS ANGELES 37, CALIFORNIA EST.1905 lmﬂmﬁ

MAIL OPPORTUNITY COUPON FOR QUICK ACTION

. Preliminary inspeetion of Reeeivers.
. How to Test and Measure Voltages.

. How to Test Speaker in Audie Stages.

e W -

- How to Tracte the Circult and Prepare Skele-
ton  Diagram,

6. Complete Reference Table fer Quickly Lo-
tating Receiver Troubles.
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NEW WORD ON

TELEPHONE CABLES

Tead makes an excellent sheath for
telephone cables —sixty years and
thousands of milcs in service have
well proven that. But lead is useful
in other ways—storage batteries and
paint, to name only two. So the
ielephone industry shares the lim-
ited available supply with other
claimants.

Before the war when there was no
lead shortage, Bell Laboratories en-
ginccers sought to develop better and
cheaper cable sheaths. An ideal
sheath is strong, flexible, moisture-
proof, durable and must meet specific
electrical requiremcnts. No single
matcrial lla:il all those virtues, so
thoughts turned to a composite
shcath, each element of which should
make a spccific contribution to the
whole.

Various materials and combina-
tions were studied. Desirable com-
binations that satisfactorily met the
laboratory tcsts were made up in
experimental lengths, and spent the
war years hung on pole lines and
buried in the ground. After the war,
with an unparallicled dcmand for
cable and with Icad in short sup-
ply, sclection was made of a strong
compositc sheath of ALuminum and
PolyETliylene. Now Western Llce-
tric is mecting a part of the Bell
System’s needs with “ALPETH”
shecathed cable.

Meeting emergencies—whether
they be storm, flood or shortage of
materials —is a Bell System job in
which the Laboratories are proud to
take part.

Py

%
‘V‘
3

o

»
o

BELL TELEPHONE LABORATORIES

® EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE -SERVICE.

s

RADIO-CRAFT for
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| TRAIN YOU RIGHT BY SENDING YOU 8 BIG KITS OF
RADIO EQUIPMENT INCLUDING A POWERFUL 6 TUBE
SUPERHET RECEIVER AND 16 RANGE TEST METER!

A

: =
AYBERRY

FRANK L. SPR Find out NOW how Spray- Soon after you start 1 send you my famous BUSINESS

famous Rodio teacher of hundreds berry Training prepares you BUILDERS that help you earn EXTRA CASH

of suceessful Radio men, for a Radio Service Business getting and doing neighborhood Radio Service jobs

of your own — or a good pay while learning. You couldn’t pick a better time to get

Radio job. Just mail the coupon for a FREE Sample Lesson and my into Radio. The Radio Repair Business is booming!

big FREE book, “How To Make Money In Radio, Electronics, Tele- Good RadioService and Repair Shops are needed every-

vision." It tells how I train you at home during spare hours by put- where as millions of new sets are in use. Trained men

ting you to work building. testing, repairing Radio equipment. The are wanted for opportunities in Police, Aviation and

: Sprayberry Course teaches you Radio by working with 8 big kits of Marine Radio, F. M. and Standard Broadcasting and
Radio parts 1supply. You build a powerful 6 tube superhet Radio, al6-range test Television. Manufacturers are looking for men who
meter. perform over 175 interesting, PRACTICAL experiments. My lessons are know Radio as production reaches new peaks. GET
easy and interesting — you need no previous experience in lladio. Istart you at THE FACTS ABOUT YOUR FUTURE IN RADIO
the beginning...and give you valuable “"bench’ ex perience that sticks with you. MAIL the COUPON TODAY for my FREE BOOKS

LEARN HOW TO BUILD-TEST-REPAIR RADIOS By Working with YOUR HANDS!

I give you a fine, mov-
ing coil type Meter—
with parts for a com-

Yeu realy learn Radio the PRAC- plete analyzer and Cir- You don’t have to buy expensive You construct this recti- ;
TICAL way ... when you build this cuit Continuity Tester. ready-made equipment. You get val- fier and fiiter, resistor and con-
big, powerful 6 -tube Superhet “Trouble-shoot” with uable experience building this Signal denser tester, and really get on
Radio from parts | send you. professional accuracy. Gensrator and Multi-purpose Tester. the Practical end of Radlo.

LOW COST RADIO TRAINING NseXxt wours

Sprayberry Training costs surprisingly little! Easy
monthly payments, if desired, Everything you need
is furnished — nothing else to buy. With Sprayberrey
Training to back you up, you will be able to step
into your own profitable Radio Service Business or
,f‘n on to a big opportunity in Radio. Elemronic's' or
Trolned Radio mew can siep info thelr own ele\n's'ion. The eq‘.’ipme'“ I send you is yours for

profitable Radio Service Shop—or— keeps to use in your business or job. | have
trained hundreds of successful Radio men — and |
can help you too. Get the facts about Sprayberry
Training it’s your first step to success, security
and a bigger income in a field where you’ll really
enjoy your work. Fill out and mail coupon TODAY
I'l rush my two FREE books to you by return mail.

SPRAYBERRY ACADEMY OF RADIO

F. L. SPRAYBERRY, President

Room 2098, Sprayberry Bldg., Pueblo, Colorade
Please rush my FREE copies of *‘How To Make Money In
Radio, Electronics and Television’ and ‘“How To Read Radio

Diagrams and Symbols.”’ No salesman will call.

" e gl Name_ i ——ai— --Age_
VETERANS: ZresetcrStidmmmns U ] )
Sprayberry Academy of Radio | civanazone .. State e

F. L. SPRAYBERRY, President
Room 2098, Sprayberry Bidg., Pueblo, Colorado

[J CHECK HERE IF A VETERAN
(Mait in an Envelope or Paste on Penny Posteard)
-_———————-—_-—-

New developments are nfnlly opening
aew big pay job spporiunities én Radie.
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2 out of 3
Need It!

ESPEY
7/:: Clllldm—éul.[t C:{w:.'

According to a recent
survey, over 18 million
consoles were built

before ‘441

That's right! The newest are four years old,
and there are more than Il million of
them that are ten years old. Of the 18
million owners, 51%. or over ¢ million
LIKE their cabinets—in spite of the fact
that the vast majority of receivers are
hopelessly obsolete, lacking such present-
day essentials as FM.

Furthermore, over 90% of the console
owners WANT FM, but less than 69, HAVE
it. What & replacement market!

It was to fill this tremendous need that
ESPEY designed its line of top-quality cus-
tom-built chassis, supplied complete and
ready fo operate in your customers' cabi-
nets.

For further detsils about the ESPEY re-
plocement chassis. and the opportunities
in the replacement industry, we urge you
to write today to Dept. C-7.

"Established—1928"

SUPER-MITE RADIO

SUPER-MITE FEATURES! PACKS AMAZING
POWER!

5399

& World’s most powerfut min-
lature radto.
Uses  War-Born  midoet

electronie tubes.

Coast-wide reception ob-

[ J
[ ]
tained. j
¢ Powered by midget hear-

ing-aid battery. N\
o Picture dimgram for radie -

i
beginners. J
Brilitant red chassis. chrome and

black dial. streamlined bakelite

knobs. Complete kit ready to wire as shown Only
$3.99 Post Paid. Tubes 9S¢ each. This hich Quality
set not avallable elsewhere at 10 times this price!

ELECTRONIC RESEARCH LARBS.
t246 Park Row Bidu., Dept. RC. New York City 7

TELEVISION TECHNIQUES were
used last month by Northwestern Uni-
versity, to instruct doctors and medical
students in operative methods. The
broadcasts, described by the university
as the largest medical classroom in the
world, had an estimated audience of
7,000.

Four image orthicons were set up in
the Passavant Memorial Hospital in
Chicago, two above each of the two
operating tables. Every detail of the
operations was clearly picked up and
reproduced on the screens of receivers
on the Navy Pier and throughout the
campus in classrooms. John K. West of
RCA, which made the technical arrange-
ments, said the setup was the largest
temporary TV installation ever made.

During the operations, the surgeon in
charge commented on each of the steps
he took. Before the operations, he lec-
tured on the case history,

The television technique has the same
effect as the instructional operating
theatre but it gives each student a much
closer view and enables an almost in-
finite number of observers to watch at
the same time.

A FACSIMILE machine designed to

increase the speed of telegraph service

| was announced last month by Western
Union. The machine, 10 x 11 x 7 inches,

will be installed first in the offices of
customers who handle five to twenty
messages per day.

The sender of a message writes his
text in longhand or by typewriter on a
sheet of sensitized paper. The message
is placed on a roller, in contaet with
which is a stylus. As the roller turns,
current through the paper varies ac-
cording to the written or typed marks.

The machine automatically becomes a
receiver when the central office signals
that a message is on hand. A blank
sheet of sensitized paper is placed on

The Radio Month -

the roller and the stylus, transmitting
current through the paper, causes the
transmitted writing to appear.

The machine, developed less than a
year ago by Garvice H. Ridings, is ex-
pected to cut time required for message
transmission between New York and
San Franciseo to 10 minutes.

ULTRASONIC diagnoesis and treat-
ment of cancer was demonstrated last
month by Drs, J. F. Herrick and E. J.
Blades of the Mayo Foundation Insti-
tute of Experimental Medicine.

Supersonics, generated by erystals
and transmitted to the body through
paths of oil or water, travel in a sharp-
ly focused beam. The beam is reflected
by any part of the body it hits, and
where there is a cancer the character
of the reflection or echo is abnormal.

After the cancer is detected it may be
treated by the same type of ultrasonic
beam, though with increased intensity.
The beam, directed against the cancer,
shakes it to pieces, destroying the tis-
sues cell by cell.

The Mayo experiments have so far
been only on animals. Other types of
knifeless surgery using ultrasonics are
also under investigation.

MINIMUM WAGES for radio tech-
nicians are established in a new order
passed by the government of the Can-
adian province of British Columbia. The
order, which went into effect June 1,
defines the qualifications and the work
of a radio technician and raises his min-
imum pay from the unskilled-labor rate
of 54 cents per hour to 80 cents. The
order also regulates the number of
working hours and overtime pay.

The order was promulgated as a re-
sult of the work of the Associated Radio
Technicians of British Columbia, an or-
ganization of radio repair, installation,
and design technicians.

New Western Union facsimile machine brings the telegraph office o the executive's desk.
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SPECIAL PERMITS for AM broad-
cast stations to operate beyond their
regular daily sign-off times were abol-
ished by the FCC last month. Limited-
time stations have been applying for
and receiving these “special temporary
authorizations” for several years to per-
mit them to broadcast programs which
would not fit into their limited
schedules.

The authorizations defeated the pur-
pose for which the stations’ broadcast
time was limited—to prevent nighttime
interference with others on the same
frequency. The situation is particularly
bad now that the number of AM sta-
tions on the air is so great.

THE IRON LUNG may be replaced by
2 new electronic instrument which was
shown last month at the first interna-
tional poliomyelitis conference in New
York. The instrument, called an elec-
tronic stimulator, operates on batteries
and is small enough to be carried any-
where. A motor and series of cams at-
tached to a variable resistor vary the
2-millisecond, 40-per-second pulse out-

TO OUR READERS

OU have now before you the first
completely revamped and im-

proved copy of the “new look”
Rap1o-Crart. The entire issue is now
printed on a super-calendered paper
stock; the magazine has bheen in-
creased to 100 pages; color has been =
added throughout many pages; and
the magazine has now been com-
pletely departmentalized, omitting
all continuations. This is only «a
start! Further improvements will be
made continuously.

We hope that vou will be pleased
with your magazine—your com-
ments will be appreciated by

THE PURBLISHERS

Hil I Hi| [HIHI]

R AIT

U TTHHINTEHIHIHINTTH NIRRT ]
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put of a standard nerve stimulator from
zero to about three volts at the respira-
tory rate.

In using the device, the physician
makes a small incision in the patient’s
chest and attaches a silver electrode to |
the phrenic nerve. The patient will then
breathe at a rate which can be governed
by adjusting the instrument. The stimu-
lator is expected to be useful not only
for polio vietims but also for those suf-
fering from poisoning and electric
shock. It may also replace the respirator
used to resuscitate drowning people.

FIRST 3-WAY TELECAST was made
by NBC last July. The broadecast, held
in connection with the Democratic con-
vention, featured James W. Girard, for-
mer U. S. ambassador to Germany, who
was in New York, Clinton Anderson,
Secretary of Agriculture, in Philadel-
phia, and David A. Morse, acting Secre-
tary of Labor, in Washington. The
voices of all three were heard simul-
taneously and the picture of each ap-
peared as he spoke during the informal
conversation.

To make the broadcast possible, video
signals from Philadelphia were sent to
New York via the Phileco microwave
relay and the Washington signals were
transmitted to New York on the morth-
bound co-axial cable. These, together
with the signals originating in New
York, were all available at the New
York master switching panel. All that
was necessary each time a new voice
spoke was to throw the proper switch
to send the speaker’s picture to the New
York transmitter (WNBT) and through
the south-bound co-axial cable to the
other stations of the network. An inter-
esting point is that video originating in
Philadelphia and Washington was sent
to local receivers in those cities only
after passing up to New York for
switching and then back again via the
regular network cable.

Dr. Joames L. Whittenberger and S. J. Sarnoff with their electronic nerve stimulator.
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Joy Cant Match 1ese
MDANERIA Vaties!

Transformer Scoops!

‘Transformets liated are full-
shell type. upright mount~
ing. Color coded leads.
Brand new! Quantities are
limited—s0 order nowl

MA-2510—Power Trans-
former 850 VCT, 200 MA;
5V, 3a: and 8.3V, 5A. 434°
X 4" x 3%“. Regular list
§12.75. Now only, $4.85 ea,

MA-2523—Drlver Trana-
former 6F6 to PP GLO. Class
AB2. Rated 40 MA. Prl-
mary current. 3° x 234% x 3°. A §3.75 value. Mld-
Amerlea’s value price............. .....51.69 ea.

MA-2521—Fllament Transformer 115 V, 6-cycle
primary. 6.3V, 3A socondary, 3° x 234" x 24°

Model A-100 for use indoors—eliminates trouble
of erecting outside antenna. Tunes 88-108 M C band
with excellent signai €ain. May be mounted on wall
or out of sight under rug. Complete with twin lead-
in eable; merely connect to receiver antenna posts.
Biand new in original factory cartons. Bhlpglng wt.
11ib. 51.49 ca.

CONVERTERS'®

These famous-make converters have never before
been offered ot these low prices! All are brand new
complete. ready for immediate instailation an

OpeVrrgl‘:’ll\. Quantities are limited: get your order
In 2

32-Volt DC to 115-Volt, 60-Cycle

Model 102. Rated 100 watts, Gray wrinkle-finish
metal cabinet with ventllating louvres and butnper
{eet: mensures 83£°x814"x4". Has outlet receptacle,
line cord and plug. Circuit Is fused for ovetloads.
On-oft awitch. A sturdy, dependable unit for many
applications. Shipping weight 135 Ibs..... $17.95

Model 21158. Dual output for operation of both
radlo and applinnces; rated 100 watts, Streamlined
metal case with smooth brown finish and chrome
curTying handle. Compléte with line cord. plug and
overload fuse. On-oft switch, Especially good for
farm use. Measyures 6°x81¢”xG}{”; shipping weight
15 1bs. Regular 360 list., ...u.vuriiinnr.nn $22.95

Model 146. HeaV{ duty conhvertéer with battery
¢able nnd clamps. Ventilated cabinet with wrinkle
gray nnish: bumper feet. On-off switeh, two outlet
receptacles. Ruted 350 watts, Measures 9%'115}?'
x7°. 8hipping weight 55ths, . .. ...........$59.80

115-Volt AC to 12-Volt DC

Mode] 2752. For operation of 12-volt DC equi
ment and for trickle charge of batteries. Rnteg l%
watts. Trim metal cablnet with ventliating louvres
and bumper feet; smooth gray finigsh. Fused for
overlonds. Line cord, plug, on-off switeh. 86’5"‘3 7
x6147. shipping weight 22 1bs. Regular $39.95 list.
Csssdasesinas esiitssssasas vesssassssana $15.95

115-VoltDCto 115-Volt,60-Cycle

Mode] 267. 8mall unit for operation of clocks and
other small motors, Rated 5 watts. N easures onl
97:2°x2%; shipping weizht 3 |hs. Enelored in amooy
£ray metul case. Has line cord and outlet receptacle.
Regular £16.95 st o ovviiiinen.. ST i - $5.95

12-Volt DC to 115-Volt, 60-Cycle

Model 2774. Comnact Unit measures only 7°x5°x
24%°, Rated 12 watts: fused for overioads. 8mooth
gray-finish metnl case with mounting brackets.
Regular £49.95 list.. . ... Pombsanres ca b g $17.95

TERRIFIC SAVINGS ON

CERAMIC GRID CAPS

34” clasp to fit 807, 2X2 and

other popular tubes. Made by £
a famous manufacturer. Regu- A
lar 21e. Ciet your share while

they lust at this sensatlonal

low price. MA=-2234, 6 for 79¢

-
Orderfromthis Ad

Quantities on above-listed items are strietly limited?
You must nct fast to make sure you get what you
want. 8end 259 deposit. Pay balance plus postage
on dellvery, Get your name and address on Mid-
America’s select mailing list to receive monthly
bargain bulletins that give you first crack at the
latest, greatest. money-saving buys in radlo parts
electronic equipment. tubes. etc. Send orders and
mailing list data to Desk RC-98.

2412 S. Michigan Avenue
Ghicago 16, Il
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\’C Lots of Lolsl of
& Typo Each Each Type Each Each
% 0Z4 §9¢  50¢ 6VEGT'G 45¢ 39
& 143 45 39 6X36T G 49 39
\ 1ASGT/G 59 49 7A4 53 43
\ I1A7GT/G 35 45 7A7 59 19
INSGT/G 59 49 7B6 u 3
114 49 45 7F7 49 4
\ ILA4 49 39 7N? 49
3 ILH4 6 59 | 7X7
3 ILN5 69 59 (XXFM) 44 35
NS INSGT/G 59 49 Y4 a4 35
\ IR5 55 49 1246 29 25
\ 185 59 55 12A8GT 35 28
\, 1T4 69 55 12ATE 50 45
\ IT56T 59 49 12AT7 59 59
105 3% 30 12BAG 50 43
& R S
2A5 54
§~ 246 35 12H6 33 34
§ 247 49 39 121561 25 19
\ 2X2/879 35 29 1217GT 5 3e
e
N
\ COMPARE OUR PRICES!
\ 344 9 39 12K76T 45 39
3Q5GT 55 49 12KBY 35 25
384 55 45 120767 35 39
\ Iva 79 6 I8arGr/c % B
504G 50 40 | 634 49
\\\ 5W4GT/G 39 34 | I25F7 33 32
N 2 31 128G7 a3
B 536 42 37 128)7GT 55 49
\ 5Y3GT/G 40 33 12SK7GT /G 45 35
\ 5Y4G 39 32 12517 4 8
WV 523 49 39 128C7GT/G 40 32
- 528 59 49 | J28R7 35 32
\ AT 0 45 1 jsaz 65 35
GABGT a8
%\ GAB7/1853 53 36 | 242° s
N 8ACS 69 59 »
6AC?/1852 65 60 2546 69 3
6AG7 GAK7 89 79 | 25L6GT/G 49 39
6AKS 74 89 25I5 19 15
\. IMMEDIATE DELIVERY!
\ 6B7 55 49 ; 2526GT/G 45 39
6BG6 7% 69 26 45 32
N 6BJ6 5 30 | 27 b
\  6C4 29 25 320767 48
8C5GT 0 35 35751 2 R
\ 6C5MG 89 79 35L6GT. G 45 39
¥ sCs 5 0 3B5W4 a3 W
\ 6C8G ¥ B 3574 8w
06 bt
§\ oes $5 & 3B256T/6 43 »
6F6GT e
\ by G6F7/VI70 49 30 | 39/44 2519
N 6HEGT/G 43 39 1l w45
6J5GT.G 45 39 2 7 %
$  6ls 59 49 43 54 47
8J7GT 42 38 45 49 39
§ FKEEm/C B3 | eszser 59 ;3
\ 49 39 47 49
\\ A S 50A5 60 55
§ COMPARE OUR PRICES!
79 69 5085 2 R
%\ ePIeT 9 49 | soLser s %
3739 5
%\p GE;GT 55 45 56 2 ;;
RN 6R7GT 59 49 | 57 w3
X A7 9 39 | 58 3
\ 6SATGT/G 48 37 | TIA 39 29
\ SB7 55 45 75 50 gg
6SD7GT 3% 34 7 9 43
3 SF5 49 3 77 s
\ 68G7 s 39 | :3 EH
\\ 6SH7GT 10 32 | 80 u
N 68J7GT 4 37 83V &
ESK7GT G 49 39 B4/6Z4 :3 ]
GSLIGT 49 a7 85 8
6SNTGY 49 47 99V
9 65Q7GT/G 44 37 99X 35 25
\ 6807 19 39 11726GT/G 89 76
\\ 6U6 9 30 1828 99 89
6U7G 35 25 I 1231 3
V56 59 49 1644 3 29

7
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E and MORE TUB

O RSN

HERE'S WHY . . . our policy of quantity buying, low overhead, cash sales,
direct merchandising—eliminating all unnecessarv expenses that add to your price—
enables us to pass along lurge suvings to vou. Each ana every item we advertise has
been carefully priced and is offered to you at an absalrte minimum cost. Take ad-

vantage of these savings now!
THOUSANDS OF TUBES!
ALL BRAND NEW!
Individually Cartoned!

R.M.A. Guarantee

MINIMUM ORDER $1.00

WHEN  ORDERING —
Qend 257 deposit for all
C.0.D. Shipments, In-

clude sufficient bLostage—
excess will be refunded.
Orders without  Dostuge
will be ahipped express
collect. All prices F.O0.B.
New York Clty.

ISENCO RADID...

'/ 73 West Broadway, New York 7, N. Y.

LOOK AT THESE ITEMS!
Heavy Duty SPEAKERS

Tow auality. urecision-buill sueak-
ers at absolute minimum cost.

.M 8 0
Alnico ¥ .ea. 99¢
AL 1
Alplco §1.15
"L o7
Alpiro V g 99¢
1 x 6" PNl Speaker ... [.88
S R | 0z
Alnleo V 99¢
Z Alnico V..., 115
Alaico V 1.55
Alnico V 2.75
Alnico b e ianties 3.69
AINICo N avomebbiie s 4.39
2 Alndeo VoLl 4.95
. Aliico V' 4 Hes 5.95
z Mnlen with 8V 1
. Ouiput . .§7.95 complete
§” Dynamlc 6x0 ohms fleld wilh GVE 1.1
Quiput .. 3.95 complste
12 Dynamle #8060 otms field with 6V 17,1
_ Outpu .95 complete
12 Dy¥namic 1000 olms field .......... 5,93
Famous YVOLUME CONTROLS
Natlonally advertised brand.
= An  oxcellent buy:
All Brand New,
10.000 ohms V.C. with switeh. 37 shaft
25.000 ohms V.C. with switeh. 37 shaft
S0.000 s V.C. with swlten. 37 sharft
100.000 ohrme V.C. with switeh. 37 shaft
250.000 oims V.C. with switeh. 37 shaft- -Tapped
500.000 ohms V.C. with switeh. 37 shaft— Tapped
1 meg ohms V.o whh switeh. 37 shafi—Capped
% meg ohms V.U, wlth switeh. §* shaft—Tapped
Only 44c Each

POWER TRANSFORMERS
\J/

All fully shielded, fush mount.
Quality construction at sensationally
jow prices.

lug.‘mi'l—ﬂ;l:_‘\' @ 3 amps—SV @ 2 anlmf $295

U
130 mil—6,3V @ 4 amps--3V @ 2 sps
i 'Tz\i'(‘ 3 v e s el
2k mlt—6.3 @ 3 ambs—ay E

mps 815V C.T . - 4'45

Mifwaukee AUTOMATIC
RECORD CHANGER

: . ONLY
% w\a

'13.9%
. Astatle L-82
Mounting Springs
Amazing CARTRIDGE Value

Complete wilh
Crystal Cartridge.
/and Full instrue-

tions,

Fresh stock of brand new

cartridges. Order now fo fim= n

be sure you ¢t all you -

nsed.

L70 Astatle Crystai Carirldee i $: '43
N7 Webster Crvetal Cartridee . 2945

Astutle Nylon Caririvige

®
PLACE YOUR ORDER NOW!

TELEPHONE BEEKMAN 3-6498

£S and PARTS
UGHT FROM SENCO! /).

L R A

77727

Z
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777
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TV REALLOCATIONS will have a
profound effect on broadcasters and re-
ceiver owners, said John A. Willoughby,
acting FCC chief engineer last month.
Emphasizing the fact that he was speak-
ing only for himself and not on behalf of
the commission, Mr. Wilioughby said
the lower end of the present television
band (channels 1-6) may be wiped out
in two years, to make way for fixed and
mobile services which require the space,
‘hannels 7-13 will be used for TV for
perhaps 10 vears, in Mr. Willoughby's
opinion, but only for “low-definition™
transmission, The area above 500 me
will be used for high-definition black-
and-white and color transmission, which
may come in two years,

According to Mr. Willoughby. a tele-
vision station starting operation on a
low-frequency channel in the next two
vears is faced with possible loss of its
transmitter and antenna investment. It
follow= that receiver owners would also
take some loss, even if only that ve-
quired to purchase conversion units.

FCC hearings on the TV allocation
problem will begin September 20.

RAILROAD TELEPHONE service
will be inaugurated soon on the 436-mile
run between New York and Butfalo,
Fred H. Baird, geneval passenger agent
of the New York Central announced last
month. This is the longest distance over
which such a service has been planned
to date. It is the first installation to be
operated on the frequencies assigned for
general highway mobile radio use in the
30-44-mc band.

Transmissions will be between the
train, which will use a special type of
antenna, and nine Bell System fixed sta-
tions spotted along the right of wayv.
FM will be employed. Passengers will
he able to make a telephone call from
the train at any time during the jour-
ney.

Plans are made to extend the service
over the remaining 525 miles betiween
Buffalo and Chicago as soon as more
fixed stations are ready

ELECTROCUTION of Mis. Harold E.
Wiseman of Youngstown, Ohio, oc
curred last month when a radio she had
placed on the edge of the bathtub fell
into the bathtub. Death was swift and
sure,

This is the third such death reported
in RAD10-CRAFT in three months; many
more have been unreported.

Every radio man realizes the great
risk taken by any person who places a
radio within reach of the bathtub or
sink. It is up to radio men to warn theiv
friends and customers that the mixture
of radio and water may be even more
dangerous than gasoline and alcohol.

WALKIE-TALKIES were used by 100

student surveyors of Rensselaer Poly-

| technie Institute in a 3-week field study

|

concluded last month in the Poultney,
Vt., region. As the field men read their
instruments they reported the findings
by radio dirvectly to the central office at
Green Mountain Junior College. As a
result, tabulation and mapping kept
pace with field work.

RADIO-CRAFT for
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rﬁf’lget the facts ubout.
OUR GREATEST OFFER
IN 17 YEARS ... to help

you learn TElfWS/0”. .
RADIO..ELECTRONICS

IN YOUR OWN HOME

Here's good news...big news...our BIGGEST NEWS
in 17 years. Now you get and keep many shipments
of Radio-Electronic parts...work over 200 *‘Learn-
By-Doing™ Experiments...build and keep a quality
6-tube ““Super™ Receiver with Magic Tuning Eye. ..
build and keep a commercial-type, jewel-bearing

Yo;us to Build
and KEEP!

A

Using the many shipments of
parts and assemblies (left), you

Multi-Meter . . . use fascinating, instructive HOME ] g
MOVIES to help you grasp important points faster build and REEP this 6."'Ube
easier. . . get real Employment Service. “Superhef” Receiver and |ewe|-

Moil coupon below. Get the complete story,. i bearing Multi-Meter (above) to

See how we do BOTH—{1) Prepore,then (2) Help you give you practical experience

get storted in America’s thrilling Rodio-Television-& ATHOME in ASSEMBLY...WIRING

Electronic field. s - - - SOLDERING . . . TESTING. ..
" ﬁ\ TROUBLE SHOOTING! :

i

‘o o
% i

LEARN FASTER . ..

rIGRT: You receive the loan |

of a 16mm. Motion Picture g
Projector and many reels of |
“Learn-By-Seeing” film to
speed yourunderstanding of
important points.Yougetthis

;d;" S a ; "~ \u remarkably effective train-
't’_‘_ -

ing aid ONLY from D.T.I.

X <,
el

7 p—
I

‘

o '_'!'_u
et = -#TRAIN IN CHICAGO LaBs g U I N DR N B B B'w . .
3 i -/ If youprefer, youcan get DeForest's Training, Inc. MA
all of your training in our 2533 N. Ashland Ave., Dept. RC.E9 ’l TODA
] modern, well-equipped . Chicago 14, lllinois Y
Chicago Laboratories. 2 T . ,
. . t t t
ﬂ‘ ?“ erTe fOr all 1he de'alls l en me compiete etails showing Oow may make my star
..there is no obligation.

in Radio-Electronics-Television, No obligation.

Name Age.
]
DeFOREST’S TRAINING INC. [ = g
7 [
CHICAGO, ILLINOIS . City Zone State
Associated with DeVry Corporuflon, l:] 11 under 16, check here It @ discharged veteran of
Builders of Electronic and Movie Equipment for speciol information. World Wor 11, check here.
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GLIDE PATH RECEIVER
R 89/ARN 5 A

Formerly used for blind landing but adaptable to
many other uses such as receiver for new police or
citizen's band, Band of operation 326-335 MC on
anry of three pre-determined crystal controlled fre-
quencies. Contalns eleven tubes. 6 relays and other
valuable parts. For 24 V. DC oberation. Slze
1324” x 5%, X 634"

Prite, comalete as shown .. ....... - >

MARKER-BEACON RECEIVER

Can be adapted to radlo controlled devices. Was
used by oilots to flash a signal lamp on aircraft
Instrument panel when in range of a heacon trans-
(e mitter. Responds to mod-
B £ \ ulated signals over a va.

" '3‘: riable range of 62 to 80
8

Mc. Tube plates and fil-
aments operate directly
from 24 V. DC, Can be
adapted for radio cone
trol of exgerimental ap-
paratus opening garage
doors. ete. Clreult dia-
gram and wparts Jjst fn-
cfuded on either model
shown below:

BC-357-—contains 12C8
and 128Q7 tfubes and
sensitive  relay  (size

L1 $2.95
g\ . BC - 1033 — contains

6SH7, 6SL7 and 12SN7
tubes, sensitive relay

B L 0w $3.50

OXYGEN
TANKS

Aviators  oxygen
breathing bot-
tles. Non- shat-
Choice

of two types.

(A)  Withstands
2000 Ibs. pres-
sure.

(B) Withstands
500 Ibs. pres-
sure.

CHOICE

$4.95 ea.

A B -

A complete 460 Mc. radio receiver and transmitter
which can be converted for ham or tommercial use.
Tubes used and Included: 4—)12SH7. 3—I128)7, 2—
6HG, |—VRI50, 2955, 2—9004, Other components
such as relays. 24 V. dynamotor, transformers, pats,
eondensers. ete. make this a buy on which you can
not 9o wrong, Compfete as shown in $8 95

aluininum case 18" x 77 x 7V,

£e8

C-1 GYRO

Part of the C.1 Auto Pliot which s sold separate and
may be used to conduct many interesting and amusing ex-
periments. Operates from 24 ¥ C or may be operated
for short periods on 110 V. AC. Gyro will run for approx.
15 minutes after actuating. Size—approx. 87 x $8 50
a%p” x 8'%4*. PRICE a ®

BC-966-A IFF

Approximately 2 meter freguency operatfon. 14 tubes. 350
V. DC dynamotor 12 V. DC input. Contains voltage reQu-
lators and many other fine parts. Worth more $4 75
for parts than price asked. . .

BC-1155-A
SYNCHRONIZER

Another jnvaluable unit for the Television and VHF ex-
perimenter. Contains 15 Mc, (F strip using 5-=WE717A
ubes. A total of 24 tubes lnclgded. m“ﬁssli}i?'gT of g—

's. 2—6SL7GT's. 2—6AC7's. 5—ES 'S, 2—
BN7GT's. 2—6L6's. |1—6VEGT, 2—6AG7's. b
and |—GHBGT. Other parts included are & pots, (0
Amphenol 83IR chassis connectors and numerous con-
densers, resistors, and transformers. Weight $l7 75
22 Ibs. Size 21"L X (1¥2"W % 7*4"H. PRICE N

Sensatlonal ofter for Television engineers, Contains (9
Me. IF strip containing 5—WE7(7A tubes. Other HF
strips contzinlng 2—G6AKK5’s, 3—6SL7GT's, | —WE7ITA,
4—6SN7GT’s, 2—5NT7's, 2—6L6's. |—6H6, 3-—--BACT's,
2—6AG7's, |1—6V6. A total of 26 tubes. Other barts
such as DPDT reiay, 7 pots, 12 Amphensl 83|R chassis
connectors, and numerous condensers, toggle switches,
RF  chokes, variable condensers, amd transformers.
waelght approx. 25 lbs. Size 20”L x 11¥;”"W $] 9 5
X 7%"H. PRICE.. - 1. %

\ Radéo

130 W.New York St.

INDICATOR SCOPE
ID-41/APQ-13

About 6° dlameter by 15" deen. Contains I—5FP7,
I—GA K5 tube. 5 Grain of Wheat 3 V. pilot lights,
magnetiec deflection yoke, condensers,

resistors, potentlometers, sockets. .

WILLARD LEAD ACID CELLS

6 V. (New)

(Dry-charged) $300
6 V. {In metal carrying case) (Add electroiyte
shecific gravity 1.265)

{Drugstore) 2

HRU (DC)
POWER
SUPPLY

24-28 V. at
70 amp. 2000
watts gasoline
enaine genera-
tor with elee-
tric starter.
Power supply
whieh can bp
used to operate
24.28 V. equip-
ment, startj
airplane en- ,
gines, charge i@ . . -
hatjlerl:s. as a

wefding wmachine, lighting system, or

for amateur radio stat‘mn. 21Y%’ $79'50
1727 x 24%", waot, 115 Ibs.

ARC-3 TRANSMITTER & REC.

Operates on any of its 4 predetermined erystal cons
trolled frequencies In the range of (40 MC. Gome
plete with tubes, remote contrel, Junction hox. shock
mounting base and connecting plugs. This urit is
ideal for amateur UMF or mohbile telephone, Op-
erates from self-contained 24 V. DC dynamotor.

T-17-B CARBON
MICROPHONES

(Handmike) (New)

Unless Otherwise Stated, All of
This Equipment Is Sold As Used

CASH. REQUIRED
WITH ALL ORDERS

lndiunupolis 4 Ind., Orders Shipped F.0.B. Collect
4 .

RADIO-CRAFT for



Wh' h _ {}, Jobs worth
IG — Ly 7 $3000 to $7500

Beﬂer Pay r)', -Y] : '

D Y 5“ SEN \’G/\t ; ‘)\,}y are opening up
0 Uu L 44Hl!f['""‘. &~ righl now for

~

, > |
w I? 2 Nj“ G i FCC Licensed
a" L= Hdppﬁo'coﬁons Radiomen

A New Car and Travel

jal
F c c Raz‘;:"g;,:::tor

GET YOUR FCC TICKET

[ can train vou to pass yvour FCC

License l“ ams i a few short wecks
IN A FEW SHORT WEEKS /;} ifrols o rrastteal el B
Get your license easily and quickly i N\ perience — amateur,.  Army.  Navy,
and be ready for the $3000 1o ,/rf \ radio servicing or other. My ume-
$7500 jobs that are open to ticket //,;”" > ¢ proven traiming plan can help nut
holders. CIRE training is the onl . ’9,""' Q\S’ R vou. too. on the road to success—
plamed course oi coaching and <® _?t 9((‘ é} neuas Let me send you FREE the entire story
tramming that leads directly to an ’ Just fill out the efima) o mail it “‘l}‘n'l'
FCC license. ‘dnrl‘ns' r‘CeE ol.n:cns‘c‘:e Ia\j:fs “plus a
IT’S EASY wn[r,c CIRE ;':M‘L Foxam (RRES
COACHING AN ”

TRAINING bW

Your FCC ticket is recog-
nized in all radio fields as
proof of your technical ahil
ity. Employers often give
preference to license holders,
cven though a license is not

1. GUILTFORD. Vice President.

required for the job. Hold an CLEVELAND INSTITUTE OF RADIO ELECTRONICS |
I " : .
e kL I RC-9 Terminal Tower, Cleveland 13, Ohio |
urs:
4 I wol can KeL my ]-‘C'-' :L;w; i oa :i m: weeks. Sed we I
to I" (o Icense Ikxaminatiol e s L cover cxa for

Look what these students say. : G ell nipie FCC Catatos 3. : |

“Thanks to this course, T 1 have ¥ good jol 1 power

plas test tr T "t ht:ing 1is_job without the I I

math and t 3 tl es in ti 1 rt Section 1 of th

course St N 3G 3N NAME L S T T T P T T T T e e S T Y

f.I I o} n vlety for T r Q ot 1.1‘,“"-? - A alier 1 | |
) ) Stud. N12 I DI L EBS i el ey s honc 2 7 w5 SR e Sk D BTG T Spoeent /5T o I

You may be interested to know that 1 am employed at the local

broadcast station, where I am a transmitter operator. | took and l

passed the FCC examinations last February.” Stud. No. 2754N1 ey R ZONE. ... STATE. e ememonnss I

ClEvElAND INSTITUTE UF RAD"] EI_ECTRUNICS I [ Veterans eheek for enraliment information under G.1. Bl I

NO OBLIGATION-—NO SALESMEN,

RC-9 Terminal Tower Cleveland 13, Ohio

Approved for Training under ““G. 1. Bill of Rights**
SEPTEMBER. 1948



o

WarSurplusBargains

The detector ig desiined to deteel metals, ne
uaiforniities (rocks. trec-roots) and may be used
to deie t metal burled in logs, to locate cables,

e, sewer tile and ete, It Is widely used by
luthber camps, miners, prospectors.
llr‘"llrl‘ huniers and explorers,

table device used lu the detectlon of botit

meta lr and non-meinille by aral (ear) and visual

(eye) means. These are brand new outfits, com

et¢  with Ins‘ruction book and spare tubes.

Shipped In  oririual  overseas  molsture- Bl CE
contalner,

The set conslsts of (he dotector head with
antenna and reflectlor weter, a meter housing and
lower section of exploring rod. amplifier assembly.
exbloring rixl exienslon. bag designated to curry
equipment while operating, and wooden casc for
storing o transporting the complete unit when
not In use.

Shlpplm; weirht, 125 lbs. Weizht In operatlon

plumbers,

on
m-lm are not Inrluded but we can supnly
them for $8.2% per se

Price, brand new. . . .

MG-149F
INVERTER

(Holtzer-Cabot
Elect. Co.)
Input 24
v. DC

24V-L-3 50 AMP
LEECE NEVILLE AIRCRAFT
GENERATOR

For Heovy Duty Work

24 V L-3—50 Amp—leece Nevlile alrcraft gen-

erator fur lieuvy duty work. Can bo used on auto-

(rﬁol)llo, ote., for that 24V rll¢ Weight 24 Lhs—3"
ameter—I117 long —( tisimeter;

1* lenuth shaft). Brant’ new ,$] 7 50

BC-T33D LOCALIZER REGEIVER

A part of aireraft blind lunding cqQuipment. Op
eratex o any six of its predetermined  erystal
controtled frequencles in the range of 103-120 me.
Centainy 10 tubes. tiiee of whilel are WE-717-As
—end crystals. ideal recefver for conversion (o
144 ham  Land or mobiie telephone bunds
For 24 V. DU operation. Slze 14%%" x 7~

SS 35

Price with dynamotor
Price without dynanotor, L §4.95

l TERMS: CASH WwITH ORDER l

AMERICAN SURPLUS
PRODUCTS (0.

537 N. CAPITOL AVE.
INDIANAPOLIS, IND.

) Radio Business — —

‘ VIDEO AUDIENCE SURVEYED

Stanley H. Manson, advertising man-
| ager of Stromberg- Carlson, revealed in
i @ recent survey that 72% of the leisure
time which television owners now spend
viewing their television sets was for-
merly spent listening to radio. By way
of comparison, a recent survey of Foote,
Cone and Belding, advertising agency,
shows that three-fourths of the televi-
sion set owners interviewed are spend-
ing more evenings at home. Slightly
more than half are going to the movies
less often, although formerly they were
confirmed and in most cases very heavy
movie-goers.

Age of the television set did not ap-
pear to have any relationship to report-
ed changes in movie-going habits, which
tends to discount the theory that televi-
sion’s effect on evenings-out will dimin-
ish as the novelty of the new set wears
off.

In the Stromberg-Carlson survey
609% were somewhat disappointed with
their sets (mainly poor programming),
82% judged the video picture image
“very good,” 999 said they would buy a
set again, 35% are interested in buying
a second receiver, and 84% of all income
groups expressed a desire to own a tele-
vision set.

Although 73% now own table model
sets and 27% consoles, 51% of those in-

| terviewed now want a console with all
services, and while 86% of the owners
had rveceivers with 10-inch tubes or
smaller, 489 said they would insist on
a larger tube in their next set, with the
12- and 15-inch most popular. Prices
non-owners would be willing to pay is
|considerably lower than the price range
satisfactory to owners. Thirty-five per
| cent of non-owners said $400 or less, an-
other 35% said $400-$600 and 30% over
£600. The study also indicated that in
75% of the cases the man of the house
made the purchase decision, a high per-
centage compared to the sale of radio
combinations.

Another interesting survey was made
recently by Newell-Emmett Company,
advertising agency. “Videotown-USA,”
a test television community has been se-
lected to analyze the present television
market and watch the growth of televi-
sion over a period of time. Sets pur-
chased in Videotown, located on the
fringe of New York's television area,
seem to be following the national aver-
age. The survey shows television owner-
ship is in the middle-socio-economic
group. Nearly two out of three sets are
in the middle level. The actual break-
down shows that 60% of the sets are
in the middle class; 26% in the upper
and 14% in the lower. These figures
compare closely with a survey made by
television station WPIX in New York
City recently.

The percentage of home sets is in-
creasing rapidly. During the first half
of 1947 41% were commercial installa-
| ttons. By the second half it dropped to
| 26%. The first three months of 1948
home percentage increased to 919, and

| the commercial installations dropped to

| 9%.

TELEVISION HELPS TAVERNS

Bell Television, Inc., whieh rents sets
to tavern owners, recently made a sur-
vey in the New York Metropolitan area
to measure results in this field.

To the question, “Do you believe all
bars will eventually have television
sets?” 64% said yes, 19% said no and
177: were undecided. Fifty-seven per-
cent stated that television increased
business profit from 10% to 60%, aver-
aging 167 ; 34% reported no change in
business; 9% noted a decrease.

Of all tavern owners interviewed,
67% had television receivers. Of that
group 70% owned the sets while 30%
rented them.

LEBLEEREREGEREERUE TR DL BL DR
SPECIAL AUDIO-SOUND ISSUE

The October number will be a special
Audio-Sound issue. Articles on public
address systems, noise reduction, bi-
neurel audio systems, electronic organs,
amplifiers, pickups and other audio-
sound equipment and accessories will

feature this issue. Reserve your copy ot
your newsstand NOW!

(HTIRNUE R

]
(R HNEUIRER UG

NI L

G
VIDEO TUBE PRODUCTION

Sylvania Electric Products, Inc., has
entered a new financing program to aid
in the expansion of cathode ray facil-
ities. “The rate at which television is
expanding makes it evident that more
facilities will be urgently needed to meet
the demand,” said Don G. Mitchell,
president,

At the present time, in excess of 95%
of cathode ray tube production is for
new television sets. Each set, however,
constitutes a future replacement mar-
ket. This is just beginning to develop
and will grow as more sets come into
use. Sylvania’s expansion plans will be
geared to both the new and the replace-
ment markets.”

ULRIURURRR AL AR B R TN TR
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BUYING OF TV SETS INCREASES

An increase of 37% in the ownership
of television sets from May 1 to June 15
has been reported by Dr. George A.
Gallup’s Audience Research, Ine. This
represents approximately 354,000 sets.
From the same source it was learned
that an additional 5.400,000 families
would be in the market for sets priced
around $200, compared with a potential
market of 2,000,000 for sets at $400, the
average current price. It was estimated
that 1.000.000 additional families will
purchase sets within the next vear, and
that the entire television area now cov-
ers more than 11,000,000 families.

-

RADIO FAMILIES INCREASE

The Broadcast Measurement Bureau
reports 37,623,000 United States fam-
ilies now own one or more radio sets in
good working order. This represents
94.2% of the total families and com-
pares with 33,998,000 ownership, or
90.4%, in 1946,

RADIO.CRAFT for



e

17

SYLVANIA
RADIO TUBES...

.... MAKE THE SERVICE
W DEALER HAPPY...
hether a replace-

ment job calls for minia-
tures, standard tubes or the
famous Lock-Ins, you can in-
stall Sylvania Tubes with com-
plete confidence.You knowthey'll
give the kind of performance that
builds good will among your
customers!

And...don’t fail to eashin on Sylvania’s
national advertising. Make full use of
the Radio Serviceman’s decal —your decal —
featured in every single one of Sylvania’s

- 5 g 1
mefikoRnl; e ...BECAUSE THEY KEEP
SET-OWNERS HAPPY!

DISPLAY THE DECAL THAT
BRINGS CUSTYTOMERS

.‘
|
|
|
|
|
|
|
|
[/

, | Sylvania Electri¢c Products Inc. |

Ta yau. . ke I Radio Tube Division |
a—— ; STYANU RADN TUBES I Advertising Dept., Room R-1309

m - l Emporiuvm, Pa. |

> I Gentlemen: :

l Please send, FREE, the following gquantities of the l

i Sylvania Serviceman’s decals: i

ye : ........... 8-inch size .. ........ 12-inch decals |

- i

| i NOTE ik (mad dws & o s Ebdim s mees . « mom dm fd ey ey s |

i COMPOIY & a0 5w s o i .09 .00, 8 W 9008 e 08 BB W 0ot |

’ ' Strdget. Addressi i s vrn i+ hswvevib-rdens Gal hosddd e l

! Cit Zone # 1

Radio Trnbe Diuisiun, Elnporiunl, Pa> ' AR née HF ..cca-v l

MAKERS DF RADID TUBES: CATHODE RAY TUBES: ELECTRONIC OEVICES; i Stote. .. ..ttt e i

FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS L—_-—_—————-_— — _—_——_——_"
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War Surplus Bargains Sold As Used Unless Otherwise Specified!

C-1 AUTO PILOT
CONTROL BOX

C-1 AUTO PILOT AMPLIFIER

Used to control operation of servo unit

in response to signels received from gyro Used for aligning control of

C-1 Auto Pilot or use for
parts, etc. Contains many
useful pots., toggle switches,
plugs, etc. Size, 117 x 8" x
44", PRICE

$3.75

unit and control unit. The complete am-
plifier includes one rect. 7Y4, 3—7F7's
for amplification and control, 3—7NT7's
for signal diserimination, | power trans-

former, & relays, 4 control pots, chokes,
condensers, etc. Convert for use on radio
5695 controlled models, doors, ete. Operates

from 24 V. DC. Size, 94" x 614" x 7%".

Complete

ROTATOR ~ W AIR
MOTOR BT COMPRESSOR
FOR YOUR ¥, s f V Made by Cornelius Mfg. Co.

BEAM ’ 11 Will pump pressure up to
ANTENNA S— 1500 Ibs. per sq. in. 3-stage
=3 type-—air-cooled, powered by
$1495 ] a 24 V. DC motor. Ideal in
shop for use with airgun,
small  paint sprayer, and

-

As pictured on left numerous other applications.

3 Small, compact,

24-—32 V. AC or DC operated. Reversible—uonly 3 wires required. Approximitel recision - built $ 95
M RI'M. 7066 10 1 yeur reduction {(nu free swingi. Powerful mou Rus el P '

Drevizion gear train, and stiurdy thrust beaving- -will support and turn any han Only

beam. Weuther-proof housing. Motors are easily converted into an FB benm
rotator ! Conversion (duta included.

Motor with antenna roounting plates wellded on $6.00 extra
Selsyn transformer for Selsyn indieators, 110 V. AC input. 25 V. AC output 82,75
Trunsformer for beam mutul, 110 V. AC input. 2.12 v. Sccondary windiug

Rating 11 amps. . . . . $1.495

2-METER BEAM ANTENNA

Portuble vr fixed. manuully vperated or can be
used with beam motor, for use in L00-136 Me

nd. KEasily adapted for ham or experimental
use. Contuins tuning unit which matehes output
of transmitter 1o antenna, 18 stec]l musti with

brass tube containing ¢o-ux cable andl fitting:
insitde steel mast (OD color), “H” frume fo T-26, APT-2 RADAR
holding dipoles, 3 »ets per setd dibole vouls TRANSMITTER

Asitor or sense : THY g
compensittor or sense antenna for frame Comtains tunable VHF ¢ircuit using 2—JAN CTL

2 steel truncutedl eonvs used s anten N 763As or S63AS tubes, Otner tubes are: 2-SRAGY's.
and leed-throwsrh, 360 dexrees bepring indientor, raxa. 1—807. |—6A 2—6AC7's, and |1—831A.
! 3 o b ther parts such as 24 V "DC motor and blower. HV.
and hand-wheel for '"l“t."“" . coniensers and Leansiormers. terminat steins and Am-
Brand new backed ix hoxes. totul weisxht phencl connectors, knobs. tuse holders, ste.. make this
approx. 800 Ibs. Limited quantity aml in mueh g"‘;: '2"‘“:"1[’"'0 ':’rwl""'“ﬂ}:“""f weight approx. 6-" _‘;%
demand. Pliace order now. iR metal case. ... o i oy Ml 5

PRICE $79'50 *c

TURBO AMPLIFIER

Used for parts—sbipped complete with the
following tubes:

1 AW PP-2/APQ-5 POWER UNIT

1 v 4490 tyrle 1y v, Comnms 10 tubes as follows: 2—
s'l 75 5U4G"s. 1—6X56T. 4--6Y66G's. I—6SEL7GT. 2—VRt50-
Price -F o ea. 306°s and numerous :nndensrrs transformers and re-

Telenhone LINCOLN 8328 ;o Melan 17 1o sze 200 x50 W x g5 75

TERMS:

CASH WITH ORDER

ARGON INCANDESCENT LAMP

MICRO SWITCHES AMERICAN SURplUS 2 wutt pear shape with rerular AC type screw
R-RS ew in oririnal box, Packed 10 | base. New
per eavton, SP type normally clased. 25¢ each
Price per carton pROD U(TS (0.

$2.35 537 N. CAPITOL AVE,
INDIANAPOLIS. IND.

ALL PRICES F.0.B. INDIANAPOLIS

RADIO-CRAFT {or
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1) MIDWEST DIOS

14]2'" PANASONIC

SPEAKER
©

%
PR'

SUPER DE LUXE

AM-FM
CHASSIS

Here is the last word in radio
engineering . . . a powerful, world-
ranging, magnificently-toned radio that
is ummpasscd for pcrformam:c selectivity,

these 1atest -type tubes, rectifier and tunmg indicator:
three 7A7, three 7A4, two 7C5, one 7A6, one 7Q7. one 6BA6,
one 6BE6, one 6C4, one 6ALS, one 5U4, one 6U5. Comes com-
plete with satin stripe copper finish front panel attached, Magna-
Tenna Loop Aerial and giant 142" Electro-Dynamic Panasonic Speaker. 40
Requires only a few minutes to install, plug in and play. LOW FACTORY "0 "
W
7
vy,

PRICES . . . EASY TERMS . . . 30 DAYS TRIAL. Send TODAY for FREE 1949

Midwest Radio Catalog of scparate Chassis and beautiful Console and Table models.
A Complete Line of FINE RADIOS and RADIO- e
PHONOGRAPHS ... Avdilable in SEPARATE N

Exclusive Midwest

CHASSIS Like the POWERFUL SERIES 16 AM-FM = /-
Model above or in COMPLETE CONSOLES like this... Volume and Bond Indication

M TELEVISION
s Y M P HBaa“ur*fu,G R A N D Avdio Switch-Over
. L FIDEL-A-STAT
AM-FM Radio-Phonograph with Color-Ray Tone Selection
and NEW Intermix AUTOMATIC Coil System

RECORD CHANGER ..Plus NO-DRIFT FM

A Magnificent musical instrument and and mony other features

a masterpicce of cabinet design—the
finest Midwest Radio in 29 years of
manufacture. Offers world-ranging ra-

dio reception and newest automatic t
Intermix Record Changing Phonograph. EM 1 m /
Uses Series 16 Super DeLuxe AM.FM ']

Chassis. Giant 144" Panasonic Speak-
er; Tri-Magnadyne Coil System; Buiit- FILL 1N COUPON AND MAIL TODAY OR JUSTY

In Loop Antenna. Othgr luxurious con- SEND NAME AND ADDRESS ON Ic POSTCARD
sole and table model cabinets availahle
MIDWEST RADIO & TELEVISION CORP.

with Series 16, 12, and 8 chassis—on g
Easy Terms and 30 Days Free Trial  Bpguy 381,90v Broadway, Cincinnatl 2, Ohio

BUY DIRECT FROM FACTORY and SAVE! RSl

909 Broadway, CINCINNATI 2, OHIO =cm' ZONE STATE - [

SEPTEMBER, 1948
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By WHERE YOU SEE THIS BANNER
.. . because IT’S BETTER FOR YOU!

SPRAGUE TM TUBULARS

The first truly praciical MOLDED Paper
Tubulars! Now in stock —ready for your use—
See your SPRAGUE Distributor.

t}*ﬁ“_
&2 1

SPRAGUE ATOMS —DRY ELECTROLYTICS

You can make up virtually any required

capacity-voltage ¢ombination with a small

stock. Keep a representative suglpl,\ in_vour

§ll;o%£S'AVE TIME—SAVE MONEY—SAVE
ACE!?

Yes, its better for you aud your business to buy where this banner
is displayed because the SPRAGUE BANNER identifies a Dis-
tributor who agrees that “'It's foolish to play pemy-ante when your
business is at stake!”’

Your Sprague Distributor is a successful business man. He
knows the parts business intimately—and he knows that to really
build a bigger, more successful service business, you should use
only the best replacement parts. That's why he features Sprague
Capacitors and *Koolohm Resistors. His business depends on
your success and he wants you to remember that YOUR REPU-
TATION AND YOUR CUSTOMERS ARE TOO VALUABLE
TO RISK FOR THE FEW PENNIES “SAVED” BY BUYING
INFERIOR OR UNKNOWN "“BARGAINS™!

e
<X

SPRAGUE EL SELF-MOUNTING MIDGET
CAN CAPACITORS

No other Dry Elecirolrtic gives so much de-
pendability in so small a space! Tinned,
Twist-Prong Tabs for easy solderink: quick,
universal self-mounting, SAVES TIME—
SPEEDS RELIABLE SERVICE!

Looking for the correct Sprogue

a }“‘\”. a Spkﬂﬂllf Yes! We're Listed in the RED BU“K
w you’l'e R]”ﬁ’/ replacement capacitors for any receiver man-

vfactured from 1938 to 19482 It's easy —just
~efer to The Rodic Industry RED BOOK . . .

i "KOOLOHM
CAPACITORS e it
- . *T.M. Reg. U.Ss Pat. 0N

SPRAGUE PRODUCTS CO.. North Adams. Mass.  (JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY)
RADIO-CRAFT for
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SOVIET RADIO LAND-TORPEDO

A novel radio-telemechanic war means . . .

URING World War II the Russians employed a
D unique type of radio land mine which was used

extensively against the Germans. Very little about
it has been published up to now. We are indebted to the
French periodical La Nature, from which the writer has
abstracted the following highly informative account:

Up to a few years ago it was common practice to stop
advaneing enemy troops by blowing up buildings and
fortitications by means of time bombs. The French
population well remembers the terrible explosions which
took place regularly several days after the Nazis evacu-
ated French cities. No sooner did the city go back to
its routine life than publie buildings began to blow up,
terrorizing the population. These explosions in most
cases were set off by clockwork or by the well-known
meuns of slow working acids which corrode metal dia-
phragms to activate the explosive charge.

A much more up-to-date means was used by the Rus-
sians beginning in 1942, with their radio mines, type
F10.

F10 is a square metal housing which contains a radio
receiver to which is attached an antenna 100 ft. long.
Connected to the receiver are one or more mines.

A Russian model known as BIS could explode 36 mines
simultaneously. These mines were electrically connected
with each other. The various mines are placed about 50
yards distant from the commandoreceiver F10. By
using an auxiliary amplifier type, BEREDO, it is pos-
sible to separate the mines a great deal farther.

The receiver is housed in a waterproof rubber sack
to keep out moisture, rain, ete. The whole is buried to
a depth of about 10 feet. The mines themselves can be
placed in the ground or under walls, into foundations,
etc.

The antenna is camouflaged carefully somewhere
along the wall. F10 is equipped with an ingenious me-
chanical device. If technical trouble develops and the
mines should not function, the entire radio receiver is
destroyed so it cannot fall into enemy hands.

The installation uses a 12 volt storage battery for
“A” current and a 90 volt “B"” battery. Using a special
clockwork, the receiver is put into operation every five
minutes, but only for 10 to 15 seconds, This safeguards
the installation in many wayvs and conserves batteries.
Thus, it is possible to operate the F10 for as long as 40
days after it has been installed.

The distant transmitter sends out a series of pre-
cisely defined signals. At the receiver they are ampli-
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By HUGO GERNSBACK

fied and passed on to a system of three accurately tuned
relays. Only when the three exactly registering pulses
open a special cipher circuit is it possible to operate the
detonator, which then explodes the mine or mines.

The transmitters used were standard Russian types.
In order to explode the F10 mines, these transmitters
had to send out special low-frequency impulses. The sig-
nals were sent four seconds apart.

The F10 wreaked tremendous havoc against the Wehr-
macht. This continued for quite a while until by accident
three installations were found intact. Now there began
a technical war against the Russians. It was soon found
that by using special amplifiers the clockwork could be
heard up to about 20 feet, whereas without amplifiers
it could only be heard about 1 foot away. Detection work,
however, was exceedingly difficult and nerve-racking
for the Germans, who knew that at any instant a Rus-
sian commandotransmitter might start transmitting
and blow up F10 in their faces.

Even after F10 had been located, it was absolutely
necessary to act with lightning rapidity, as in any
given moment whole blocks could be blown up by the
distant Russian commandoradio transmitters. The an-
tenna had to be located quickly so it could be cut as close
to the receiver as possible in order to reduce the sensi-
tivity of the buried receiver. Then the batteries had to
be disconnected, the clock mechanism put out of order,
and the special mechanical delay detonator made harm-
less. Naturally, only specialists could do this tremendous-
ly difficult work.

The Germans evolved many countermeasures, but
finally the following proved effective. Using 20 different
receivers the Intelligence Service tried continuously to
intercept the special signals, Using two special 100-
watt transmitters operating continuously, the Nazis
began sending out counter signals on exactly the same
frequency'. Two reserve transmitters also of 100 watts
stood ready to take over in case the first two should be
put out of commission. Further, a 1% kw transmitter
stood by in order to blank out the Russian signals with
powerful counter transmitters. This Stdrsignal (counter
signal) was transmitted as long as the Russian trans-
mitter was on the air. The Russians countered the Nazi
means by increasing their transmission power over
1% kw to blank out the Germans in turn.

In practice, however, the Germans—usually being
nearer to the buried receivers—were able to come gut on
top in this interesting radio battle,



HE Kiss Meter is a scientifie in-
strument designed to measure oscil-
lation reaction. With it you can tell
whether blondes have more resist-

ance than bLrunettes or redheads. An
adept Lothario can probably find this
out without the aids of science, hut the
meter gives us a good insight into bio-
logieal electronics.

The meter measures the a.c. imped-
ance of the human body at a frequency
of about 400 eycles. Two electrodes
formed of spring brass or copper are
shaped to fit the wrists of the two per-
sons undergoing the test. The electrodes
are connected to the meter terminals.
The applied a.c. voltage is very small,
and this reduces the possihility of a dis-
agreeable shock to the experimenters.
Actually there is little or no sensation
to be felt, although a very sensitive per-
son will usually imagine that there is a
slight tingling etfect. A vacuum-tube
voltmeter is vequired for adequate sen-
sitivity. A balanced hridge circuit was
chosen to insure stability.

A large cabinet happened to he on
hand. Its use makes the instrum -nt look
impressive, but there would be plenty of
room in a smaller case. As Fig. 2 indi-
cates two 6J5’s are used in a bridge cir-
cuit with a 0-200 or 0-500 microam-
meter to form a stable, highly sensitive
vacuum-tube voltmeter. If a 0-500-ua
meter is used, the 1,500-ohm shunt will
not be needed. A special scale (shown in
Fig. 1) was drawn for the meter on
white bristol board and colored to rep-
resent six degrees of osculatory in-
tensity: 1 white, 2 blue, 3 green, 4 vel-
low, 5 orange, and 6 red. This covers the
whole emotional range from “frigid” to
“torrid.”

A third 6J5 is used to generate the

400-cycle current for making the im-
pedance measurements. A small push-
pull output transformer was used, with
the 6J5 cathode connected to the center
tap of the secondary. No capacitor was
necessary across the secondary winding
with the particular transformer used,
but some transformers may require
about .005 nf. The output is taken from
the voice-coil winding. This keeps the
voltage low enough so that little or no
shock can be felt, Some transformers
may not work successfully in this cir-
cuit. In case of difficulty try another
transformenr.

~QPsceulation

Indieator

By LYMAN E. GREENLEE

The power supply uses a 7Y4 con-
nected as a half-wave rectifier and a
small power transformer from a midget
radio. If a center-tapped transformer is
used, half the secondary winding may be
disregarded. Since there was no sepa-
rate filament winding for the rectitier on
the power transformer used in the
model, all the tubes were operated from
the same 6.3-volt secondary; but, if a
separate winding is available for the
rectifier, it should be used to avoid ex-
cessive voltage between heaters and
cathodes of the other tubes. Note that
the output from the power supply is eon

Under-chassis view of the Kiss Meter. Sensitivity control is at back, zero on chassis.
RADIO-CRAFT for
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wHEN the accompanying article
by Mr. Greenlee was first re-
ceived, it was thought that its publi-
cation might strike some individuals
as too faneciful. But, biological elec-
tronics being something rather new,
I believe it deserves a great deal
more publicity. There is much to be
learned about the etfect of disease on
the human anatomy, and it is quite
possible that in the future we may
investigate many diseases and ill-
nesses by means of electronies.

Karl Friedrich Burdach, German
physiologist and biologist, probably
was the first scientist to investigate
human osculation. He defined it as a
“Galvanic contact between a positive-
ly and negatively electrified body: it
increases sexual polarity and per-
meates the entire body.”

Since this early pronouncement,
nearly 100 years ago, other scientists
have preoccupied themselves with the
subject, particularly on the basis of
sexual selection. The propagation of
the human race depends upon many
factors; and many of our senses are
involved in this selection, be they
visual, oral, or tactile. Osculation is
one of these, and up to now it has

———BIOLOGICAL ELECTRONICS — By HUGO GERNSBACK

not been investigated too seriously.

Dr. G. W. Crile has demonstrated
that the human life stream is con-
tinuously discharging electrical po-
tential. It is a fact that many parts
of the human animal are actively af-
fected by galvanotropism—response
of living things to electric stimuli.

It has been shown experimentally
that during the act of kissing there
is an actual exchange of electrical
potential as well. Although only a
weak current, it exists nevertheless.

Some years ago the writer did
some research work along these lines
and the following were noted:

To begin with, lips are covered
with a mucoid membranous skin. This
very sensitive skin is subject to many
and varied influences. In different
individuals and in difterent races,
for instance, the thickness varies a
great deal. Speaking generally, the
male lip has somewhat thicker skin
than the female. Age changes the
thickness and consistency of this
skin a great deal. Repeated measure-
ments with an electrical potential
have shown that the electrical re-
sponse of the lip skin varies over a
wide range. Thus, as might be ex-

pected, pressure affects the resist-
ance. So does lipstick, which some-
times inereases the electrical resist-
ance, depending on the type used.

Moisture, of course, lowers the re-
sistance a great deal, the degree de-
pending upon the nature of the
moisture. If the lips are moistened
with the tongue, the resistance varies
greatly with the state of health of
the individual as well as with what
foods had been ingested. Thus, for
instance, the lip response of an in-
dividual was measured before and
after drinking lemonade. After
drinking this acidulous liquid, the
resistance of the lip skin fell almost
to the lowest point.

It was also found that emotions
greatly affect electrical resistance
of the human lip skin. Thus, fright
—as is well known—dries up muecoid
skin, and under this influence the
resistance went up enormously. We
all know from experience that during
great emotional stress, such as fright,
shock, etc., most individuals auto-
matically lick their parched lips,
which have become almost completely
dry with an accompanying increase
of electrical resistance,

nected to a voltage divider to supply
about 150 volts positive plate potential,
and 80 volts negative bias. No filter,
other than the single 8-uf electrolytic
capacitor and the two 2-uf electrolytics,
is required. Larger capacitors can be
used, hut they are not necessary.

A 1-megohm potentiometer shunted
with a 250,000-ochm resistor controls the
input sensitivity, but a 200,000-ohm po-
tentiometer may be used without the re-
sistor. The 5,000-ohm zero-adjustment
potentiometer should be wire-wound.

Fig. 2 shows two .005-uf capacitors
connected across the input of the power
transformer and grounded to the chas-
sis. A single .005-uf capacitor connected
directly across the line may also be tried.
The meter is very sensitive and has a
tendency to respond to any 60-cycle a.c.
voltage introduced between the chassis
and either side of the power line. In
some cases it may be necessary to re-
verse the a.c. line plug or have the users
stand on rubber matting.

The photographs show the wiring and
placement of parts. The correct voltages
at various points in the circuit are indi-
cated in Fig. 2. These voltages were all
measured from chassis using a 1,000-
ohms-per-volt meter. If correct voltages
do not appear. vary the resistors in the
voltage-divider circuit until voltages are
correct. It may be necessary to insert
an additional resistor in series with the
20.000-0hm bleeder to cut the plate volt-
age at this point to 150.

The two controls that vequire adjust-
ment are mounted, one at the rear and
one on the top of the chassis, to pre-
vent tampering with the calibration.
The 5,000-ohm potentiometer is used to
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Fig. 2—Schematic. With some transformers, the oscillator plate may need bypassing to ground.

adjust the zero point of the meter with
the arm electrodes disconnected. The 1-
megohm potentiometer is used to set the
sensitivity so that the meter reads full-
scale with the arm electrodes shorted to-
gether. These are the only two adjust-
ments required and they will rarely need
to be altered, as the instrument is very
stable in operation.

To insure adequate contact with the
experimenter’s wrist, it is a good idea to
dampen the spring contactors with a lit-
tle salt water. Small wads of cotton
soaked with salt water or vinegar can
be inserted hetween wrist and wrist-
bands for hetter contact, if necessary.

The instrument was constructed for a
specialized purpose, but the circuit
might find much wider use. It is an a.c.
impedance meter, which could easily be
used to check inductors and capacitors,

resistors, ete. For such purposes a
multi-seale instrument would perhaps
be desirable. The author has not tried
to adapt the instrument to the service
bench, but the idea is attractive.

The chassis is much smaII;ihan the cabinet.



HE beginning of the end of an era

in radio—the era of the vacuum

tube—was heralded on June 30

when the Bell Telephone Labora-
tories demonstrated a simple, revolu-
tionary replacement for the wvacuum
tube.

Although still enly a laboratory de-
velopment, this device, known as a ¢ran-
sistor, will do everything that the con-
ventional vacuum tube can do, ie.:
amplify and oscillate. Yet, it consists
of nothing more than a tiny piece of
germanium ecrystal (similar to the
1N34) soldered to a metal base with
two phosphor bronze or tungsten points
spaced only .002 inch apart making con-
tact with the top surface. The whole is
inclosed in a metal cylinder less than an
inch long (see Fig. 1). The device oper-
ates at normal room temperatures, and
—unlike the vacuum tube—requires no
cathode heating or vacuum.

A cross-sectional view of the device
is shown in Fig. 2. The two hair-thin

Transistor-ger
that oscillates

contacts and the germanium crystal can
be clearly seen.

The implications of this development,
once it emerges from the laboratory and
is placed in commercial channels, are
staggering. No longer will it be neces-
sary to supply power—whether it be by
batteries or filament heating transform-
ers—to heat an electron-emitting cath-
ode to incandescence. The transistor re-
guires only two low-voltage, low-current
bias-voltage sources to operate as an
amplifier or oscillator. Lighter and
smaller pocket radio sets will be one of
obvious results. Cheaper receivers will
be possible because of the elimination of
heater and filament ecircuits.

The first transistors have voltage
gains of approximately 10, roughly the
equivalent of a medium-mu triode.

There are two limitations on the use
of the transistor at the present state of
its development.

The first is the maximum frequency
at which it will operate satisfactorily.

n ervsial
and amplifie

Eelipse of
the Radio Tube

10 megacycles is the present upper limit.
The second limitation is the amount
of power which can be developed in the
units. This is 50 milliwatts. However,
the maximum frequency and power
limits of the transistor have not yet
been explored and it is quite probable
that with the knowledge gained from
more experience in their use and manu-
fucture, both figures will be raised.

A table model radio broadcast receiv-
er using no vacuum tubes was demon-
strated. This receiver was a modification
of a commercial vacuum-tube receiver.
purchased in the open market.

Another tubeless set—the equivalent
of a line-operated 10-tube conventional
broadcast superheterodyne receiver—
was also demonstrated.

In another demonstration a two-stage
video amplifier incorporating two tran-
sistors was connected in series with the
video line to a television receiver moni-
tor to illustrate the low-distortion wide-
range amplification of the device.

Fig. 3 shows a complete plug-in audio
oscillator unit. The unit contains a tran-
sistor, a transformer, two condensers,
and two resistors. The four-prong tube
base of this unit connects to the neces-
sary batteries and to a loudspeaker.
This unit performed exactly the same as
a vacuum-tube audio osecillator.

Transistor circuits

As far as circuit applications are con-
cerned, the transistor may be compared
to the conventional vacuum tube triode.

Fig. | —This photograph shows how smell the
emplifying wnit is. The crystel and the two
contacts are enclosed within & tiny cylinder.



In fact, the transistor is defined as a
semi-conductor triode.

Fig. 4 is a simplified schematic dia-
gram of a typical amplifying circuit
using a transistor.

The circuit looks very similar to a
conventional triode circuit, if the emit-
ter contact is considered as the control
grid and the collector contact as the
plate, with the semi-conductor base as
the cathode,

Unlike the vacuum tube, however, the
emitter contact is biased with a small
positive voltage (1 volt) while the col-
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Fig. 4—This is basic transistor amplifier.

lector (or output) contact is supplied
with a negative potential of approx-
imately 45 volts.

Another fundamental difference is
that the input impedance of the tran-
sistor is low, ranging from 200 to 1,000
ohms. Output impedance ranges from
10,000 to 100,000 ohms. Thus, the tran-
sistor can be matched to a high imped-
ance load. Because of the low input im-
pedance it will be necessary to use spe-
eial input circuit arrangements.

Gain can be varied by varying the
amount of bias applied to the emitter
contact, much as gain in a triode can be
varied by changing the grid bias.

The transistor can be used in any type
of oscillator circuit where a vacuum
tube triode can be used. Fig. 5 shows one
oscillator circuit.

Tronsistor development

The transistor is the outgrowth of ex-
periments and theoretical studies of
semi-conductor phenomena by Dr. Wil-
liam Shockley of the Bell Telephone
Laboratories, assisted by Drs. Walter
Brattain and John Bardeen.

In critically examining the implica-
tions of the prevailing theory of electri-
cal conduction in semi-conductors, Dr,
Shockley was able to predict that it
should be possible to control the meager
supply of electrons inside a semi-con-
ductor by influencing them with an elec-
tric field imposed from the outside with-
out actually contacting the material.
Realizing the praetical implications of
such a possibility he devised some ex-
periments to test his hypothesis but was
unable to secure positive results. The
electrons seemed to get trapped in the
surface of the material and did not be-
have just as anticipated.

This part of the problem was tackled
on a theoretical basis by Dr. Bardeen.
He developed a theory of what hap-
pened at the surface which was able to
explain satisfactorily many of the ob-
served facts and which led to further
experiments carried out in collaboration
with Dr. Brattain. In the course of these
experiments they invented transistors.

Transistor action depends upon the
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Fig. 3—Transistor plugs into a tube socket.

fact that electrons in a semi-conductor
can carry current in two distinetly dif-
ferent ways. This is because most of the
electrons in a semi-conductor do not con-
tribute to carrying the current at all.
Instead they are held in fixed positions
and act as a rigid cement to bind to-
gether the atoms in a solid. Only if one
of these electrons gets out of place, or
if another electron is introduced in one

|

i

Fig. 5—Transistor replaces oscillator tube.

of a number of ways, ¢an current be
carried. If, on the other hand, one of the
electrons normally present in the cement
is removed, then the “hole” left behind
it can move like a bubble in a liquid and
thus carry current.

Fig. 6-a represents a ecross-section
of a germanium erystal with a positive
voltage applied through a point contact
(the emitter).

The current flow under this condition
does not fan out from the emitter con-
tact point through the body of the crys-
tal material to the base, but instead
spreads out widely over the surface of
the crystal somewhat like water spreads
out on top of a non-porous surface such
as glass. This current flow across the
surface is carried by the holes.

The amplification process e¢an be un-
derstood in terms of the discovery that
the emitter point is surrounded by an
“area of interaction.” Within this area
the electronic structure of the semi-con-
ductor is modified by the input current.
Now, if the output point (the collector)
is placed in this area and a negative
bias applied to it the output current can
be controlled by the input current. This
control of output current by input cur-
vent is the basie mechanism of amplifi-
cation. The optimum spacing between

the emitter and the collector is about
.002 inch. Increasing the spacing de-
creases amplification. The “area of in-
teraction” extends out to a distance of
about .01 inch from the emitter point.
If the negative collector bias is made
large enough to make the collector cur-
rent equal to, or larger than the emitter
current, the polarity of the collector bias
will attract the holes flowing from the
emitter (Fig. 6-b). Then a large part of
the emitter current flows to (and enters)
the collector. While the collector has a
high impedance to the flow of electrons
into the crystal semi-conductor, there is
little opposition to the flow of the holes
into the collector point. If the emitter
current is varied by feeding in an a.c.
signal, the collector current varies cor-
respondingly. The flow of holes from the
emitter to the collector may alter the
normal current flow from the crystal
base to the collector in such a way that
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Fig. 6—This shows how transistor amplifies.

the change in collector current will ae-
tually be larger than the change in
emitter current; in effect, amplification.

Historical background

In 1923 a Russian, O. V. Lossev,
claimed to have successfully caused a
erystal detector to oscillate and amplify.
An account was published in the Sep-
tember, 1924, issue of one of Hugo
Gernsback’s former radio publications.
Unlike the transistor, this arrangement
(called the crystodyne) made use of a
2-contact crystal detector and relied
on special circuits to get the desired re-
suits. Results were poor.

In the early part of this century Dr.
Greenleaf W. Pickard produced oscilla-
tions with a crystal detector circuit.
The circuit, however, was 1mpractical,
Pickard said:

“Any contact which doesn’t obey
Ohm’s law can be used to produce oseil-
lations. A crystal rectifier can also be
made to amplify—although the simple
contact must be changed to something
more complex.”
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The Crystal Detector

Part IHI—Modern erystal cartridges

HE technique of high-frequency
rectification with erystals or min-
erals is almost as old as radio itseif.
Beginning in 1902, Pickard and
other pioneers developed the erystal de-
tector which, until supplanted by the
more efficient vacuum tube’, was the
chief means of radio reception. Decades
later, modernized and improved crystal
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Fig. |—Construction of the crystal rectifier.

rectifiers returned to become the sole
method of frequency conversion for
microwave superheterodynes’. So sue-
cessful were these rectifier cartridges
that other types were soon developed for
other rectifying purposes at radie and
audio frequencies as well as at power
frequencies,

All modern crystal cartridges are es-
sentially point-contact rectifiers (Fig.
1) having a small-area contact between
a wire of tungsten or similar metal and
a semiconductor of either silicon or ger-
manium,

Semiconductors constitute a special
class of materials between conducting
and noneonducting solids. They have a
high electrical resistance, between that
of metals and insulators, and are much
more sensitive to the presence of im-
purities than are metals,

If small amounts of certain impuri-
ties are added to either silicon or ger-
manium, the resulting material can be
made to function nonlinearly (not in ac-
cordance with Ohm’'s law) when placed
in contaet with a suitable conductor of
fine wire. The nonlinear characteristic
is decidedly polarized, as shown in Fig.
2. This curve reveals an important
characteristic: the back-to-front ratio
determined by the resistance of the rec-
tifier in the front and back directions.

Rectification takes place across a po-
tential barrier produced at the contact
point of the semiconductor, due to the
difference in functioning between the

metal conductor and the semiconductor.
The barrier permits a flow of electrons
from the semiconductor to the metal
wire, but prevents electron flow in the
opposite direction’.

This rectifying action is made pos-
sible by the inclusion of a small per-
centage of certain impurities, sometimes
known as doping ingredients, in the
basic, bulk material, silicon or germani-
um. Conduction depends upon impurities
on the order of 0.1%. By rigid control
of these impurities, the characteristics
of a contact rectifier can be altered to
satisfy any electrieal requirement 2 4,
Besides bettering the performance of ex-
isting types of rectifier cartridges, im-
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proved methods of doping semiconduec-
tors have led to many different erystal
types for various circuit applications.

See Tables 1, 2, and 8.

Silicon rectifiers

A majority of the modern types of
crystal cartridges (Fig. 3) developed
during and since the war are for use
as mixers or frequency converters in
microwave superheterodyne receivers.
(See Table 1.) Also, numerous types of
rectifiers known as video detectors have
been developed for direct demodulation
of microwave signals, without the use
of a superheterodyne circuit. {(See Table
2.) And one type of erystal cartridge,
the 1N22, is an instrument rectifier for
microwave test and measuring equip-
ment.

By JORDAN McQUAY

For all of these functions, where the
operating frequencies are on the order
of 1,000 to 25,000 me, only silicon in erys-
talline form is a satisfactory semicon-
ductor.

Silicon is a nonmetallic element, with
a melting point of about 2,600 degrees F.
Although it is one of the most abundant
elements, it is never found free in na-
ture. The pure crystalline form, ob-
tained by chemical reduction, is a sil-
very, brittle substance in the form of
globules or 6-sided pyramids, Pure sili-
con crystal, however, is not suitahle as
a semiconductor.

A crystalline form is first obtained at
a high temperature from silicon tetra-
chloride. The silicon crystals are then
melted in a vacuum, and to this melt
small impurities are added, according te
the intended use of the finished product.
For microwave mixing or frequency
conversion, aluminum, beryllium, and
boron are added. For video detection,
nickel and germanium, with extremely
small amounts of bismuth, calcium, and
cobalt, are mixed with the bulk silicon.

After the impurities have been added,
the substance is cooled and sawed into
sections about 1 mm thick. Both sides
of each section are fairly well smoothed,
but one side is finished and polished.

Next, the contact surface is given an
oxidizing heat treatment’. Each slab is
heated for several hours until a blue
color appears, indicating the formation
of a thin oxide layer. During this oxi-
dizing period, various impurities in the
silicon diffuse into the adhering silica

Fig. 3—Typical erystal for converter stage.

film, decreasng the amount of impuri-
ties on the surface of the silicon. The
oxide layer is removed by a solution of

RADIO-CRAFT f{or
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dilute hydrofluoric acid. The underlying
layer of silicon is exposed and remains
intact. as the acid does not readily at-
tack the silicon. Any decrease in the im-
purity content of a semiconductor in-
creases its resistance. Thus, the silicon
surface has a higher resistance than
before the oxidizing treatment. The
characteristics of a silicon rectifier are
governed by the resistance of the semi-
conductor, the area of contact, and the
degree of surface oxidation.

In general, silicon rectifiers are con-
fined to very-low-power circuits, usually
on the order of 1 watt or less.

Although silicon eould be treated for
use at much lower frequencies, ger-

TABLE 1
SILICON RECTIFIER CARTRIDGES

{for frequency conversion in microwave

superheterodynes)
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SILICON RECTIFIER CARTRIDGES
{for video detection}
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TABLE 3

GERMANIUM RECTIFIER CARTRIDGES
{for diode applications)

manium crystal cartridges are far more
efficient for that purpose.

Germanium crystals

The need for crystal rectification at
lower frequencies and at higher power
led to the development of the germanium
pigtail cartridges.

Existing types of germanium recti-
fiers can be operated at any frequency
up to about 250 me with a maximum
back voltage of 200 and a safe maximum
forward current of 150 ma. (See Table
3.) Improved types now under develop-
ment will withstand inverse voltages up
to 250.

The tiny cartridges are used as sec-
ond detectors and d.c. restorers in tele-
vision receivers, modulators and de-
modulators, voltage regulators, diserim-
inators in FM circuits, volume limiters,
varistors, meter reectifiers, noise si-
lencers, and in other applications.

A matched unit, known as the 1N35
duo-diode, consists of two almost iden-
tical germanium rectifiers in a single
mounting (Fig. 4). The two diodes are
matched for values of forward and back
resistance (within 10% at 1 volt), and
are particularly desirable where full-
wave rectification is required in a bal-
anced circuit.

The highly polarized, nonlinear char-
acteristies of all these crystal diodes are
due essentially to the use of germanium
(with certain impurities) as a semi-
conductor in contact with a sharp tung-
sten or platinum wire’.

Germaniun: is a rare metallic element
which is silver-white, lustrous, hard, and
brittle, with a melting point of about
1,755 degrees F. In the electrochemical
series of elements, germanium (No. 28)
is considerably more electropositive than
silicon (No. 45); however, the prop-
erties of the two are very similar.

Never found free in nature, ger-
manium occurs in many sulphide ores,
usually in the form of germanium diox-
ide. The amorphous metal is obtained by
chemical reduction. Impurities are then
added to improve the quality of the ger-
manium as a semiconductor.
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For efficient low-frequency rectifica-
tion with high inverse voltages, anti-
nony and tin, with extremely small
amounts of calcium, nickel, and stron-
tium, are added to the bulk germanium.
These combined impurities total less
than 0.1% of the whole.

After melting and cooling, the sub-
stance forms diamond-shaped crystals.
The ingot is sawed into wafers about
0.6 mm thick. Each wafer is polished on
one surface, and then cut into four
squares, 3 mm on a side. Next a crystal
wafer is silver-soldered to one wire of
the cartridge, and placed in contact with
a tungsten or piatinum point. The iso-
lantite cartridge is wax-filled to main-
tain correct adjustment and make the
unit moisture-proof and shock-proof.

It is reasonable to believe that within
a few vears there will be suflficient types
of germanium rectifiers to supplant all
vacuum-tube diodes, with a consequent
saving in cost, weight, volume, and fila-
ment power consumption.
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The Sanborn Cardiette, a
typical phonocardiograph

Electronics
in Medicine

Part 11— Phonot'ardiog 'aphy—(]iag—

nostic use of sound ampliﬁ('alion

By EUGENE J. THOMPSON

N electrocardiogram is a
graphic record of the voltages
created by the pulsing of the
heart. (See RAp10-CRAFT,

March, 1948.) The source of these po-
tentials is the regularly timed nerve
impulses. each section of tissue through
whieh an impulse passes becoming mo-
mentarily electronegative with respect
to the rest of the hody tissue. Because
these impulses cause the heart to con-
tract and expand, measurements of their
frequency and amplitude are a good in-
dication of heart action.

MURMUR MURMUR

MURMUR  WURMUR

SYSTOLE  DIASTOLE SYSTOLE  OIASTOLE
Fig. |—Trace produced by phonocardiograph.

Electrocardicgraphs, which measure
and make tape records of the heart po-
tentials, have their limitations. For in-
stance, the valves at the outlets of each
of the four chambers of the heart act
to allow blood to flow in one direction
only—either into the heart or out of it,
depending on the function of the par-
ticular outlet. Like the one-way valves
in a water pump, they are made to open
and close by the force of the fluid, not
by any independent muscular action.
The opening and closing of these valves
will not have any important connection
with the heart potentials, and the elec-
trocardiograph will not show their func-
tioning.

The movements of the valves can be
detected by the sounds they make, and
for many years physicians depended on
their stethoscopes to hear them. The
normal valve motion produces two or
three characteristic sounds. When the
valves become diseased and do not close

completely, the leakage of blood in the
wrong direction through the heart out-
lets produces several typical noises. The
most common is the murmur.

The phonocardiograph

The sounds which help the physician
to diagnose heart diseases may be very
faint, and they can cover a fairly wide
frequency range. The acoustical stetho-
scope has a limited frequency range, and
it is not efficient for very low-level
sounds. Therefore, a special microphone
and audio amplifier are used. Known as
the phonocardiograph, the instrument
not only enables the physician to hear
the amplified heart sounds, but also
makes a permanent record of them on
paper tape.

A section of this tape appears in Fig.
1. The wavy line is a picture of the heart
sounds, and it represents much the same
thing as an oscillograph trace would. It
shows the heart sounds during the sys-
tole or dilation of the heart, during
which it fills with biood, and then during
the diastole or contraction, when it
empties. On this tape, the sound picture
indicates that the murmur is most pro-
nounced during the diastole. Since the
physician knows which set of wvalves
ought to be closed during each move-
ment of the heart, the diastolic murmur
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shows him which valves are not closing
completely.

A typical phonocardiograph is pic-
tured ahove. This instrument, like most
phonocardiographs, makes simultaneous
electrocardiograms on the same tape.

The main part of the instrument is a
standard high-gain, batteryv-operated
amplifier, shown in Fig, 2. Its output is
fed to a moving-coil, optical galvano-
meter, whieh produces a photographic
record on the moving light-sensitive
tape. In some other models, the output
audio voltage operates an electromag-
netic recording lever to which a pen is
attached. The technical aspects of elec-
trocardiograph amplifiers, of which Fig.
3 is an example. were discussed in
RADIO-CRAFT last March.

The frequency response of the whole
system is very important in determining
what type of record will be obtained on
the tape. The amplifier and the record-
ing mechanism are essentially flat. The
microphone used is a high-quality erys-
tal tvpe with a very-wide-range re-
sponse. Especially built for phonocardio-
graphs, the case is conveniently shaped
for the purpose.

A typical microphone is shown in Fig.
4. Notice that an acoustic bell is at-
tached to it. When the physician places
this against the patient’s chest, all out-
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Fig. 2—The amplifier is powered by battery, thus eliminating all possibility of hum.
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Fig. 3-—Standard electrocardiograph amplifier

side noises are excluded so that the tape
record is an aecurate indication of heart
sounds only. The size and shape of the
bell affect the frequency response of the
microphone. Increasing the size shifts
emphasis to the lower frequencies; de-
creasing it gives a peak in the high
range. High-frequency output can also
be improved by stretching the patient’s
skin and increasing the pressure with
whieh the microphone is held to the
chest. A number of different-size bells
is usually supplied with each instrument
so the physician can seleet the one which
accentuates the sounds he particularly
wants to hear and record.

Mierophones can be designed to re-
spond to sound in two ways, linearly or
logarithmiecally. If the response is linear,
the output of the microphone for a sound
whieh has an intensity (expressed, for
example, in dynes/ cm’) 100 times great-
er than another sound will be 100 times
greater than the output for the lower
sound. However, if the response is loga-
rithmic, the microphone output for the
louder sound will he equal to only twice
the output for the weaker sound (log
10=1; log 100=2).

Each of these two types of response
has its advantages and disadvantages.
The linear type of response is useful for
detecting sounds of low intensity and
for distinguishing hetween sounds of
relatively slight differences in intensity.
Often a microphone of this type is of
value in detecting very early valvular
abnermalities which are below the thres-

uses very low frequency coupling components.

hold of human hearing.

The logarithnii¢ response otfers the
very important advantage of closely ap-
proximating human hearing, which is
logarithmie, This is important in analyz-
ing records, becanse an abnormal sound
which has, say, twice the amplitude of
a normal sound on the visual record,
will actually sound twice as loud with a
stethoscope.

When heart sounds are being record-
ed, the physician usually listens with a
stethoscope at the same time. In some
apparatus such as the instrument in
Fig. 3, provision is made for plugging
in a set of headphones which are acous-
tically compensated to permit the exam-
iner to hear a true reproduction of the
amplified sounds, as recorded.

Fig. 5 shows the special equipment
used in recording pulse beats. The small
cup A is held against the skin over an
artery by suction created by the rubber
bulb B or by manual pressure. The flat
dise C, connected by a rubber tube to the
cup, contains a pressure-operated piczo-
electric ervstal. With each pulse heat.
the skin moves outward. This produces
a small compression of the air in the
rubber tube and in the crystal chamber.
The distoition of the ervstal caused by
the air pressure produces a small volt-
age which is passed through the calle
and eylinder D, which contains a small
shunt time-constant capacitor, to an
audio amplifier. A recorder connected to
the amplifier output makes tape records
of the pulse beats. An interesting fea-
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ture of this method of recording pulse
beats is that, not only their frequeney
and amplitude are registered, bhut ulso
their wave form, which is of considera-
ble diagnostic value.

Another method of recording pulse
beats uses a photoelectrie tube. The tech-
nique, which is used for many other pur-
poses as well, is known as photoelectrie
plethysmography.

Fig. 6 shows how this method is used.
A light source shining through a thin
part of the body (an ear lobe is used
here) illuminates a phototube. Spurts of
blood pass through the blood vessels each
time the heart beats. The biood, coming
between light source and phototube,
makes the ear lobe more opaque. During
the pauses between beats, blood does not
flow and the lobe becomes more trans-
lucent. The light reaching the phototube
depends on the translucency of the lobe,
s0 it varies in step with the heart heats
and blood spurts. The varying output of
the photoelectrie-tube eireuit is fed to
an amplifier and a wavy-line tape record
is made. The amplifier used with this
device must have verv good low-fre-

Fig. 7—Adapter for R-C coupled amplifier.

queney response, so direct-coupled eir-
cuits are often used. With R-C-coupled
amplifiers an adapter cireuit must be
used, as shown in Fig. 7. Polarizing
voltage is available in direct-coupled
anplifiers, so no adapter is necessary.

Lo J
graphs Courtesy The Sanborn Co.,
Cambridge, Muss,

{ Photo

l Fig. 4—Example of a heart-sound micrephone.
i These are high-class crystal types and may
have straight or logarithmic output curves.

.

Fig. S—Equipment for recording pulse beats.
A—Vacuum-type applicator cup; B—Rubber
bulb to produce vacuum; C—Piezo-electric
microphone; D—cord. removable connector.
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Television

Instruments set up
properly to align a
television receiver.

Alignm

0 wide-awake radio serviceman
can deny that FM and television
have caused a revolution in serv-
ice techniques. Wide-band, high-

frequency amplifiers necessary in tele-
vision circuits are converting screw-
turners into either well-equipped radio-
men or ex-radiomen.

Correct alignment of a television or
FM receiver is difficult and sometimes
impossible without visual alignment
equipment. If there is no real trouble in
the set, and all it needs is trimming up,
it may be possible to use an AM signal
generator and a good indicator. But once

* Television Instructor
National Radio School, Cleveland

Fig. |—A standard AM if. response curve.

the radio man has tried a visual align-
ment, he’ll not consider any other
method.

The television channel allotted to a
single station is 6 mc wide, almost six
times as wide as the entire standard
broadeast band. As a result, all the
tricks used to obtain high-gain, selective,
broadcast-band amplifiers must be re-
versed to get video amplifiers to respond
to the frequency range necessary for
reproduction of a high-quality picture.
The obvious solution to the problem of
wide-band amplifier adjustment is visual
alignment.

Fig. 1 shows a typical response curve
for the i.f. amplifier of an AM hroadcast
set. As the unmodulated signal-genera-
tor output frequency rises toward 456
ke, the output of the stage increases. It
reaches a maximum at 456 ke and then
tapers off as the frequency increases
still more. The curve shows just where
the output of the stage i1s maximum. To
line up the receiver, the signal generator
is set at 456 ke and the trimmers are
adjusted for maximum output-meter
reading.

In a television receiver, a typical i.f.
response curve might look like the one
shown in Fig. 2. This is plotted in the
same way as the curve in Fig. 1. As the
signal-generator output increases in fre-

By ROBERT N. VENDELAND*

quency, the i.f.-stage output increases
to a maximum at 23 mc and then drops
off to a dip at 25 me. At 27 me there is
another maximum and then a drop to
zero at 30 me.

In aligning a TV i.f,, it might seem
a simple matter to set the signal genera
tor to 23 me and tune for a given output,
then turn to 27 me and tune for the
same output, with one check for a dip
at 25 mec. This may work if the set is
not out of alignment, but usually a video
i.f. stage employs capacitive overcoup-
ling and adjusting one peak for a maxi-
mum affects the frequency of the other
peak. If you seesawed back and forth
trying to get the proper response, you
would soon lose patience.

The visual alignment technique seems
to be the only solution. Most servicemen
are familiar with oscilloscopes: they
have had one on the bench for years
and brag about not having had to use
the blasted thing once. The ’scope is the
business end of visual alignment, and
you’ll have to splice the line eord back
where it was before you borrowed it for
the electric fan.

In visual alignment, a sweep signal
generator is necessary. This presents to
the receiver a signal which varies in
frequency from 20 to 30 mc at a 60-eycle
rate. In other words, a 60-cycle sine

RADIO-CRAFT for



wave modulates the F'M oscillator of the
signal generator so that at one instant
the frequency output is 20 me and an
instant later it is 21 me, until tinally the
output increases in frequency to 30 me.
When 30 mc is reached, the signal fre-
quency starts back toward 20 me. Out-
put at each frequency is maintained at
the same amplitude level.

To use the generator and oscilloscope
for aligning the video i.f. stages, the
output of the sweep generator is first
connected to the input of the last picture
i.f. Fig. 3 is a block diagram of part of
a typical television receiver. C is the
point wheve the oscillater output is first
connected.

The 60-cycle voltage which frequency
modulates the FM oscillator in the gen-
erator is connected also to the horizontal
plates of the oscilloscope. This causes
the electron beam to pass back and forth
horizontally 60 times per second. The
vertical plates of the ’scope are con-
nected to the output of the video detec-
tor.

Let us assume at first that the i.f.
svstem of this particular receiver is
properly adjusted so that Fig. 2 repre-
sents the response of the i.f. system at
each frequency shown. At the beginning
of the sweep, the oscillator frequency
is 20 me. Since the i.f. response at this
frequency is very low, the rectified r.f.
appearing at the detector will he low.
When the oscillator frequency reaches
23 me, which is one of the peaks in the
i.f. response, rectified output of the de-
tector will be high. At each remaining
frequency, detector output will corre-
spond to the i.f. response.

Since we have the ‘scope connected
across the load, the electron heam is
moving up and down with the changes
in load voltage; and if we can move the
heam left and right in exact step with
the changing sweep generator output,
we’ll have drawn our response curve.
This is exactly what is done, since the
sine-wave voltage that is used to change
the FM oscillator frequency is intro-
duced into the horizontal plates of the
’scope.

As the sine wave sweeps to increase
the frequency, it also moves the electron
heam in the 'scope to the right, and the
response curve is drawn exactly as it
looks in text books.

Fig. 4 gives a complete graphical pie-
ture of the whole operation.

Obviously, a good ’scope is necessary
for successful visual alignment. The
sweep signal generator should be de-
signed for a sweep-width range that will
show more than the entire response
curve. For making a television align-
ment the sweep generator should have
at least a 10-mc sweep, for all band
widths extend somewhat bevond the 6
me of a television channel and the trace
must taper to a reference line. Fig. 2
shows the trace tapering off to zero at
20 and 30 me, giving a good picture of
the relative amplitudes on a ’scope pat-
tern. If, for example. the generator
sweeps a trace as shown in Fig. 2, but
only extends from 22 to 28 me, the curve
would show only from A to B, and it
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would be difficult to see the ratio be-
tween the peaks of the curve, point C,
and the point of zero response at 20
and 30 mec. On the other hand. if the
sweep width is toe great—say 50 me—
the response curve would be only a small
hill on a long line across the 'scope
screen as shown in Fig. 5.

For an FM low-i.f. amplifier align-
ment, a generator with a sweep width of
approximately 450 ke is suflicient. For
television alignment, the sweep width
must be at least 10 me. and the center
frequency of the sweep should be ad-
justable from about 5 me to the top of
the television channels (around 215 me).

After the two basie pieces of equip-
ment—’'scope and sweep generator—ave
properly selected, a marker generator is
necessary. When using the Hickok 610
sweep generator which will be discussed
in this article, no marker generator is
required since the instrument has a
huilt-in marker. The function of the
marker generator is to place a mark of
some type on the sweep pattern so that
vou can tell the exact frequency repre-
sented by any point on the ’'scope pat-
tern.

The marker generator is usually an
extremely accurate signal generator. It
puts out an 1.f. signal which mixes with
the sweep signal and places a pip, as
shown in Fig. 2, on the response curve.
Reading the dial setting on the marker
generator tells vou the exact frequency
of the pip.

Several precautions must be taken or
false results may waste time. For visual
alipnment at high frequencies, the
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grounding of all equipment is essential.
A common ground in the form of a
metal plate or a heavy grounding hus is
absolutely necessary. If touching any
piece of equipment changes the sweep
pattern, the grounding is not adequate.

Manufacturer’s directions for each re-
ceiver being aligned should be followed
to the letter, since the correct order for
alignment will differ from receiver to
receiver.

The block diagram (Fig. 6) shows the
Hickok 610 signal generator. Notice the
FM generator in the upper left corner.
The center frequency of this oscillator
is variable from 75 to 115 me. The 75-me
tixed oscillator shown below it 1is
switched in and out of operation by the
range selector on the instrument. The
outputs of the two generators are com-
bined in the mixer shown. By using the
actual frequency, the sum and difference
frequencies, and the first harmonic of

Fig. 2—I14. response of felevision receiver.
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each oscillator, the range of the genera-
tor can be extended from zero to 240 me.

The mixer output is fed to a cathode
follower and an attenuator. The other
features of the generator shown on the
block diagram will be diseussed as they
are used in the alignment of the typical
television receiver of Fig. 3.

The oscilloscope is connected across

e

——

Fig. 5—Result of using too wide a sweep.

the detector load, point A in Fig. 8.
Several features of the Hickok 505
’scope adapt it particularly to visual
alignment. Its input amplifier has a
response up to 1 me. It is extremely sen-
sitive, and its input can be fed through
an internal demodulator for observing
sweep patterns before the detector of
the set—at point B, for example. The

) Television

is employed, the horizontal-sweep volt-
age from the generator must be used.

The internal marker of the model 610
will check the frequency of each point
on the trace. This built-in, variable-fre-
quency oscillator has a dial with ex-
tremely accurate calibration from 20 to
30 me, the range of most television i.f.
channels. The dial is calibrated in tenths
of a megacycle to eliminate all guess-
work. The amplitude of the marker sig-
nal is variable, but always use the mini-
mum necessary output. Too large a
marker amplitude will distort the re-
sponse curve.

Occasionally, the i.f. amplitiers will
pick up stray oscillation and several
markers may appear on the trace. To
aid in identifving the proper marker,
the 610 has provision for stopping oscil-
lation of the marker oscillator and using
the tank circuit as a wave trap in the
sweep output. This will put an absorp-
tion dip in the response pattern as
shown in Fig. 2. Some servicemen prefer
this to the pip and use it in all cases.

After the stage before the detector is
aligned. manufacturer’s directions usu-
ally specify connecting the sweep gener-
ator to point D of Fig. 3, the grid of the
first picture i.f. amplifier. The ’scope
lead is left at the detector grid. The
trap just before point C is aligned. This
usually is an ad)acent-channel trap used

OUTPUT
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Fig. 6—Block diagram of Hickok 610 generator used in the alignment method described here.

’scope also has its own 60-cycle sweep
with provisions for phasing the retrace
or for blanking it out.

For the beginning of the alignment,
the sweep generator is fed into the grid
of the last picture i.f. amplifier, point C
in Fig. 3. The center trequency is set for
the middle of the picture i.f. channel,
and the sweep is adjusted in width until
the entire response is visible on the
‘seope screen.

The set manufacturer’s data will gen-
erally show a picture of the desired ve-
sponse at each stage. The slug adjust-
ments in the cans are tuned until the
'scope picture looks like the manufac-
turer’s response chart for that stage.
At first it will probably appear like the
one shown in Fig. 7, with the main trace
and the retrace out of phase. When the
505 or 195 ’scope is used as the indi-
cator, the 60-cycle horizontal-sweep volt-
age need not be taken from the sweep
generator. These ’scopes have internal
60-cycle sweeps with provisions for
phasing the forward trace and the re-
trace so they will coincide to look like
Fig. 2. The 505 'scope has a return-trace
eliminator so that the retrace can be
blanked out entirely, with no need for
phasing. However, the 610 generator
has a phasing network built into it se
that the main trace and the retrace ean
be made to coincide on any 'scope. If this

to eliminate the sound from a lower
channel. Correct adjustment is made
when the trap frequency shows a mini-
mum on the indicator. Shut oft the sweep
and use the marker generator as a
source for the trap frequency. For a
better indication on the 'scope, the built-
in, 400-cycle modulator shown in Fig. 6
can be turned on. Tune the trap for
minimum amplitude.

Turning on the sweep causes the next
response pattern to appear on the 'scope.
This procedure is repeated stage by
stage until the antenna input is reached.
During the earlier part of the align-
ment, the manufacturer may have ad-
vised disabling the oscillator. When the
signal is fed to the antenna terminals,
the oscillator should be connected. The
response curve of the whole set will
appear on the ’scope screen.

Before the oscillator is tuned, the
sound channel is usually aligned. Since
the sound channel is an FM receiver, it
can be adjusted just like any separate
FM radio. The only difference is that
in most cases the sound channel of a
TV set has a 20- to 30-me i.f., while an
FM receiver i.f. is usually in the 10-me
range. For visual alignment of tele-
vision FM circuits, the model 610 sweep
generator is ideal; but for FM receivers,
the lower-frequency sweeps of the
Hickok model 288X FM-AM signal gen-

erator or similar units give better re-
sults. The 505 'scope has a built-in FM
sweep that is excellent for lower-fre-
quency work.

In aligning a sound channel visually,
the discriminator or ratio detector is
aligned first. The curve is adjusted to
show a response like that in Fig. 8.
Marker frequencies are injected in the
same manner as for picture-channel
alignment. If an extremely accurate
marker is desired, the built-in Pierce
crystal oscillator of the 610 generator
may be employed. This oscillator may be
modulated or unmodulated and is in-
Jected in the same manner as the vari-
able oscillator.

To align for the pattern of Fig. 8, the
sweep generator is inserted at the sec-
ond sound i.f. or limiter grid (point E
in Fig. 3), and the ’scope is connected
to the diseriminator load (point F).
After the diseriminator response curve
is obtained with markers at the correct
points, the generator output is moved
back stage by stage, always giving a
larger diseriminator response curve on
the ’scope. To bring the over-amplified
picture back within the bounds of the
'scope screen, decrease generator output.
This makes sure that no saturation of
the stage under alignment is occurring.

Correct tuning for i.f. amplifiers is
obtained when the discriminator re-
sponse is at a maximum and shows no
distortion,

After both picture and sound i.f. am-
plifiers have been adjusted. the oscilla-
tor for each channel may be tuned. This
ig of particular importance on push-
button or turret-tuned sets where euch
channel has its private tuning arrange-
ment. Crystals whose harmonics fall on
the desired channel’s sound frequency
may be used to set up each television
station. These erystals may be obtained
for the sound earrier frequency of any

of the 13 channels.
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rzncl'n Telczvision
rogress 1s Rapicl

HE number of television receivers

in France is still very small—it

does not exceed a few thousand.

This is so, first, because there is
only one television broadcast station in
France; and second, because of the very
high price of television receivers. Pro-
grams are not particularly exciting, and
the station is on the air not more than
one hour daily,

This limited program schedule—due
to budget economics of the French gov-
ernment--does not prevent the engi-
neers of France from continuing their
reseairch, and some remarkable results
have already heen ohtained. American
technicians declared that the 1,000-line
transmissions they saw were better than
American television.

Projection television is also being
studied, and in the near future a double
television projector (analogous to the
double metion-picture projector) will be
installed in a Paris movie house to tele-
vise both films and news items.

The new projector consists of a tele-
vision receiver, the projection equipment
itself, a control panel, and a power sup-
ply.

To maintain uninterrupted projection
under all circumstances, the installation
is made in duplicate. Two complete sets
of equipment are ready to operate at all
times; if one should stop, the other can
be swung into immediate action. (See
Fig. 1.)

A special cathode-ray tube of high
power is used for projection. It is shown
with its optical system in Fig. 2. The
accelerating voltage can be regulated
between 60 and 80 kilovolts.

The electronic beam has an intensity
of 2 ma maximum and an average of 0.5
ma. The tubes are very powerful—the
dimensions of the primary image to be
projected are 12x 16 em (about 4.7x
6.3 inches) and the diameter of the
luminous spot 1s only 0.25 mm.

The screen is of the directive type,
having either a powdered-aluminum-
covered flat surface, or a slightly con-
cave surface covered with little plates
of stamped aluminum to form a concave
mirror. This assures a good concentra-
tion of reflected light along the veitical
plane, while maintaining sufficient hori-
zontal ditTusion. The gain obtained, as
compared with a white, perfectly-diffus-
ing screen, is 4.25,

The objective lens used has an aper-
ture of f1.9. The brilliance of the pro-
jected images is about equivalent to that
of a standard motion picture.

As can be seen in Fig. 2, the electron

sConsulting Engineer, France
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By P. HEMARDINQUER*

beam is at an angle to the perpendicular
of the screen, This makes necessary a
correction of the sweep to avoid distor-
tion. A parabolic sweep of the same fre-
queney as the original transmission is
utilized for this correction.

The double high-frequency receiver is
of the t.r.f. type. It transmits amplified
signals at the carrier frequency of 46 me
to the detector and video amplifier
stages in the sealed and insulated case
through an insulated coupling svstem
sealed in a vacuum tube, as illustrated
in Fig. 3.

It is usually eonvenient to connect the
fluorescent screen and an anode of a
television tube to ground. The cathode
and video amplifier are therefore at a
high voltage, approximately 70,000 volts
from ground, These elements are in a
case mounted on insulaters within the
body of the projector. (See Fig. 4.)

In view of the great acceleration of
the electron beam, and the consequent
difficulty of deviating the electrons, the
sweep amplifiers have to be particularly
powerful.

The equipment will shortly be put into
operation to demonstrate to the Parisian
publie the practical possibilities of
large-sereen projection in theaters. It is
being developed by the Conipagnic pour
la Fabrication des Compteurs, under the
direction of the great French television
technician, Barthelemy.

Fig. |—Dual theater-type TV projectors.

Fig. 4—Side view of the projector with cover removed fo show arrangement of the components.



Fig. 1—The dial pointer is on the ring in front of the speaker.

Fig. 2—Arrow points to plate containing four printed capacitors.

Radio Set and Service Review

Ward’s Airline Models 7 IBR-2003\ and $1BR-1515A

ESTRINGING receiver dial drive
mechanisms quickly and correctly
has meant headaches and loss in
time and profits to radio service

technicians for years. All too frequently,
manufacturers fail to supply dial string-
ing data in thetr servicing information.
Even when dial stringing guides are
avatlable, the average technician finds it
almost impossible to replace the dial
string without four hands, Scoteh tape
and an assortment of hooks, needles and
other gadgets.

This problem has been eliminated in
the Model 84BR-15615A and T4BR-2003A
Airline receivers developed by the Bel-
mont Radio Corporation for Montgom-
ery Ward. The former model is shown
in Figs. 1 and 2. This is a 4-tube-plus-
rectifier a.e.-d.c. hroadeast set with per-
meability tuning. The tuning control
shaft, on the right in the photographs,
has a small gear linking it to the 5-inch
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L0001 '
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dial gear mounted avound the circum-
ference of the speaker. A % -inch metal
pointer fastened to this ring or gear is
visible through a slot under the cali-
brated scale on the front of the cabinet.
Six and one quarter turns of the control
shaft are required to tune across the
band.

The end of the tuning shaft project-
ing under the chassis is threaded and
moves the tuning slugs or cores in the
antenna and oscillator coil forms as it
turns. The back cover of the set is a
sheet of metal-hacked cardboard nsed as
an antenna for local reception. A Fahne-
stock elip fastened to, but insulated
from. the eover provides capacitive
coupling to an outside antenna.

An interesting innovation in reeeiver
construction is the use of printed cir-
cuits. The coupling and bypass capaci-
tors enclosed in broken lines Dbetween
the 12AT6 and 50B5, Fig. 3, are on a

12AT6 2206 “.505 1 50BS
. i Ss—

= ! l;
1 B T
LIMEG 2| 6.8MELG
L AAA !
3 I T
e a
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Fig. 3—This standard circuit uses four printed

capacitors—enclosed by broken lines on the
diagram—and permeability-tuned intermediate
frequency transformers of unusual style.

oW 12AT6 12BE6 12BAS ?}BS
<— @ NN
WIVAC '05T34 34 34 343

thin ceramic plate 14-inch long and 1
inch wide. This unit is indicated by the
arrow on Fig. 2,

The Model T4BR-2003A, Figs. 4, 5 and
6 uses a new type of slide-rule con-
struction for dial drive. The pointer is
fastened to a strip ol spring brass with
serrations on one edge (like a hacksaw
blade) to engage the teeth of a small
gearr on the tuning control. The strip
slides in the channel of a flat guide very
much like the cruss section of a flat cur-
tain rod. The saw-tooth serrations are
visible on the metal strip in the elose up
view at left of Fig. 4.

This set was designed as a radio-
phonograph combination. Its cireunit,
Fig. 6 is similar to the circuit of the
84BR-15156A in Fig. 3. This set uses a
loop antenna mounted in the eabinet and
connected to the chassis through a
socket and plug conneetor. Speaker and
phono pickup econnect to the chassis
through eo-axinl type connectors.

When the chassis i= in the st it is 3
inches high over-all. This mukes it pos-
sihle to install it in a cabinet just a few
inches higher than the over-all depth of
its record plaver or changer.

The electrical specitieations of these
sets are given below. Sensitivity meas-
urements arve hased on 50 milliwatts out-
put. This may be measured by discon-
necting the voice coil and replacing it
with a 3.2-ohm. 5-watt re~xistor. A level
of 0.4 volts a.c, across the resistor is
equivalent to 50 milliwatts

Malel T4RR-2003A
an

Puwer suppl volt= a.e. or de., 33
watt
Frequer age 535 1o 1520 ke
Intermedinle reagu N
Sclectivity—At it Tonn times
" verage for a0 anilli-
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Fig. 4 [Right)—Bottom view of the 74BR-

2003A shows the flexible-rule dial drive system.

An enlarged view of the dial drive is shown
above.

Power output—0.75 watt
maximum,

Loudspeaker-—4 x 6-inch oval PM with 3.2-ohm
voice-coil impedance.

Tube complement—12BE6 converter.

watt wundistorted, 1

12BA6 i.f.

amplifier; 12AT6 detector; a.v.c.; and a.f.
amplifier, 50B5 power amplifier and 36W4
rectifier.

Automatic record changer.

Model 84BR-1515A

Power supply—105 to 125 volts a.e. or d.c, 35
watts.

Frequeney range—5356 to 1620 ke.

Intermediate f{requeney—435 ke.

Sclectivity—At 1,000 ke, 85 ke at 1,000 times
down,

Sensitivity—20 microvolts average for 50 milli-
watts output.

Power output-—-0.7 watt undistorted, 1 watt maxi-
mum,

Loudspeaker—4-inch PM, 3.2-ohm voice eoil im-
pedance.

Tube complement—12BE6 converter, 12BA6 i.f.

amplifier, 12AT6 detector: a.v.c. and a.f.
amptlifier, 60B5 power amplifier and 35W4
rectifier.

Alignment procedure

The signal generator used for align-
ing these sets should be modulated 30
percent with a 400-cycle a f. signal. The
a.f. signal must be available for a.f.
measurements, Alignment data for the
84BR-156156A and 74BR-2003A will be
found in Tables I and II respectively.
When checking tracking of either set at
1400 k¢, screw the antenna core in or
out for maximum volume. Retune the
set to 1620 ke and cheek C3. If no appre-
ciable change is needed the tracking is
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Fig. 5—This view shows the bottom and rear of the chassis used in the Model 74BR-2003A.

good. If C3 requires considerable adjust-
ment, readjust the setting of the an-
tenna core. Make these two adjustments
several times until C3 does not have to
be readjusted at 1620 ke.

If the tuning slugs of the 74BR-2003A

12BA6 [Ti J30az |

50B5

are badly out of alignment or the set
fails to track properly, turn the tuning
control until the bracket holding the
slugs is against the front of the chassis,
Adjust both tuning slugs so they pro-
trude 1 9/32 inch out of the base of the

12AT6 OET AVC AUDIO
7, out S

L4
. 00022
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VWY
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PHONG IN_ 360K ANN-AAATAM,— —
Moy o TONE i.2K uol 27 4
e IMEG VC [ .. F =0 K T .,
i= gL ALY T - 006 | MEG 207 0T e
PHONO RCVR ™ | 33 SOBS [2BA6 12BE6 RATE
3 —h ANA -
210k ol 6.0MEG I = 43 a3 a3 41

I L

= 220K o3 %

Fig. 6—Special oscillator coils simplify tracking in the 74BR-2003A.The chassis is 3 inches high, 15%; inches long and 6'% inches deep.
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tuning assembly. If trouble is had with
the 84BR-1515A, adjust the slugs to the
positions shown in Fig. 7.

The i.f. transformers in these sets are

Fig. 7-—Permeability tuner of the 84BR-I515A.

TOP VIEW PRI CORE

To&wew SEC. CORE
R pm

SN

.V 32

'8 TUBE
APPHO!

PRI, WINDING 1E2 1
\ H-Eéa;‘\
|

COIL FORM—

ALIGNMENT TOOLS
AP

SEC.WINDING — | P‘m

SCREW TYPE CRIMP IN
SILVER MICA | Y
CAPACITOR f TUBING

CROSS SECTION OF IF
Fig. 8—Cross-sec ion of the if. transformers.

of novel construction. The primary and
secondary windings are on the same core
with all tuning adjustments made from
the top. A cross-section drawing of these
transformers is shown in Fig. 8 The
core of the primary winding has a hole
through its center to allow a special tool

TABLE |
84BR-1515A
SIGNAL GENERATOR
— — —————— Input For
Coupling Connection Ground Tuner Adjust For S0-Milliwatt
Frequency Capacitor to Radio Connection Setting Maximum Output Output

Iron coresall  Cores in output

455 ke L1 f 12BE6, Pin 7 12AT6, Pin 2 the way out and input i.f. cans 45 microvolts
Iron coresall Oscillator trimmer
1620 kc 1pf 12BE6, Pin 7 12AT6, Pin 2 the way out Cs5
2 pif o T
(max. External
1620 kx: capacity) antenna clip 12AT6, Pin 2 1620 kc Antenna trimmer C3 20 microvolts
2 iAf Adjust position of
{max. External ant. core by screwing
1400 kc capacity) antenna clip 12ATS6, Pin 2 1400 kc in or out 20 microvoits
400 cycles A 12AT6, Pin 1 12AT6, Pin 2 ~— .03 volt
TABLE 1l
74BR-2003A
SICNAL GENERATOR
— Input For
Coupling Connection Ground Tuner Adjust For 50-iilliwatt
Frequency Capacitor to Radie Connection Setting Maximum Qutput Qutput

Iron cores all Trimmers on output

455 k¢ Jd ot 12BES6, Pin 7 12ATS, Pin 2 the way out and input i.{. cans 28 microvolts
Iron cores all  Oscillator trimmer i
1620 ke 1 12BE6, Pin 7 12AT6, Pin 2 the way out Cs - —
External Iron cores all Shunt osc. coil -
535 k¢ 200 thiLf antenna clip 12AT6, Pin 2 the way in L3 11 microvolts
External o
1620 ke 200 Al antenna clip 12ATS6, Pin 2 1620 kc Antenna trimmer C3 8 microvolts
Adjust position of
External ant. core by screwing
1400 kc 200 ll-il-f antenna clip 12AT6, Pin 2 1400 kc in or out 8 microvolts
400 cycles 1wf  12AT6, Pin 1 12AT6, Pin 2 03 v it

to pass through for adjusting the secon-
dary core. The primary and secondary
tuning tools are A and B shown at the
upper right in Fig. 8. Both are made
from fiber or other insulating material.
In use, the secondary tool passes

through the center of the primary tool.

Two resonant peaks will be noticed
when adjusting the i.f. transformers. Be
sure that the primary core is ahove its
coil and the secondary core is below its
coil.

Regulating Voltage With VR Tubes

Amateur and constructor will find them valuable in a number of applications

N the modern ham station the need
for stabilized voltages in various elec-
tronic circuits is becoming more and
more apparent. When the circuit re-

quiring voltage regulation draws a rela-
tively small current, gaseous type regu-
lator tubes carry out this function very
well. They are economical and simple to
instail, requiring only the tube and
socket and onc or two resistors. Since
they present few difficulties to the user,
these tubes should be used more than
they have been in the past. This descrip-
tion of some of the uses for VR tubes is
a reminder that such a useful little gad-
get is available to the radio builder.

The VR tube will be a big help to the

beginner who has built a regenerative
detector receiver and who has been dis-
concerted by the tendeney of this type

By RICHARD L. PARMENTER

receiver to be thrown ‘“off-tune’” by vari-
ations in plate voltage caused by line
voltage fluctuations. They are practi-
cally indispensable to the more experi-
enced builder who has need for stable
voltages in frequency meters, variable-
frequency oscillators, and local oseilla-
tors of v.h.f. receivers. Since these tubes
maintain a relatively constant voltage
across a varying load and stabilize a
varying supply voltage across a constant
load, their many uses are apparent.
When a voltage of correct potential is
placed between two terminals in air or
any other gas, the gas will break down
suddenly and act as a reasonably good
conductor of electric current. This
breakdown is because a high enough
voltage actually tears electrons from
the molecules of the gas and under these

conditions a large number of positively
charged ions and negatively charged
electrons are produced. The breakdown
point is determined by the amount of

+ AN

SUPPLY VOLTAGE LBAD  REGULATED POTENTIAL

|

I—This is the basic regulator cireuit.

Fig.

voltage together with the amount of gas
in the tube and also its pressurve. It is
fairly easy to understand that the less
dense the atmosphere inside the tube,
the less difficulty the electrons will have
in their progress from cathode to plate.
Under reduced pressure the jonization

RADIO-CRAFT for
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voltage—the voltage at which the tube
will conduct—may be reduced. The oper-
ation of neon tubes, mercury vapor tubes
and gaseous regulator tubes is based on
this fact. The starting voltage of regu-
lator tubes is about 309 higher than the
rated voltage of the tube. Once the gas
has become ionized voltage changes at
the plate of the tube result in changes

§———— UNREGULATED VOLTAGE
—— AA—
4+——— REGULATED YOLTAGE=- KL,

4 RS

+———REGULATED VOLTAGE -LO

COMMON

Fig. 2—=—Two tubes give two regulated outputs.

in the amount of curvent it passes. This
condition exists until the potential at
the plate is reduced to a certain critical
value when the tube will revert to its
original state of passing practically no
current.

In the case of all VR tubes—when
ionized—the change of current through
the tube due to variations in potential
results in a certain constant potential
across the tube. In this respect the tube
is acting like a constantly varving re-
sistor which has a lower value if the
potential is high and a higher value if
the voltage is low. In this way, the effec-
tive IR drop across the tube is kept at a
constant value. This constant IR drop is
applied across the load, which thus re-
ceives a practically unvarying supply.

The basic circuit for the use of VR
tubes is shown in Fig. 1. The supply
voltage must be approximately 30%
greater than the voltage that is desived.

1
T
E 7
e

.

L
¢

Fig. 3—A stabilized regenerative detactor.

This is because a higher potential must
he applied to the tube to ionize it. As
soon as the tube is conducting the output
voltage drops to the rated value of the
tube. In the OI'3/VR150 a starting po-
tential of about 185 volts is desirable
for good regulation. The series resistor
RS is of corrvect value to hold the current
through the tube to a value of sone-
where between 15 to 20 milliamperes for
normal operation, depending upon the
application. If the total potential avail-
able from the power supply closely ap-
proaches the voltage rating of the tube,
the regulation will be poor and will he
effective only over a limited range. In
other words it is desirable to have the
tube conducting a considerable amount
of current to start with so that a greater
range may be covered by its variable
resistor characteristics. If the resistor
RS is less than 3.000 ohms to-make the
tube draw about 20 ma, then the supply
voltage is too low for the particular VR

SEPTEMBER, 1948

tube being used. Use Ohm’s law to deter-
mine the value of resistor RS, after the
supply voltage has been measured. In
the following formula, the necessary
series resistance RS is equal to the volt-
age to be dropped across the resistor
divided by the current which is to pass
through it. Thus

Es — Er
I

RS

where

RS is the value of limiting resistor

Es is the supply voltage

Er is the regulated voltage (tube rating)

I is the maximum rated current of the
tube in amperes. Usually about .03
amp.

The voltage Es-Er is the amount that
is lost by IR drop across resistor RS.

If two or more VR tubes are connect-
ed in series, then two regulated poten-
tials may be obtained as shown in Fig. 2.
The value of the limiting resistor in this
case would be determined in the same
manner as before but the total value of
regulated voltage (add ratings of the

Yl
1t

RS
B+300v

¥ QDI/VRISO

Fig. 4—VR tube adds to vots stability.

tubes used) would be used for Er. By
connecting two or more tubes in series
it 1s possible to obtain a wide range of
voltages suitable for various uses. Re-
member, however, that the total amount
of current that can be drawn from the
bottom tube, Fig. 2, of the series string
is limited because the upper tubes must
carry all the current in the circuit. The
upper tube or the one that is nearest the
B-plus would have te carry its own eur-
rent (10 to 30 ma) plus the current of
the lower tubes, plus the current that is
drawn off for the load. In other words,
the current that is available for the load
must necessarily be quite small, perhaps
10 ma or less, in order to leave enough
for the voltage regulating function of
the tubes. This is one of the limitations
of VR tubes but this may be partially
offset by designing the load so little cur-
rent is required for it. Along the same
line of thought of course, is the fact
that quite often the circuit design may
be such that 150 volts maximum is suffi-
cient for the regulated section.

Typical VR-tube applications are
shown in Figs. 3, 4 and 5. Since these
are merely representative cireuits, exact
values for the various components are
not given. Fig. 1 is the basic circuit and
the general design procedure has been
given for it. The same principles apply
to any circuit using VR tubes, The re-
sistor RS would be determined mathe-
matically and checked for correct value

l:n

by noting if the tube “starts” when volt-
age is applied. If no glow appears
around the electrodes of the tube, either
the supply is not high enough or the
value of resistor RS is too high. Insert
a 0-50 ma d.c. millimeter at X in Fig. 1
and adjust RS until 20 to 25 ma flows in
the circuit. Since this current will drop
with increased load, it is better to set
the no-load current somewhat higher
than would normally be assumed. Even
as high as 30 ma is desirable in some
cases.

The regenerative detector circuit Fig.
3 uses an OD3 VRI150 for regulating
the d.c. voltage to compensate for vari-
ations in line voltage. An electron-
coupled detector is shown but others
could be used if preferable. To provide
screen and plate voltage regulation, use
the same setup as in the v.f.o. cir-
cuit, Fig. 4. In this diagram, both screen
and plate voltages are regulated for var-
iations in load. This is desirable in a
variable-frequency oscillator since some
variation in _load and output will be
noted when tuning across its frequency
range. Regulated voltages are necessary
in this type of oscillator to maintain
good frequency stability and reset ac-
curacy.

Fig. 5 shows a grid-dip oscillator used
widely for determining frequency of
resonant circuits in transmitters and re-
ceivers. It works on the prineiple that if
power is absorbed from an oscillating
circuit (by another fesonant circuit in
this case) the current flowing in the grid
circuit will decrease sharply. In other
words if a tuned circuit of the same fre-
quency as the tuned cireuit of the oseil-
lator is brought near it, the point of
resonance of the unknown circuit will be
indicated by a sharp dip in the rectified
grid current. Unknown L-C combina-
tions may be calibrated by this means.
Since grid-dip oscillators are calibrated
with the best standards available, good
plate voltage regulation is desirable to
maintain their accuracy to the highest
degree. The VR tube fits into the re-
quirements very nicely. In fact, the only
other way to obtain satisfaectory opera-
tion is to use a battery supply.

These few illustrations of the various
uses of VR tubes should indicate to the
radio builder or experimenter many
other possibilities for their etfective use.
In almest all radio or electroniec equip
ment there is often a compromise be-
tween accuracy and cost of equipment.
The performance of many pieces of
equipment can be improved through
good voltage regulation. Since the cost
of voltage regulation is low, this is an
excellent means of improving the aceur-
acy of test equipment.

ﬁ 0D3/VRISO
-~ A
RFC T K
<

8+ 200V APPROX

Fig. 5—6Grid-dip meter eccuracy is improved.
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Pepping Up

By K. E. STEWART

OME midget a.c.-d.c. receivers do
not have sufficient sensitivity for
use in remote areas where signals
are weak. Often a repairman in a

vicinity where there are fairly good sig-
nals will find a midget receiver which
seems to test o.k. in every respect except
that it doesn’t have enough volume. Al-
though installing an outside antenna
will usually improve reception in both
these cases, such an antenna is not al-
ways convenient.

One common fault in midget receivers
1s too many turns of wire in the tuned
loop antenna. The technician may find,
in trying to peak the antenna trimmer
arcund 1500 ke, that the output in-
creases as the trimmer capacitance is
reduced. Often the capacitance cannot
be reduced enough to hit the resonance
peak. Removing 1 to 3 turns of wire
from the loop will correct this condition.
The turns should be removed from the
inside of the loop. Only one turn should
be removed at a time. Check with the
antenna trimmer after removing each
turn, The removal of more wire than
necessary to provide peaking will reduce
the sensitivity of the set,

v RECT wnm
15K
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Fig. I—How to decrease filter resistance.

Another common fault among midgets
1s the tendency to go into oscillation
when tuned to the low-frequency end of
the dial if the i.f. trimmers are peaked.
On checking the alignment of these re-
ceivers it is sometimes found that the
i.f. transformers have been slightly
stagger-tuned to prevent oscillation,
with, of course, a resultant loss of sensi-
tivity. If the feedback producing oscil-
lations is removed, the i.f. transformers
can be peaked, giving a marked increase
in selectivity as well as sensitivity.

A.c.-d.c. midgets often
offer many opportuni-
ties for improvement.

Feed-back can often be eliminated by
properly dressing the if. transformer
leads or by removing some of the excess
wire. Substituting metal tuhes for glass

ones will sometimes eliminate the
trouble when tube shields fail.
The output stage in many modern

midgets does not have a cathode bypass
eapacitor. The omission of this capacitor
introduces some negative feedback into
the stage, reducing hum and increasing
stability. The bass response and the gen-
eral output can be increased by the in-
stallation of a 10- to 25-uf bypass.
Usually receiver output can be sub-
stantially increased by a comparatively
small addition to the B-supply voltage.

1F AuP

AMN———— AVL
IMEG

Fig. 2—Typical a.v.c. circuit in midget set.

A typiecal filter circuit used in these
receivers is shown in Fig, 1-a. The filter
resistor has a value of 1,500 chms. If
the value of this resistor can be veduced,
the IR drop will also be reduced, result-
ing in a higher voltage output. Fig. 1-b
shows how this resistance can be de-
creased to 1.000 ohms without impairing
filtering, (See also “We Learn the Hard
Wayv,” Rapio-CrarT, Jan., 1944.) The
1,500-0hm resistor is replaced with two
resistors, one of 250 ohms and the other
of 750 ohms. A 20-uf, 150-volt capacitor
is also added. The ripple voltage with
this circuit is usually lower than it was
originatly, and output goes up consider-
ably.

In most midgets the a.v.c. filtering cir-
cuit consists merely of one resistor and
one capacitor, with no isolating net-
works for the various controlled stages.
Fig. 2 shows a typical circuit. Some-
times a noticeable increase in volume
will result from replacing the .05-pf
capacitor with 0.1 uf unit.

The 3-megohm isolating resistor

shown in the figure should be re-
duced to prevent too great an in-
crease in the a.v.c. time constant. The
time constant in seconds is the product
of Cin uf and R in megohms, The time
constant in Fig. 2 is 0.15 second, There-
fore, if the capacitor becomes 0.1 uf, the
resistor must be 1.5 megohms to hold the
time constant to 0.15 second. However,
in most cases, a 2.2-megohm resistor will
give more output, and the increase in
the titne constant will not be noticed.

It is important in changing the filter
circuit of the a.v.c. to avoid loading the
audio output of the detector to any ap-
preciable degree. Effectively, the resis-
tor and the capacitor are in series across
the audio load. The 0.1-uf capacitor, if
placed across the audio load, would con-
stitute practicallv a short circuit. The
series resistor prevents this and there-
fore must be kept fairly high in value.

In a few stubborn cases it is worth
while to reduce the a.v.c. voltage to get
more gain in the receiver. A practical
way to do this is shown in FFig. 3. A
470.000-ohm resistor is connected be-
tween the load end of the a.v.c. line and
ground. This value is usually best for
the proper compromise between added
gain and reduced a.v.c. action.
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Fig. 3—How the a.v.c. voltage can be reduced.

Most of these methods are of course
contrary to the manufacturer’s design
of the receiver. They are recommended
only as a last resort after the set has
been thoroughly checked for ordinary
faults. The manufacturer generally ex-
pends more time and labor in engineer-
ing his receiver than you will be able to,
and it is bad business to redesign a cir-
cuit while overlooking faults which may
continue to get worse.
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Forcign News

“ Citl ELEVISION
| l is now going
| ﬂ ahead rapidly

in France. At
the moment the
only transmitter
is installed in the Eiffel Tower in Paris:
but relays at Lille and Lyons are now
under construetion and are expected to
be in operation hefore long. Qther re-
laying stations are to be built at Bor-
deaux, Toulouse and Marseilles. [t has
been decided that the present 455-line
system shall he maintained for at
least 10 years to insure purchasers of
televisers against having their sets
made obsolete overnight by ehanges in
television standards. At the same time an
819-line service is being developed to
work side by side with the other. The
Eiffel Tower station already has two
B19-line outfits, including orthicon-tvpe
cameras, which are being used for ex-
perimental transmissions. Several im-
portant demonstrations have been given
with complete success. The same pro-
gram was sent simultaneously by 455-
line and 819-line transmitters. At the
receiving end corresponding televisers
were arranged side by side so the au-
dience could muake direct comparisons
between the high-standard and defini-
tion systems. During these demonstra-
tions a series of linens, cretonnes and
other cloths in a variety of intricate
designs and colors were placed in front
of the cameras. A friend who saw one
of the shows tells me that reception of
patterns such as fine black and white
checks was startlingly good. “I hadn’t a
notion that television eould do such
things,” said he! Another interesting
item was the projection on to a 12 x 10
feet screen of a tilm made from 819-line
television images.

You must know about the system in-
vented a good many years ago, which
allows movie ftilm to be exposed, de-
veloped, fixed and passed through a pro-
jector in well under 30 seconds. It may
be that a combination of this svstem
with 819-line (or, perhaps, one thou-
sand-and-something-else line) televi-
sion will provide the quickest short-cut
to big-screen television—though I can’t
and won't believe that it’s anything like
a final solution of the problem.

AM versus FM

In Britain the experts are getting
heated up almost to the assault-and-
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European Report
By Major Ralph W. Hallows

Ranio-CRarT LONDON CORRESPONDENT

battery point over the relative merits
of AM and FM for v.hf. high-fidelity
broadeasting. Almost any place where
radio hams gather yvou will find such
heated arguments that you begin to
wonder when the shooting will start.
The AM fans maintain that the method
of their choice can do anything that
can be done by FM. They protest that
FM means receivers of a more elab-
orate and expensive type and that cheap
FM sets can never do justice to this
type of broadcasting. Frequency drift,
they say, would damn the cheap receiv-
er and the difficulty of tuning such a
set would result in further damning on
the part of its owner.

On the other hand the FM support-
ers (of whom I am most emphatically
one, provided that no one with more
than abeut my 190 pounds of weight
looks like getting nasty) hold that FM
gives by far the better all-around re-
sults: that it is much superior in elimi-
nating man-made static (the only kind
that matters much at such frequencies) ;
that it is a disgrace to designers in
these days for even a cheap set to suf-
fer from frequency drift; and that both
alignment and tuning can be made per-
fectly simple. Who will win the battle?
Clothing is strictly rationed and laun-
dries play havec with what we have;
but I’d bet my shirt—even if it was the
last one I had—on FM.

Stable discriminator

Talking of FM alignment leads me to
mention a remarkably stable discrimi-
nator circuit (shown below) described
recently by Thomas Roddam in Wire-
less World. Roddam is one of our most
brilliant yoeung radiomen, and anything
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he writes about is worth studying. His
diseriminator circuit is shown in the ac-
companying diagram. It is not, as he
says, very eflicient; it needs a high in-
put and delivers a low output; but it
does stay put. It requires a 150 ke in-
termediate frequency, though that
raises no great difficulty. The point
about it, as the author says, is that it
goes on working indefinitely and just
can’t go wrong. All the constants ave
given in the diagram so that readers
who care to experiment with the circuit
can make it up and see for themselves
what sort of goods it delivers.

French televisers

At the recent Foire de Paris (Paris
Fair) an unexpectedly large number of
French-made televisers was on display.
No less than 23 makers exhibited them
and the number of different types was
considerable. Till recently few televis-
ers have been available in France with
cathode-ray tubes of larger than 7 to 9
inches—and there weren’t very many
of those. At the Fair there were 11 dif-
ferent sets with 12-inch tubes and three
of the projection type, with screens
ranging from 16 x 12 to 22 x 16 inches.
None of the projection types were
priced, so they can’t be regarded as pro-
duction models. Of the others, prices
ranged from $260 for a 10-tube table-
model giving vision only and with a
9-inch sereen to $920 for a 25-tube con-
sole with a 12-inch screen and incor-
porating a radie receiver. French de-
signers uas a whole seem to favor four
main control knobs, though there was
one model with only two. Others had
from five to eight. It didn’t seem as if
would-be buyers would have long to
wait for delivery. Seven manufacturers
guaranteed to supply at once; others
mainly offered delivery in one to three
weeks. And, believe it or not, that’s pret-
ty good going in Europe nowadays. If
my tailor doesn’t soon let me have the
suit of clothes I ordered six months ago,
I’ll be going ahout in a blanket!

Wired wireless

I’m not sure whether there are radio
program relay services in Ainerican
towns and villages. By program relay
services, | mean systems in which a com-
pany runs an elaborate receiving sta-
tion in or just outside a built-up area
and supplies subseribers, eonnected by
wires to a central exchange, with a
choice of two or more programs. Wired
wireless is used a great deal here. Sub-
scribers pay 35 to 40 cents a week and
the relay company provides and main-
tains the siniple gear needed in their
homes. The advantages are that the sub-
scriber gets trouble-free and interfer-
ence-free reception of good quality at
all times and in all conditions. The
British Post Office, which also runs the
country’s telephone system, has been
engaged for some time in developing a
system of relaying radio programs to
telephone subscribers. When he wants
radio the subseriber calls the exchange
and asks for the program of his choice.
He then turns a switch which cuts out
his telephone and brings in an amplifier
and loudspeaker. Should there be a tele-
phone call for him, he receives a warn-
ing from the loudspeaker. He then turns
the switch to the telephone position and
takes the call.
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Modern Phono Oscillators

ONSISTING of few parts and
only one tube, this little phono
oscillator will enable the user to
play records through any broad-

cast radio with no external connections.
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Fig. |—Sehematic of the I-tube oscillator.

Its small size, only 4% inches long by
3% inches high and 2!2 inches deep,
enables it to be installed in almost any
record-changer cabinet in some unused
corner. It is simple to construct and
after the initial adjustment of tuning
to a good spot in the broadcast band it
need not be bothered with again.

A 75- or 100-ma selenium rectifier is

By RICHARD L. PARMENTER

used for the rectifier. A tube rectifier
such as a 35W4 could have been used
but the writer believes that the selenium
type is a better performer over a long
period of time. Also, the output vo tage
is sontewhat higher, resulting in slizhtly
greater power output. This is an advan-
tage since only a short piece of wire
need be used for the antenna. 15 inches
of wire gave satisfactory resuits when
placed inside the changer cabinet.

The 12BEG6 oscillates at some fre-
quency in the broadcast band. Modula-
tion is applied to the No. 3 grid (see
Fig. 1.) The output of the average crys-
tal pickup is enough to modulate the r.f.
output. The frequency of the oscillator
is determined by the coil L. the 250-puf
mica capacitor and its padder. a 7-15-
i mica variable. The latter should be
installed so that it is available for ad-
justinent. The coil L, consists of approxi-
mately 90 turns of No. 32 enamelled
wire on a %-inch-diameter hakelite
form. Tap the coil about 33 turns from
the grid end.

The chassis used was made from light

Two Channels For Hi-Fi

By P. HEMARDINQUER

SING a rwo-channel amplifier—one

ehannel for the treble and the other
for the bass—is one way to obtain a
more lifelike sound quality. The dia-
gram of such an amplifier is shown. It
was developed in France. Instead of
mixing the two channels together in the
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output, u separate speaker is used for
each. The bass speaker is 10 inches in
diameter and the treble unit 4 inches.

The input from the phonograph or
receiver is fed through a 0.1-uf capaci-
tor to the bass channel and through a
.001-uf capacitor to the treble channel.
The feedback network in the hass-chan-
nel 66 (the resistor and capacitor be-
tween plate and grid) and the capacitor
across the transformer primary help
to discriminate against highs. The small
coupling ecapacitors in the treble channel
diseriminate against lows.

The fields of the two speakers are of
the same resistance in this receiver and
are connected in parallel as the filter
choke.

Tonal balance is adjusted by varving
the input potentiometers for both chan-
nels.

(Note—It is very likely that special
conditions in France have influenced the
design of this amplifier. An American
constructor would be likely to use at
least a 12-inch speaker for the bass, and
would probably substitute a 6F5 or the
triode section of one of the 6Q-series of
tubes for the near-obsolete 6K5. A push-
pull output stage would probably be de-
sirable in the bass channel, if not in
both. Reversing voice coil connections to
one of the speakers will vary the angle
of distribution of the high frequencies.
—Editor)

aluminum. A piece 4 x4% inches was
bent, resulting in a simple l.-shaped
:ase. Cookie sheets make good stock for
this. This is ample to house the parts
although, as Fig. 2 shows, they are com-

Fig. 2—Parts have to be fitted in carefully.

pactly fitted in. The rectifier is mounted
on top of the chassis (Fig. 3) 10 allow
for cooling. since this unit dissipates
some heat. The coil and tube are also
mounted on top. The 7-45 yutf padder
vondenser is located on the front panel
to allow for adjustment. Two banana
jacks are used for phono pickup connec-
tions. These are mounted on the front
as well as the on-off switch.

The wiring of the oscillator is simple.
Keep the line and filament wiring away
from the circuits of grids 1 and 3 of
the tube to minimize hum pickup. Be
sure (o ohserve the correct polarity of
the selenium rectitier.

To set the oscillator in the broadcast
band, first locate the signal. This will
be heard in the receiver as a whistle
or a rushing sound when no record is
being plaved. It should be somewhere
on the low-frequency half of the band
with the components used. If the builder
tinds that some other portion of the band
would he hetter at his location. decrease
the size of the 250-uut mica condenser
to 200 upf or even less, Now pick a spot
on the band where there are no strong
stations. By adjusting the padder con-
denser tune the oscillator to this =por
It may be easier to locate the signal
from the oscillator by playing a record.

Fig. 3—Rectifier is mounted above chassis.

RADIO-CRAFT

for



Audio

Instantaneous Intercom

By HAROLD R. NEWELL

HIS intercom: is suitable for home,

office or any loeation where the

noise level is not too high. The cir-

cuit provides for one master and
one remote but can be adapted for sev-
eral remotes, Each station can call the
other,

The power is normally turned off. In-
stant starting is possible because of the
selenium rectifier and miniature instant-
heating battery-type tubes. There is no
standby current and the tubes are being
used only when actually needed.

The tube lineup includes a 185 as first
audio amplifier driving a push-pull out-
put stage using a 384 and 3Q4. These
two different tubes are used because
they mateh the bias obtainable from
the filament circuit. Although they have
somewhat different load ratings, they
work very well together and provide am-
ple output.

The method of obtaining the phase-
inverted signal for the 354 is the same
as used in several commercial receivers.
A resistor is inserted in series with the
screen of the 3Q4 and the signal de-
veloped across it is passed to the 3S4
through a blocking condenser.

An aluminum chassis 4% x 4% x1%
inches is used for the master station.
On this are mounted a 4-inch speaker,
the three tube sockets, two transform-
ers, volume control, switeh. and filter-
capacitor can. The volume control and
the switch are mounted on a bracket at
the side of the chassis. The selenium
rectifier is mounted below the chassis.

A 2,500-ohm 10-watt resistor is used
to drop the voltage for the tube fila-

One of the reasons many hard-of-
hearing people refuse to wear hearing
aids is an objection to their conspicuous-
ness. This problem has been largely
overcome in recent years by placing the
amplifier, miecrophone, and batteries in
one small case which can be hidden in a
pocket. However, the earphone is usual-
ly quite visible.

A new type of receiver developed by
the Maico Conipany reduces the visibil-
ity of the earphone almost to zero. In-
stead of plugging the phone directly into
the ear, it is pinned to the inside of a
man’s collar or concealed in some part
of a woman’s clothing or hair. A small
chain is attached to it for this purpose.
(See photograph.)

A thin lucite tube fastened to the re-
ceiver conducts the sound to a moulded
plastic insert shaped to fit inside the
ear. The insert is almost invisible when
it is in place, not only bhecause it is made
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Ground symbols in diagram indicate common
return—no part of the circuit is earthed.

ments. It is bypassed with the 100-pf
section of the condenser block, which
includes C1, C2, and C3.

The talk-listen switch is a 3-pole, 3-
position positive-acting rotary. The first
position of the switch is OFF. The re-
mote speaker is connected as a micro-
phone. When the remote power button
is pressed, the amplifier is turned on
and the remote can call the master. In
the second position the master may lis-
ten. In the third, the master may talk.

The master and remote units are con-
nected with a three-wire cable. One wire
is the circuit ground, the second for the
voice eoil and the third for the power
button. When the power button is
pressed to call the master, some hum is
produced because the ground wire is
common to both the audio and a.c. power
circuits.

UNOBTRUSIVE HEARING AID

of flesh-colored plastic but also because
it is exactly shaped to the contours of
the ear.

Despite the acoustical transmission
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Although useful in getting the mas-
ter’s attention this hum may be elinti-
nated by using a four-wire cable, with
a separate power-return lead.

Note that the circuit ground is sepa-
rated from the chassis by a 0.1-uf capac-
itor. Though not necessary electrically,
this helps prevent shock and is eommon
practice with transformerless power
supplies. To make the unit absolutely
safe, the amplifier should be enclosed in
a wooden cabinet and all external cables
and leads should be well insulated.

The author has not found much use
for the volume control; the gain is about
right as is. If desired, it may be elimi-
nated.

Some adjustment of R may be neces-
sary to obtain corrvect voltages at the
tube filaments.

Secreteer compared in size with finger ring.

through the lucite tube the quality of
the sound appears to be unaffected. Lis-
tening tests on the Secreteer have
proved it very satisfactory.

The amplifier measures about 4% x
2% inches. The batteries and micro-
phone are in the same white plastic case.
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Three Bug-Free Amplifiers

The author presents circuits and data
for three straightforward amplifiers

By JOHN W. STRAEDE*

N this article deseriptions of three

straightforward bug-free amplifiers

are given. Their circuits are compar-

atively simple and do not include un-
necessary parts. They deliver 9, 13 and
20 watts respectively.

The tubes used in the amplifier of
Figs. 1 and 2 are a couple of voltage-
amplifving pentodes in cascade followed
by a 6L6-G developing 9 watts. The rec-
tifier is either a 5Y3-G or 5V4-G depend-
ing upon the voltage of the transformer
secondary. If the high-voltage winding
gives about 375 volts per side a 5Y3-G
(or an 80) can be used. If the voltage
is lower, around 300 per side. the more
efficient 5V4-G must be used to provide
a sufficiently high d.c. output. As an
alternative to the 5V4-G, a metal 574
can he employed.

Parallel mixers are used with 270,000-
ohm isolating resistors between the vol-
ume controls and the control grid of the
second tube.

Unusual points in the circuit are the
use of grid leak hias on the first 6J7,
lack of a filter choke, use of & volume-
expander lamp and a lamp as fuse.

Advantages of grid leak bias are the
saving of a cathode resistor and a by-
pass condenser and lower hum level (be-
cause cathode is grounded.)

No filter choke is necessary for ordi-
nary PA use, because a beam tetrode or
pentode output valve has a high plate
resistance and the plate current is al-
*Lecturer in clectronies and electro-acousties,
Melbourne Technical College. Australin.

Fig. | [right)—Schematic of the 9-watt unit.
Fig. 2 {below)—50ckets are for speaker plugs.
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most entirely unaffected by changes in
plate voltage.

The pilot lamp connected across the
voice coil winding of the speaker trans-
former gives a small amount of auto-
muatie voluine expansion but its real use
is to act as an output-level indicator.

Another 6-volt 0.3-amp lamp is con-
nected in the negative side of the high-
voltage supply to prevent damage to the
power transformer if an electrolyvtic con-
denser should break down. The pilot
light may have to be omitted if a 5V4-G
or other low-impedance rectitier is used,
because switching the set on and off
when hot may cause the lamp to blow
out.

One feature not at first noticeable is
the way in which the circuit is designed
to give a good frequency response. Al-
though there are small plate bypass con-
densers to r move any r.f. that may be
picked up, the plate load resistors are
smaller than usual, resulting in an excel-
lent high-frequency response. Bass re-
sponse is also good hecause the decoup-
ling network for the 6L6-G bias supply

00 6J7G (2)~°&5
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acts to a certain extent as a bass-
booster.

A conventional high-eut tone control
i1s connected between the plate of the
second tube and ground.

A 47,000-ohm suppressor resistor is
connected directly in series with the
61.6-G control grid to make the sound
more tolerable when momentary over-
loads occur.

To eliminate the bass boost, reduce C
to .01-uf and increase the suppressor
resistor R to 270,000 ohms.

The sixth pin of each tube socket (ex-
cept the rectifier) is used as a tie point.
It is definitely not advisable to have
parts rigidly mounted—a little slack in
the wiring gives elasticity and minimizes
the chances for resistors and condensers
to break down.

Six tubes, thirteen watts

The second amplifier (Figs. 3 and 4)
is quite orthodox. bearing some simi-
larity to the smaller job in the use of
shorting jacks, high-cut tone control and
lack of a filter choke.
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A pair of 6V6-G beam tetrodes is used
in class AB1. The operating conditions
are such as to provide negative regula-
tion (the total current drawn decreases
at full volume).

Floating paraphase phase inversion is
used-—a svstem which gives an auto-
matic near-balance. This system cannot
give perfect balance, for if each 6V6-G
grid had an equal signal, there would
be no signal to drive the phase-inverter
grid.

The common eathode resistor helps to
bring the system nearer to perfect bal-
ance—these resistors have such an effect
that if the 150,000-ohm resistor is
shorted the drop in volume is negligible,

RADIO-CRAFT for
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A 20 percent change in value has no per-
ceptible effect. Most critical value is that
of the 6,500-chm dropping resistor for
the 6V6-G screens. If no wire-wound
resistor is available three 20,000-ohm,
1-watt carbon resistors can be connected
in parallel.

Although a 3.9-megohm resistor is
shown as an inverse feedback device,
this is seldom used, as the presence of
inverse feedback is apt to cause a rise
in hum level when the output tubes do
not have a well-filtered supply. (Feed-
back from the voice coil is less likely to
produce a higher hum level but it ts not
easily applied in this cireuit).

Decoupling is used for every stage.
The filtering is comparatively poor for
the output stage but is better for each
preceding stage. The very best of filter-
ing is necessary for the first tube be-
cause it is followed by a gain of some-
thing like 2,000.

Five tubes, twenty watts

This five-tube amplitier has a peculiar
layout as Fig. 5 indicates. The power-
pack section is spaced well away from
the four amplifying tubes. This is to
allow it to fit in a case with plenty of
room in the center for a heavy-duty PM
speaker. As in the previous amplifiers,
grid-leak bias is used for the microphone
preamplifier, but unlike the others, a
filter choke is included so plenty of nega-
tive feedback can be used without exces-
sive hum. The schematic appears in
Fig. 6.

There are two negative feedback cir-
cuits. One is from an output tube plate
to a 6SC7 plate. The other comes from
the other 6L.6-G plate to the 6SC7 input
grid, helping to compensate for lack of
coupling between halves of the output
transformer primary.

Paraphase inversion is used and the
6SCT7 works very well. Formerly a 6N7
was used, resulting in lower gain.

The cathode of the phase inverter is
bypassed for high frequencies with a
.05-uf condenser so that there is no com-

Fig. 5 (below)—Parts placement reduces hum,

Fig. 6 (right)—Amplifier output is 20 watts.
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mon coupling at high frequencies. This
allows more effective operation of the
high-frequency tone control. The plate-
to-plate feedback circuit is connected as
a low-frequency tone control.

In the other feedback circuit there are
two condensers. One of 500 puf shunts
some signal to ground to reduce the
feedback at high frequencies and thus
provide a high-frequency boost. The .001-
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Fig. 3 (above)—The é-tube, |3-watt amplifier.
Fig. 4 (left)—Chassis layout of this unik

uf condenser in series, provides a bass
boost by reducing the feedback at low
frequencies.

The gain from 6SC7 grid to 86L6-G
anode is about 800 so the feedback volt-
age is reduced by two voltage dividers
—one consisting of 3.9-megohm and 47,-
000-ohm resistors, and the other consist-
ing of a 1-megohm resistor and the 270,-
000-ohm isolating resistors of the two
volume controls.

If the amplifier is unstable because of
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too much gain or due to phase changes
in the feedback ¢ircuit, it may be neces-
sary to reduce the size of the 47,000-ohm
resistor or to increase the 1-megohm re-
sistor to around 4 megohms.

Two features not found in either of
the other amplifiers are the use of an
r.f. suppressor, a 10,000 ohm resistor in
series with the grid of the 6J7-G, and
the application of a positive voltage to
the heaters of the tubes to reduce heater
emission, a ecommon cause of hum.

This amplifier is very suitable for
recording.
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The hext time you hear voices
~LISTEN!

IT MmAY BE your conscience speaking.
It may be saying: “Save some of that money,
mister. Your future depends on it!”

Listen closely next time. Those are words of wis-
dom. Your future—and that of your family —does
depend on the money you put aside in savings.

If you can hear that voice speaking clearly, do
this:

Start now on the road to automatic saving by
signing up on your company’s Payroll Savings
Plan for the purchase of U.S. Savings Bonds.

There’s no better, no surer way to save money.
Surer because it’s automatic . . . better because it
pays you back four dollars for every three you

invest. %/ ’! -—J’_—J
Do it now. If you can’t join the Payroll Savings M

Plan, tell your banker to enroll you in the Bond-
A-Month Plan that enables you to purchase a
bond a month through your checking account.

Remember — better save than sorry!

Automatic saving is sure saving -
.5. Savings Bonds

Contributed by this magazine in co-operation with the Magazine Publishers of America as a public service
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Test Instruments: I

The A.(C. Ammeter

Saves Testing Time

EW radio technicians realize the
amount of time and labor that can
be saved by using an a.e. ammeter
in radio servicing. A.c. ammeter
ranges are seldom included in multi-
testers; however, it will he worth your
while to purchase a 0-l-ampere a.c.
meter for your shop. If you use it intel-
ligently, vou can often save hours that
would otherwise be spent in tracking
down false clues. I use one to check
every set that comes into my shop.

I have a 7-inch l-ampere meter in
series with one side of the power recep-
tacle to which I econnect all sets for their
initial testing. Most sets have the nor-
mal power consumption, in watts,
marked on a plate or tag on the chassis
or cabinet. I convert this wattage rating
to amperes (I = W/E) and compare it
with the reading on the meter. When the
reading is higher or lower than normal,
it can be used as an indication of pos-
sible sources of trouble,

Two troubles are common in radio re-
ceivers. A coniponent hurns out or opens
or develops a short. Your servicing job
becomes much simpler when you know
which of these conditions exists, The
facts are clearly defined for yvou by the
a.c. ammeter. Just plug in the receiver,
turn on the power and read the trouble
on the meter,

To clarify this, consider a 75-watt re-
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By JOHN MELICHAREK

ceiver that is working properly. Remov-
ing the rectitier tube drops the reading
to 45 watts (.38 amperes). Pull out the
power aniplifier tube and the reading
drops to 55 watts. A burned-out output
transformer or burned-out field coil
drops the consumnption to 60 o1 50 watts.
Five-watt drops are easily seen on the
meter. Drops of 15, 20 and 30 watts can
casily be diagnosed with just a little
experience. If the drop were only 5 or
6 watts, vou would not need to check or
suspect the speaker field, choke coil or
rectifier tube.

Like other test instruments, the meter
will not show vou evervthing. A 6K7
tube with an open heater will cause
about a 5-watt drop; but an open plate
or screen supply will not show on the
meter. It takes at least 20 ma at 100
volts to give a good indication.

1f the radio has a high-current short
the meter immediately =hows it. Shorted
filters and bypass condensers are the
two main otfenders. Readings will be
from 80 to 200 watts. Shorted filter con-
densers show up almost instantly, while
shorted plate and screen bypass con-
densers do not show up until the filters
are charged.

When servicing a.c.-d.c. receivers, the
ammeter shows the continuity of the
filament string and the current drawn
while the set is heating up. An a.e. re-

l Suggested by k.

R. Donolue, Walla Walla, Wash.

Steps in the education of a Radio Man.
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fhe ammeter mounted in the back of fhé bench.

ceiver, when first turned on, draws only
about one half of its rated eurrent: the
current begins to increase as the tubes
reach operating temperature.

A 40-watt a.c.-d.c. receiver draws only
22 watts when it is first turned on. The
current begins to rise as the tubes heat
up, and it nothing is shorted, the ncedle
will stop around the 40-watt mark. 1f it
should continue bevond the d40-watt
mark a short is indicated and the power
should be cut off immediately. Almost
any short in the filter section will cause
the 40-watt receiver to draw 100 watts.
This shows why a rectifier tube can burn
out or go bad in a few minutes.

The important point is to wateh the
meter needle with one hand on the
power switch. Be ready to cut off the
power if the needle goes beyond its
mark for a normal set. The needle may
take from 10 to 30 seconds to come to
rest. A longer period may be caused by
high resistance in the filament string
or poor rectifier tubes. If the reetifier
i= bad (not burned out) the needle will
not move off its starting point-—a sure
indieation of what is wrong.

The meter shown in the picture is a
G.1. souvenir that I brought back from
Germany. It is a French l-ampere
meter, with a 7-inch scale. A meter this
size is preferred because the divisions
will be around 3 times larger than for
a 4-inch meter. It can easily be read
from a distance. Still, I would settle for
a 2-ineh meter rather than none at all.

The most important feature of the
meter is its range. 1 ampere is about
equal to 115 watts. This will take care
of most receivers up to 12 tubes (less
phono motor). A 2- or 3-ampere meter
will not be sensitive enough, unless you
are servicing electronic equipment which
draws 1.5 amperes or more.

Many radios develop serious shorts
which will cause 2 or 3 amperes to be
drawn in some cases even more. Always
protect your instrument with the proper
fuse; for a l-ampere meter, use a 1-
ampere fuse.
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Test Instruments

This small test instru-
ment is ideal for out-
side service calls. All
parts fit into the case.

Thisinstrument
has a novel con=
denser checker
plus signal gen-
erator=-tracer &

multimeter

By V. A. JEANNOT

Versatile Tester

Has New Features

HIS is an ideal test instrument for

experimenters and for radio serv-

icemen to use on outside servicing

calls. It is a combination test oscil-
lator, signal tracer, condenser tester
multimeter and continuity and polarity
tester. It is inexpensive and ean be built
into a case 7': x 5 x 3 inches. A case
this size includes ample space for a few
replacement condensers, resistors, fuses
and other essential accessories.

The condenser tester (for testing
paper and mica condensers for shorts)
is novel. The basic circuit is shown in
Fig. 1. The condenser is placed in a
high-frequency high-voltage circuit in
series with a neon lamp. One electrode
of the lamp glows as the condensar
charges and the other glows as it dis-
charges. This aection is so rapid that
both elements appear to glow at the
same time. If the condenser is shorted,
only one plate will glow. (Carry several
good condensers in the spare parts com-
partment and shunt them across con-
densers suspected to be open.)

The high-frequency voltage for the
test is developed in a vibrator trans-
former made from a small relay. The
original coil is removed and replaced

with a 150-turn primary of No. 24
enamel wire. This is covered with a
layer of Scotch tape and the remaining
space tilled with as many turns as pos-
sible of No. 30 enamel wire. The relay
contacts are wired so the unit will work
as a vibrator or buzzer. When the push-
button switch S4 (marked TCS on the
front panel) is pressed, a high-voltage
high-frequency current is developed in
the secondary of the vibrator-transform-
er. The secondary is connected to pin
jacks marked T-C through S5B when
it is in position 11,

Test Oscillator

The test oscillator or signal generator
is a Hartley oscillator using the pentode
section of a 1S5. This 1s shown on the
complete diagram, Fig. 2. Two coils are

L5V | 1.5V 54

- +
al
AT 5580 [ K 1
1/8W NEON § ” P
L s
A | 3
"‘A'L
IMEG
Fig. |—The condenser checker is unusual.

used to cover the i.f. and broadcast’
ranges with a small 365-uuf variable
condenser. The low-frequency coil has
500 turns of No. 30 enamel wire scram-
ble-wound on a 3-inch form and the
broadeast coil 60 turns of No. 28 enamel
wire on a %-inch form. Both coils are
center-tapped. The low-frequency coil
may be the secondary of an if. trans-
former designed to work into a full-
wave detector. This coil is mounted in

side one end of the large coil form. Coils
are selected by a d.p.d.t. switch, S3,
The 1S5 is also used in the signal
tracer circuit; when using the oscillator
S2, a d.pd.t. switch, should be in the
Osc position. Filament voltage is turned
on with S1 in the A.C. VoL nosition.
B-voltage, from a hearing-aid-type B-
battery, is applied througrh a switch on
the r.f. output control. Qutput is ob-
tained through an open-circuit jack on
the panel. A shielded output cable car-
ries the signal to external circuits. The
shield is used as a common return. No
modulator is used. The values of the
grid leak and condenser—1 megohm and
.001 pf—are selected to cause audio
blocking or squegging at an audio rate

(Continued on page 48)
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The
self-contained batteries, test leads and
1l operating instructions.

Model

6C4
HChH

6ARS ..
6XL5 ...

(175 1
6F5GT ..
6I°6GT | .

BROOKS RADIO DIST. CORP.,

..8

65
59
54
Y
.5Y
45
45
95
95
95
95
95
45
95
1Y
64
65
.65
69
64
69
54

A9
A9

AN ACCURATE POCKET SIZE

{SENSITIVITY:

770 comes complete with

All brand new, car

GHGGET |
8I5GT .
66 .
8J7G0
GK6GT
G6RTGT
6loG ..
6Q7GT
6SATGT.
6H8CT
GSE5SGT.
HSHT
68I76GT
6SK7GT
GSLIGT.
6SNTGT.
68Q7GT
6VeGT
GX5GT
TA8GT
iBIGT
7C5

7C6

TF7

TYH cume
12A8GT.
12AT6 ..
12AU6 ..
12ZBAG .
12BE6 ..
12J5GT .
12J7GT .
12K7GT.
12Q7GT
12SATGT

FEATURES

% Compact-measures 3

1K x

"oy AV,

i Uses latest design 20, accurate 1 Mil
D’Arsonval type meter.

% Same zero ndjustment holds for both re-
It is not necessary

sistance rantfes.

readiust when switchink from one re-

sistance ranye to anuvther.

This is an

important time-suving feature never [
fore included in a V.O.M. in this price

range.

* %

Housed in round-cornered, molded case.
Beautiful black etched panel. Depressed

letters filled with permanent white. in-
ures long-life even with constant use.

SPECIFICATIONS

6 A.C. VOLTAGE RANGES:
0-15/30,/150, 300+ 1500, 3000 VOLTS

6 D.C. VOLTAGE RANGES:
0-7.5 15 75 150,750, 1500 VOLTS

4 D.C. CURRENT RANGES:
0-1.5, 15 150 MA D-1.5 AMPS.

2 RESISTANCE RANGES:
0-500 OHMS 0-1 MEGOHM

S l 3 !NDEGT )

supplied free with each tube

A9
A9
.85
35
49
.55
45
A5
1Y
R
59
55
49
A9
.74
59
AY
69
65
.79
79
NE
79
7Y
7Y
H
A9
15
49
A9
19
.69
.71
E|
49

12SF5GT
P2SF7GT
128J7GT
128K7GT
128Q7G1
128R7GT
14A7
1HB6
1407 .
25A6G
25L6GT
2575 ope
257260G°T .
P2LIGT
39AS ...
k57 15—
ISL6GT
35Wy
35Y4
L3 aas
35245GL
30A5 L.
5085
J0L6GT |
50YGGT.
T0L7GT .
117LIGT
117P7GT
11773 ..
11776GT

A4
69

.15

95
65
65
.55
A5
.64
4
A5
85
35
55
T
.95
t.15
1.15
95
95

TELEVISION

Kinesco
TEP4 | .
10BP4 ..

pes
17.40

3150

89

- RADIO TUBES - ST \NDARD BRANDS - BULK

)

MR

VOLT-OHM MILLIAMETER

1000 OHMS PER VOLT)

GUARANTEED QUALITY
TUBULAR CONDENSERS
An example of the value we oifer, the
20/20 150 V condenser listed below

(made for us by a nationally famous
manufacturer) lists at $1.30. our sell-

ing price is only 26c¢.
PER HUNDRED

.001 — 600V ... .. $3.95
.002 — 600V ..... 3.85

110
1.10

.003 — 60OV
005
.006 — 600V
01
02 — 600V ... .. 1.95
.03 :
05
1 —

600V ... .. 7.20

25 :
) — 600V ..... A7
) — 25V
10 — 25V
25
10
100 — 25V
16 — 150V

16
..... 18
50V .. ... 22
29
18

20 — 150V ... 24
2020 — 150V ... .. 26
30 150V ... .. 28

150V-25V
150V-25V

40/20 ‘70—
40/40, 20—
50/30
4 —

44
44
A4
24

8 — 450V ... 27
16 — 450V . ... 36
16/16 — 450V ... .. 59
20 — 450V .. ... 39
30 — 450V ..... 47
40 — 450V . ... 59
80 — 450V .. ... 97
005 — 1700V ... .. 13

15
A7
19
21

.05 — 2500V .. ... .28
1 — 2500V ..... 64
.25 — 2500V .86
.05 — 3000V ..... 69

D7
62
4

0005 — 7500V .. ... 58
003 — 7500V . ... 67

0005  —10000V

80 VESEY ST., (Dept. A) NEW YORK 7, N. Y.

SEPTEMBER,

1948




Test Instroments

48 |

(Continued from page 46)
The modulation note is about 250 cycles.

The meter we used has a 500-ua
(0.5-ma) movement. We removed its
scale and replaced it with a multitester
scale of the type available from well-
stocked radio parts stoves and mail-or-
der houses. The internal resistance of
the meter was unknown so it was de-
termined by experiment.

The meter was econnected in series
with a 1%-volt battery and a 5.000-chm
wire-wound potentiometer. The resist-
ance was reduced until the meter read

'2 55'”615 KWW f
H
I o 8 BATT
iy o PR hise | 3033y
IMEG|NEON[L AW I'I"'}"';
SWINRFOUT 2
p " s| cont
¢
V1B TRANS 4001
0 SEE TEXT -
0

3vauLs

RF OUTPUT JACKZ
Az OHMS ADJ

L .
/' c

TEST LIGHT. VOLTS, LOND TEST
MA , DHMS $54 L 558 GANGED

Fig. 2—The complete diagram of the tester.
St is "up” for a.c. volts, oscillator and signal
tracer and “'down" for d.c. volts and ohms.

full scale. We then shunted the meter
terminals with short lengths of copper
or manganin wire until the meter read
half scale. The resistance of the shunt
was measured with a borrowed ohm-
meter. The resistance of the shunt is
equal to the resistance of the meter.
With the meter resistance known, shunts
for the various ranges were computed
from the formula:

Rmunl.: R... N -1

where R., is the meter resistance and N
is the factor by which the basic meter
range is to be multiplied. The basic
range 1s 500 pa so the multiplication
factors (N) are 10, 100, and 500 for the
5-, 50-, and 250-ma ranges respectively.
Voltage multipliers are designed to
limit the current to the basic range of
the meter when full-range voltage is ap-
plied. The resistance is equal to the volt-
aze range divided hy full-scale current
(.0005 ampere). Be sure to subtract the
meter resistance from the resultant.

Signal Tracer

As a signal tracer, apply plate and
filament voltages and throw S2 to ST.
This connects the grid of the tube to the
probe and the plate to B-plus through
a single earphone unit. The phone is by-
passed with a .002-uf capacitor mounted
in its case. The probe is made from a
phone plug. The metal tip is cut off close
tc the end of the barrel and replaced
with a long brass screw that has been
filed to a sharp peint. This screw is
insulated from the metal end of the har-
rel. A .0001-uf ceramic condenser and a
4- or 5-megohm resistor are mounted in-
side the barrel of the probe. The shield
of the r.f. cable is a ground connection
between the tester and the set.

Multitester
The multitester section is constructed
around a 0.5-ma d.c. meter with a multi-

Rear view of the tester. Note the vibrator below and to the right of the wafer switch.

meter seale. Ranges, selected with S5,
are 0-50-250-1,000 volts d.c., 0-50-1,000
volts a.e., 0-5-50-250 ma d.c., and 0-150,-
000 ohms.

Alternating voltages are measured by
using the meter in conjunction with the
diode of the 1S5 when S1 is on A.C. VoL.
One section supplies 1.5 volts for the
filament from one of the penlite cells
and the other connects the diode to the
meter through shunts and multipliers.

The unmarked shunts and multi-
pliers are selected according to the
meter used. Series multipliers are metal-
lized resistors and shunts are hand-
wound to the proper values on small
bakelite strips,

When measuring resistances, the
meter is connected as a series-type ohm-
meter consisting of the meter, a 1.000-
ohm rheostat (zero-ochms adjuster) and
the 2 penlite cells in series. Resistances
up to 150,000 chms can be measured.

To test condensers, set S5 on position
11, plug prods into jacks marked T-C
and close push-butten switch S4.

Continuity tests are made with S5 on
position 12, S1 on D.C.V./OHMS and

F@soo».\

DCV/OHMS_,‘
z
73_3"337190&&
4 [ Eglla
$SA :? .}+
—
{ U LI-SV
& B
100K 'S00K T2MEG [ aa
T IK/% W/ OHMS ADJ

4 OHMS/VOLTS/MA

A break-down diagram of the multitaster unit.

prods plugged into the multimeter jacks.
This places a 3-volt flashlight bulb in
series with the prods and the penlite
cells. This section is useful in repairing
shorted variable condensers.

When the tester is set for condenser
tests, it can be used as a polarity indi-
cator by connecting prods to the exter-
nal d.¢. voltage and noting which elec-
trode of the neon lamp glows when the
positive prod is connected to a known
positive voltage. Both plates glow on a.c.
When testing for polarity of an external
voltage do not press S4.

Wiring the range switch, S5, is per-
haps the most difficult operation in the
construction of the tester. This is sim-
plified by wiring each deck separately.
Functions for the various positions are:

Posttion Function

1. OFF

2. 50 v.d.c.

3. 250 v.d.c.

4. 1000 v.d.c.

5. 50 v.a.c.

6. 1000 v.a.c.

1. OHMS

8. 5 ma d.c.

9. 50 ma d.c.

10. 250 ma d.c.
11. Condenser Test (TC)
125 Continuity (L)

RADIO-CRAFT for
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THE NEW MODEL 670

SUPER METER

SUPER METER. A Comhination
VOLT - OEM - MILLIAMMETER
plus CAPACITY REACTANCE.

INDUCTANCE and DECIBEL
MEASUREMENTS.

D.C. VOLTS: 0 to 7.3/15/75/150/750
1300/750¢. A.C. VOLTS: ¢ to_15/30

130/300/1500/3000 Yolts. OUTPUT

VOLTS: 0 10 15/30/150/300/178i 2000,

D.C. CURRENT: 0 to 1.5/15/1% ma

0 te 1.5 Amps. RESISTANCE: 0 to 500

0.000 ohms. 0 to 10 Megehms. CA-

001 to .2 MId 1 1o 4 Mfd.

¥ test for electrelylics.) REACT-

ANCE: 700 to 27,000 Obhms; 13,000 Ohms

te 3 Megoluns

INDUCTANCE: 1.73 to 70 Henries; 35

to RAO00 [Henries

DECIBELS: 10 to +18, +10 to +38.
30 10 +58.

The model 670 comes housed in a rugged,

crackie-finished stae’: c!ani

inet complete witl s

teads and operating in- S 40

5',:" x

structions. Size
Ve x 3% NET

The New Model 606

TUBE & SET TESTER

A COMPLETE TUBE TESTER

@ Tests all tubes including the new post-war miniature loctals such as the 12ATE.
124U6. 35W3. 50B5. 11723, ete. @ Tests by the well-established emission
method lor tube guality. ¢ irectly read on lhe scale of the meter. @ Tests shorts
and leakages up to 3 Megohms in all tubes. @ Tests leakages and shorts of any
one element afainst all elements in alt tubes. @ Tests both plates in rectlfiers,
® Tests individual seetions such as diodes. trlodes. pentodes, etc.. in multi-

nurpese tubes.
= - A COMPLETE MULTI-METER
— 6 D

Ty

[ . C.
\ RANGES: 0 to 7.5 15/75/
150 730 1.500 Volls o & A.C.
VOLTAGE RANGES: 0 to
15,30 /150 '300/1.5°0 '3.000
Voits @ 4 D.C. GURRENT
RANGES: 0 to 1.5/15 159
Ma. 0 to 1.5 Amps. @ LOW

200.C07 Ohms o HIGH
(F)CESIS;I‘ANCE
t

~—10 to +38 + 13 to

+38 +30 to +58 D.B.
Model 606 comes housed in a beautiful hand rubbed

cak cabinet complete with portable cover. test leads.

tube charts, and detailed operating instructions

85
NET
The Model §-35 — a POWERFUL

REFLEX PROJECTOR

COMPLETE WITH BUILT-IN DRIVER UNIT CONSERVATIVELY
RATED AT 33 WATTS—HANDLES UP TO 55 WATTS WITHOUT
BLASTING. DRIVER UNIT MFG. BY WESTERN ELECTRIC.

Heavy ¢ ¢ " 1in (runber s ompletely elimbmiies hilas

tng and blaring. Ne phnstic (i overexnes the vesomant peaks of the

old wpe: also It §s ahsolutely fmbervlous (o atmoshherie ehantes whereas the
tpe was suhjcet 10 atmospherle cor-

nsfon.  Coraniete  unit  unconditionally
kuaranteed for one Year.

Snecifications
POWER {CONSERVATIVE) — 35
WATTS: AIR COLUMN—3"; FT,
DISPERSION—80°: POWER PEAI)
—55 "WATTS: BELL DIAMETER—
—I15": IMPEDANCE—8 ohms: FRE
QUENCY RANGE—I30 to 5000
C.P.S. PROJECTION — Y2 mile;
'Fl N IS(N A|tr:;\|c’llve

WO one crystalline,

T &

En e, st SP @30

Driver Unit. ONLY N

MONEY BACK GUARANTEE — we believe units offered for sale by mail order should be sold
only on a ’Money-Back-1f-Not-Satisfied”’ bosis. We corefully check the design, colibration and volue
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, ore the sole judge os to volue of the item or items you have purchased.

O —————————————————————————— e L L L L DR R R DL L L LR L L L LR LR L E R L L L L L L
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The New Model 770 — An Accurate Pochet-Size

VOLT- OHM MILLIAMMETER

(Sensitivity: 1000 ohms per volt)
Features:
Compacl-measures 3%"” x 5% 24",
Uses latest design 2%, accurate 1 Mil
D’'Arsonval type meter. Same zero ad-
justment holds for both resistance ranges.
It is not necessary to readjust when
switching from one resistunce ransge to
gnother. This is an important time-sav-
ing feature never before included in a
V.0.M. in this price range. Housed in

round-cornered, molded case. Beautiful
black etched panel. Depressed letters
filled with permanent white, insures long.
life even with constant use,
Specifications: 6 A.C. VOLTAGE RANGES:
0-15/30, 150/300, 1500/3000  volts.
¢ D.C. VOLTAGE RANGES: 0-71%2/15/75
150°730/1500  voits,
4 .C., CURRENT RANGES: 0-1%/15/150
Ma. 0-1% Amps
3I RElSISTANcE RANGES: 0-500 oluns. 0-1
The Model 770 comes complete
wilh  self-contained batieries. $‘I 390
teet leads and all operating
instructions. NET
THE NEW MODEL 777
20,000 OHMS PER VOLT!!
Tuhe Tester Specifications: .
w Tests all tubes including New Miniatures. etc. Also Pilot Lixhts.
% Tests by the well-established emission method for tube quality,
directly read on the Bcale of the meter. % New type line voltage.
V.0.M. Specificatlons:
D.C. VOLTS: (at 20.000 Ohwms
I'er Volt). 0 10 1.5/15/75/150/750/
1.300 \olts.
A.C. VOLTS: (At 10,000 Ohms
Per Volt}. 0 to 15/30/150/300,
1.500/3.000 Volts.
* D.C. CURRENT: 0 to 1.5/15
150 Ma. 0 1o 1.5 Amperes
* RESISTANCE: 0 to 5.000/50,
020 '500.000 Ohms. 0 to 5% Meg-
ohuis

Mode¢l 777 operates on 90-120
volts 60 cycles A.€. MHoused in
beautiful hand.rubbed  cabinet.
Complete with test leads, tubes.
€harts and detailed

operating instruc. s

tions. Size 137 x

1243% x 6~ NET

The Model 88 — A COMBINATION

SIGNAL GENERATOR

AND

SIGNAL TRACER

Signal Generator Specifications:

*Frequency Range: 150 Kilo-
cyeles to 50 Megacyeles. *The
R.F. Signal Frequency is kept

completely constant at all out-
put levels. *Modulation is aec-
complished by Grid-blocking ae-
| tion which is equally effective
for alignment of amplitude and
freQuency modulation as well as
for television receivers. *R.F. ob-
tainable separately or modu-
lated by the Audio Freauency.

Signal Tracer Specifications:

*Uses the new Sylvania 1N34 Ger
B manium  erystal  Dlode which rom
bined with a reslstance-capacliy net-
work provides a fre
uency range of 300

- q

) ¢¥cles to 50 Megacycles s 85
The Nodel 88 comes complete with all test leads and operating

instructions. ONLY r

209, DEPOSIT REQUIRED ON ALL €.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RC-9 98 PARK PLACE,
NEW YORK 7, N. Y.

--------‘

ey T RN
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Test Instroments

Bridge Measures L-C-R

Building an accurate instrument

for measuring radio parts values

OR good all-around flexihility and
dependability, the skeleron-type im-
pedunce brid~e is unecuall2ad for
reliable resistance, eapacitance, and
inductance measurements. It is distin-
guished from other L-C-R bridges in
that it employvs plug-in standards that
reduce the errors caused bhy stray
capacitances in the range-switch eircuits
ordinarily employed in home-mnade L-C-

R bridges.
a/ 3
1 ad

TO DETECTOR

CLOCKwWISE ] 92

LOGAR! THMIC
TAPER :
__CAS[
,_‘_ir
SIGNAL INO1'T

Fig. 1—Schematic shows simplicity of bridge.

The bridge has plug-in terminals in
three of its four arms. By simply shift-
ing the standards and the unknown com-
ponent among these terminals. the
bridge mayv be converted from the
Wheatstone type (for resistancz meas-
urenients) to the Wien tvpe (capaci-
tance) or to the Maxwell tvpe (induct-
ance).

Any convenient signal source, such as
an audio oscillator or the low-voltage
output of a 60-cyvcle filament transform-
er, will supply a.c. input to the bridge.
Any convenient null detector may be em-
ployed. Satisfactory null detectors in-
c¢lude headphones. audio amplifiers with
electron-ray indicator tubes, osecillo-
scopes, and a.c. vacuunm-tube voltmeters.
In some instances non-electronic a.c.
voltmeters have been used with some
success. \When making resistance meas-
urements, the a.c. signal source and de-
tector may be dispensed with and a hat-
tery connected to the bridge input ter-
minals; a center-zere d.e. mi¢roammeter
or bridge galvanometer may be connect-
ed to the bridge output.

The skeleton-type bridge is easy to
build and ealibrate. The cireuit is shown
in Fig. 1. The only adjustable element is
the rheostat, which carries a direct-
reading «ial. The terminals, 1-2, 3-4,
and 5-6, are provided for plug-in stand-
ards and the resistor, capacitor, or coil

under test. Signal voltage is injected
into the uridge through jack J1, and the
nuli detector is piuygged into jack J2.

While any 10.000-ohm wire-wound
rheostat or potentiometer might be used,
a rheostat having a logarithmic taper
affords an open, easily readable dial.
Ordinarily, logarithmic rheostats are
rather costly, but an excellent compon-
ent of this type recently has appeared
in the surplus market at a very low
price,

The skeleton bridge described in this
article is patterned after the discon-
tinued General Radio tvpe 625-A and is
a simn.ifieation of a similar hridge pre-
viously developed by the author.” It has
the foJdowing ranges: vesistance, .01
ohm to 1 megohm in 7 steps; capaci-
tance, | puf to 100 uf in 7 steps; induct-
ance, 1 uh to 100 h in 7 steps.

The bridge ranges may be changed
by plu-7ing in standard resistors and
capac.tors of appropriate value (see
Tables 1, 2. and 3). The dial of the
rheostat (Fig. 2) can be read dirvectly in
ohms. miicronmicrofarads. microiarads,
micaherries. millihenries. or henries.

The ‘ollowing standards are required
for co ). ete coverage of the resistance,
eapecitance. and inductance ranges:

1 1-ohm resistor

1 10-ohm resistor

*See Radio Test Inatruments by Rufus P, Turner

Fig. 2—Bridge is built in square steel box.

By RUFUS P. TURNER

2 100-ohm resistors
2 1000-ohm resistors
10.000-chm resistors

1 0.0001-nf capacitor

1 0.001-uf capacitor

1 0.01-uf eapacitor

1 1.0-uf capacitor

The accuracy of the bridge depends
upon the accuracy of these standards.
Precision. non-inductive wire-wound re-
sistors should be employed (they are not
expensive) and the capacitors should
have at least a 1/, accuracy rating.

[

Construction

The author’s bridge (See Figure 2) is
built in a standard 6 x 6 x 6-ineh steel
box. The terminal posts take wire leads
and banana jacks.

Signal input jaek J1 is a female 2-
terminal eonnector. Bridge output jack
J2 is a female co-axial connector. Ditler-
ent wypes of jacks are used because
the input and output terminals of the
hridge eannot hoth be at ground poten-
tinl without short-circuiting the rheo-
stat, which would be the case if co-axial
jacks were used in both positions.

The dial is 3'> inches in diameter
and has a metal skirt. A disc of thick
white drawing paper is cemented to the
metal dis¢c and the graduations from
zero to 10 (see Fig. 2) are draw on this
paper.

The standard resistors and capacitors
should be mounted inside small boxes or
cans provided with banana plugs that
fit into the terminal posts of the bridge.

Wiring must be done with stiff bus
wire run hy the shortest route between
circuit points. Fig. 3 gives a clear view
of the simple wiring. Be sure to connect
the rheostat so that resistance increases
with counter-clockwise rotation.

Calibrating the bridge

The skeleton bridge is calibrated by
marking the rheostat dial in resistance
units. Connect to terminals 1 and 2 a
well-calibrated chmmeter or a resistance
bridge of good quality. Temporarily con-
nect wire jumpers between terminals 3
and 4 and between terminals 5 and 6.

Rotate the knob until the ochmmeter
or external bridge reads 100 ohms. Mark
this point on the scale. Repeat at as
many points as possible between zero
and 10,000 ohms. Remove the jumpers
from the bridge terminals. Remove the
dial from the rheostat shaft and ink in
the lines permanently. Mark the 1,000-

RADID-CRAFT for



Mail Centers
To Speed Orders

3 Great

ELECTRO%N EWS

\ears of Sernce—.)OO 000 Satisfied Lustomers

Radio Merger Announced!

LAFAYETTE-CONCORD unite. Form largest
organization...offer biggest values...
most complete stocks, fastest delivery.

Great New

Below are shoewn 3 typical Lajavette-
Concord values. QOur shopping scouts
will comb the country to bring you best-
buys like these every month. So keep your
bargain-hienting eve on Lafavette-Concord.
Youw’ll be missing plenty if you don't.

3 TUBE PHUNU AMPLIFIER

A compact, useful phono amplifier, ready
for installation. Will work fine in hookup
to record player. Uses 3575, 125Q7 and
50L6 tubes. Audio stages are capacity
coupled. Tone and vol. controls with 1"
shafts. Plated chassis. 7 x 3% x 2 5424
Including tubes. of a slam-bang Iou .....

5” PM SPEAKER Ideal to use with amp-

WITH OUTPUT XFORMER lifier above or for re-
> placement in radio
receivers, call, paging
and inter-communica-
tion systems. High
quality, high permea-
bility magnet. Formed
one piece seamless
cone. Dustproof spider
and voice coil construc-
i tion. 2-watt capacity.
Voice coil impédance 3.2 ohms. Includes output
transformer which matches 50L6 or 5139
50B5 tubes. Only Lafayette has it for

EXTRA SPECIAL!
2 STATION INTERCOM BUY

HOME . NURSERY - OFFICE
GARAGE - STORE - FACTORY

Conmiplete 2 way system. [deal for a dozen
uses right in your home or place of busi-
ness. Install in & minutes with screw
driver. Calls can originate from either
end. A baby’s whimper will pick up at 15
feet. So powerful remote will operate over 2,000
from master station. Plastic cabinets, tubes, 50°
connecting wire, ete.. included. Supply will be
limited to readers of this magazme,s 95

s0 send coupon with order... 12

It's special news — for you — this exciting
combine of Lafayette and Concord. Speciul,
because now you can get from the lavgest
organization in the industry

1. GREATEST VALUES

Tremendous purchasing power makes possible the
lowest prices in the industry. Lafayette buys in
huge quantities . . . savings are pussed along. Just
look through our new catalog and see what we mean
Compare Lafayette parts, radios. equipment do!lar for
dollar. See If you can match the vafue anywhere!

2. BIGGER STOCKS

Lafayette’s huge stocks are complete to the tiniest
accessory. Thousands upon thousands of items in-
¢luding many hard-to-get today. Full assortments,
of course, in ham and hi-fi gear. Sound Systems?
You bet! Lafayette P. A. is vears ahead in en.
gineering, styling, matchless performance.

TELEVISION'S BIG NEwS — you cun find the latest
Tv gear at Lafayette-Concord. Add dozens of am
and FM models, and kits of every size and type.
Pages and pages of 'em in the catalog. And don’t
forget Lafayette's reputation as Test Equipment
headquarters. Every known name is represented.
Stocks are always complete and up-to-the-minute.

3. FASTER DELIVERY

Pahokee. Fla., Paducah, Kyv.. or Painted Post,
Wyo., ho matter where you are — vou gave time
when you buy at Lafayette-Concord. Three Big
Shipping Centers. located in focal spots in the
South, East., and West, speed your order the same
day it's received, Yes xir, faster than you ¢an say
super-sonic, your order is being processed through the
world’s largest radio house — marked 3pecial all the way

4. ENGINEERING SERVICE

Stumped on a P.A. puzzler? Shoot the problem to
our engineers — we hate to brag, but they‘re smart
And that goes for our entire stafl of answer-men.
Hi-Fi, Television (you’ll run into lulus in TV),
you think them up, we'll answer them promptly.

5. 0LD TIME RELIABILITY

For 29 vears, Lafayette-Concord has been giving
folks “‘the best at the fairest prices™. This reliabil-
ity is an old story to 500,000 satisfied customers So
why take chances on unknowns? Trade with good old reli
able Lafayette-Concord — you'll be sure of a square (eal.

There you have § good reasons, and you'll prob-
ably think of a few new onez yourself, once you
start doing business with Lafayette-Concord.
Don't forget, too, the convenient L.C outlets.
Check the addresses below. When you're in the
neighborhood, drop in. Whether you buy or chat,
we think you’ll like the way we do business,

Jafayette (oncord

100 SIXTH AVENUE, NEW YORK 13
265 PEACHTREE STREET, ATLANTA 3
24 CENTRAL AVENUE, NEWARK 2
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229 W. MADISON STREET, CHICAGO 6
110 FEDERAL STREET, BOSTON 10
542 EAST FORDHAM ROAD, BRONX 58

ETTE-CONC RD RADIO

LAFAY

BRAND NEW CATALOG!

Don’t confuse this big book with any catalog
you've ever seen before! When you get your
copy, you'll see why. It's complete! What a
book to huve! Page after page on television,
hi-fi, radios, P.A_, parts, tools, test equip-
ment, etc., etc. Everything in radio is here.
But that’s only the start of the story.
Lafayette-Concord prices are lowest — get
this FREFE book now and see for yourself!

JUST OFF THE PRESS!
Whatever your interest in radio — service
work, engineer, hobbyist, experimenter, be-
ginner — there’s more in this book for you
than in any ever before published. Don’t
delay. Mail the coupon. on penny posteard.

RUSH THIS COUPON FOR
FRE CATALOG

AND FOR ORDERING;

r---------.--.-- -------I

AFSYLITEE CONCORD, DEPT Ji-R [ ]
. 0 Sinth Ave, New York 13, or [ ]
§ 901 W Jucksun Bivd, Chicige 7 :
1
§ O Pleasc sush FREE catalog Nuo. 89 :
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[ ] ]
B ADDRESS. H
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Test Instruments
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ohm point 1, the 2,000-ohm point 2, and
so on up to 10. Then carefully replace
the dial.

The accuracy of the calibration will
depend upon the precision of the exter-
nal meter or bridge used, the care with
which the dial points are inseribed, as
well as the care with which the dial is
replaced on the rheostat shaft after ink-
ing.

Fig. 3—W.iring is rigid and leads are short.
Operating the bridge

An u.¢. signal is used for most meas-
urements, This is supplied in most cases
by an audio oscillator. Connect the oscil-
lator and the null detector to the bridge
with short lengths of flexible shielded
cable. Fig. 4 shows the bridge supplied
by an audio oscillator and conncected to
an oscilloscope used as the null detec-
tor. This IS a very sensitive arrange-
ment.

Plug in the standards and connect the
unknown resistor, capacitor, or inductor
as indicated in Tables 1, 2. and 3. Ad-
just the rheostat for a sharp null. Read
the resistance, capacitance, or induet-
ance of the unknown from the dial, ac-
cording to the range given in the table.
If no null is obtained with a given set
of standards, change the standards to
the next range.

Very often, a sharp null is not ob-
tained during capacitance checks. This
is due to capacitor power factor. For
sharpening the null and for measuring
the power factor, the scheme shown in
Fig. 5 is recommended. A ealibrated

STANDARD CAPACITOR
~—

R CALIBRATED
RHEQSTAT

CALIBRATED RHEQ,

< g
s & BRIDGE TERMINALS 5 o

fig5 fig 6

Fig. 5—Extra rheostat measures power factor.

Fig. 6—Adjust R for the sharpest indication.

rheostat, R, is connected in series with
the standard capacitor and bridge ter-
minals 5 and 6. The rheostat must be
connected by the shortest possible leads.
R is adjusted along with the bridge dial
until the sharpest null is obtained. At
this point, the power factor of the capac-
itor under measurement may be deter-

TABLE |
Resistance measurement

Range Terms. |-2 Terms. 3-4

{ohms) {ohms) {ohms)
Al 10,000 |
0.1-10 10,000 10
1-100 10,000 100
10-1,000 10,000 1,000
100-10,000 10,000 10,000
1,000-100,000 1,000 10,000
10,000-1,000,000 100 10,000
Connect unknown resistor to terminals 5-6.

mined by means of the formula, Power
Factor () = 000628 fRC. where f is
the hridge signal {r.queney in eyeles, R
is the resistance of the auxiliary rheo-
stat at its null, and C. is the value of
the unknown capacitor in microfarads.

A sharp null often cannot be obtained
in inductance measurements hecause of
the resistance of the coil under test. To
improve this situation, a calibrated rheo-
stat, R, is connected in parallel with the
standard capacitor and bridge terminals
5 and 6, Fig. 6. R then is adjusted along

Fig. 4—Bridge used with generator and 'scope.

with the bridge dial to give the sharpest
null. At this point, the equivalent series
resistance of the coil may be determined
by the formula, Equivalent Series Re-

R.R,
sistance (ochms) = where R. is the

R

standard resistor connected to terminals

TABLE 2
Capacitance measurement
Range Terms, 1-2 Terms, 5-6
[ohms) [1af)

1-100 puf 10,000 .000t
10-1,000 upf 10,000 001
100 upf-01 pf 10,000 .01
001-0.1 uf 1,000 .0l
O1-1 10,000 |
0.1-10 pf 1,000 l
1-100 pf 100 1

Connect unknown capacitor to terminals
3 and 4.

3 and 4, R, is the resistance of the main
bridge rheostat at its null, and R is the
resistance of the auxiliary rheostat at
its null. Use the shortest possible leads
hetween the rheostat and the bridge ter-
minals.

To check resistance by the d.c.-bridge
method, connect a 1%- to 4%-volt bat-
ery to jack J1, and a zero-center d.c.
microammeter (100-0-100, 50-0-50 or
lower) to jack J2, Connect a pushbutton
switeh in series with the battery and J1.
Set up the bridge for resistance accord-
ing to Table 1. As the bridge dial is ro-
tated, depress the pushbutton intermit-
tently, noting whether null is ap-
proached. As the meter deflection ap-
proaches null, the pushbutton may be
held down safely. Exaict null, of course,
is indicated by zero meter deflection.

TABLE 3
{Inductance measurement)
Range Terms. 3-4 Terms. 5.6
{ohms) {nf)

1-100 yih I 0l
10-1,000 yih 10 o1}
100 1h-10 mh 100 .01
1-100 mh 1,000 .01
10-1,000 mh 10,000 .01
0.1-10 h 1,000 |
1-100 h 10,000 |

Connect unknown coil to terminals |
and 2.

"The sign means RADIOS, you muffinhead!"
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not drop you off at the elementary job training

EVERY WEEK letters from students and graduates
tell us of new pay increases and promotions that
are made possible through the help of modern
technical training with CREIL

Said one man recently: “. . . I am happy to
report that in the past seven months with Station
K - - -, I have received three increases in salary and
a promotion which can be partly credited to CREL”

phase. You quickly advance lesson-by-lesson to the
more advanced study of engineering principles
and practice. The courses are practical, authorita-
tive and easy to follow.

Your future success can be assured by the plans
you make today. Just figure out for yourself how

Hundreds of engineers and technicians with key
positions in the radio industry, broadcasting, FM
and Television owe their sucessful iraining to
CREI. We are ready to help you in the same way
we have been helping others for over 20 years.

Even if your radio experience is limited, there
is a CREI course for you. CREI takes you all the
way to a practical engineering level. CREI does

many good jobs are waiting for good men to fill
them. These men must have modern training to
handle intricate present day equipment. You can’t
say, “I don’t need more training.” Every radio
man needs more training to increase his technical
knowledge, no matter how limited or how great his
experience.

Send for and read our 24-page booklet that explains our
self-improvement program—our courses-——and what we
ean do for you and your future. CREI courses are atill
available at pre-inflation prices and today give you more
thorough instruction service per dollar than ever before—
on convenient terms. It costs you mnothing to read the
facts. Please write today.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

16th and Park Road, N. W., Depl. RC-9. Washingion 10, D. C.

Gentlemen: Please send your free booklet, “CREI training for
your better job in Radio-Electronics,” together with full details
of your home-study training. [ am attaching a brief resume of
my experience, education and present position.

Check field of greatest interest:
[J PRACTICAL RADIO-ELECTRONICS [] PRACTICAL TVELEVISION
[C] BROADCASTING [] AERDNAUTICAL RADID ENGINEERING

[ l d.
Capitol Radio
L) - ‘@
E“gl“eerlng I“S'l'“'e [J RECEIVER SERVICING [ INDUSTRIAL ELECTRONICS
NAME. T = - — S —————

An Accredited Technical Institute STREET

Dept. RC-9, 16th & Park Rd., N. W., Wash. 10, D. C.
Branch Offices: New York (7) 170 Broadway * San Francisco {2) 760 Market 5t.

SEPTEMBER, 1948
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The converter is mounted in a steel cabinet.

HE big problems in designing high-

frequency receiving equipment are

instability, drift (have you ever

tried to use the crystal filter of
your receiver on 6 or 10 meters?), and
a high signal-to-noise ratio. The first
two cease to be problems with erystal-
controlled equipment.

The pictures and diagram show the
simplicity of this crystal-controlled con-
verter. With it, any well-shielded re-
ceiver, capable of covering a frequency
range equal to the width of the desired
band, hecomes a sensitive receiver for
that band. All receiver controis are used
in the normal manner. Even the dial
calibration ean be used if a judicious
choice of crystals is made. With the con-
verter oscillator producing a 20-me out-
put. for instance, a 28.5-mc signal will
beat with it to give an 8.5-mc input to
the receiver; a 29-me signal will give 1
9-me input to the receiver; and so o .
The same relationship ean be had in
other bands. The ervstal table lists a few
of the e¢rystal frequencies which may be
used.

The extreme stability of the converter
is especially noticeable when receiving
weak DX signals through interference.

Below is a schematic diagram of the
converter. Assuming that 10- and 11-
meter signals are to be received. the
slug-tuned r.f. and mixer coils L2 and
L4 are resonated to 28.5 me. Being
heavily loaded, 1.4 allows approximately
equal amplification of all signals be-
tween 27 and 30 me. The 27- to 30-me

Four-Band

Converter

Has Crystal Control

signals beat with the 20-me oscillator
to produce T7- to 10-me difference fre-
quencies at the plate of the mixer tube.
The difference frequencies are fed into
the receiver. the tuning of which deter-
mines which signal will be further am-
plified and detected.

Tight antenna coupling broadens the
response of [.2 sutficiently to cover the
desired frequency range, and it puts the
greatest possible signal on the grid of
the r.f. amplitier—necessary for the best
signat-to-noise ratio. L4 is loaded by a
6,200-ohm resistor and by being closely
coupled to L3.

The receiver to be used with the con-
verter must be practically dead without
an antenna; otherwise unwanted signals
at the converter output frequency will
leak through and interfere with the de-
sired signals. Make the test at night
when the signals are loudest. Disconnect
the antenna. temporarily shielding the
terminals, if necessary. One or two weak
signals can be tolerated, because the
noise contributed by the converter will
cover them up; but strong signals will
cause annoying interference,

With a “souped-up” BC-348 there was
encugh pickup from the antenna ter-
minal for some commereial ¢. w. signals
to push the S meter well up the scale.
Use of crystal microphone connecters
and a shielded lead between the conver-
ter and the receiver eliminated the un-
wanted signals when the converter’s an-
tenna switch was not used. However,

with the switch and with an antenna
having considerable pickup at the un-
desired frequencies, weak signals would
feed through the small capacitances be-
tween the switch contacts.

TAL MIKE CONNECTOR / TO RCVR 6AKS5 (3)
% Y cow —1
CV‘/ o 6
= % RF "
L il iy
AVO 3| \

j !
6 LI :
l °3
1
ANT
o_a
2
B4+ 150/ 15MA G.JV/.SZSA_

The schematic diagram shows how simple the converter is. Three miniature iubes are used.

By HERBERT S. BRIER, W9EGQ

This does not occur with antennas
using half-wave elements fed with low-
impedance feeders (300 ohms or less),
and the switch does provide a convenient
method of switching the converter in
and out of the circuit: but with long-
wire antennas or high-impedance feed
lines, some spurious signals may leak
through.

All coils, except the oseillator eathode
coil, are wound on Millen type 74001,
slug-tuned, shielded, plug-in forms.

In construction, the parts lavout
closely follows the electrical sequence.
The hox used was 1% x 7 x 33% inches,
but a larger box with a hinged top is
recommended.

CRYSTAL TABLE

Crystal Crystal Sianal Receiver
Frea. {M¢) Harmonic Fregquency (Me) Dial
4 4th 21-21.8 5-5.5
3rd 21-21.5 6-6.5
5
+th 27-30 7-10
2nd 21-21.5 | 7.666-8.156
6.667
3rd 27-30 7-10
Fund. 2]1-21.5 11-11.8
10
2nd 27-30 7-10
Fund. 21-21.5 6.333-6.833
14,6067
3rd 50-54 6-10
Fund, 27-30 7-10
20
2nd 50-54 10-14
|

To obtain short leads the coil and
tube sockets in the v.f. and mixer stages
are turned so that pin 8 (the grid con-
nection of each coil socket) is adjacent
to pin 1 (control grid) ol the tube
sockets, and in the oscillator so that pin
3 (the plate connection) of the coil
socket is adjacent to tube socket pin 5
(plate). Pin 3 is the hot one on all coils,
and the numbers on the diagram indi-
cate the pins used for the remaining
connections.

Winding data for all coils is given in
the coil table.

All components below the chassis are
hung in place wherever convenient, aid-
ed by tie lugs. All grounds are made
directly to the chassis, and the only
shielding required, in addition to that

(Continued on page 56)
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NEW hallicrafters

Designed for Short Wave
Listeners and DX Fans

(A E NN N NN NN NN NFENYENENNNRNNREN]
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Developed and built especially for the SWL. Total tuning range
is 540 ke to 110 mc, continuously, covering world-wide Short.
Wave and special services, broadcast, and all FM channels between
27 mc and 110 me. Features: professional slide-rule dial wich
foreign Short-Wave stations and all services (marine, aviation, etc.)
located on the dial; 500 ke crystal calibrator; pointer adjustment
to set receiver on exact frequency; single knob tuning, 60 10 1
tuning ratio; each band separately illuminated; series type ANL;
4-position tone control; high-fidelity audio system; 8 watrs output;
dual IF channels; six-step selectivity; crystal filier; record-player
input—plus a host of other desirable features. In handsome steel
cabinet, 207 x 10%4” x 16”. For 105-125 voles, 50-60 cycle AC.
Complete with wubes, Shpg. wt., 65 lbs.

97-585. §X-62. NET, fo.b. Chicago.......coe00vievann. 524950

Terms: $49.90 down, $17.63 monthly for 12 months.

97-780. R-42 Speaker. Bass-reflex 1ype, in matching meral cabinet!

Shpg. wt.,, 20 1bs. NET .. ci.iviiieeiioiisianonnans veee.. $34.50
97-568. B-42 Tilt-Base. Chrome finished.
Shpg. wi., 61bs. NET . ... ...c.ciiiiinieinnnnns 000 000 0000 $7.50

505 TELEVISION TABLE MODEL
The immensely popular direci-viewing Hallicrafiers There’s only ONE COMPLETE

TV receiver in a distinctively styled wood table
model cabinet. Here's perfected, clear, sharp, bright . o . ’
Television at amazingly low cost. Provides a brilliant R(ldlo BUYIﬂg GU|de - " S
piciure 53%” long by 4” high—a full 23 sq. inch

picture ares. Easy to operate: push-button siuation . A l l | E D’ S c ATA l 0 G !

setection, simplified contrast control, easy horizon1al

and vertical framing. Has built-in 6" x 4” oval PM Get the Rodio Buying Guide that's used by
speaker; excellent sound. Overall size: 20%4" long, thousands of expert servicemen, engineers,
11” high, 17" deep. For 105-125 volts, 50-60 cycles soundmen, Amateurs, builders ond experi-
AC. Complete with wbes. Shpg. wt., 45 lbs. $] 7950 menters! Rodio’s biggest catalog brings yau
97-803. NET, f.0.b. Chicago ..... ........ the widest selections of the newest and finest
Terms: $35.90 down, $12.68 monthly for 12 months, equipment, at money-saving low prices. Get
Famous Model T-55. Same as above, but in furniture every buying advantage at ALLIED—~speedy,
steel cabiner, finished in rich silver-gray. expert shipment, the' personal attention of 172 VALUE-PACKED
97.800. NET, f.o.b. Chicago ......ovvvuvnns $169.50 s_eusoned radio experts—complete sotisfac- 1
Terms: $33.90 down, $11.98 monthly for 12 months. I"°"'°:‘i:;f'7 order. Get your ALLIED Cata- PAGES. SEND FOR IT
og lo !

ALLED RADIO CORP.
833 W. Jackson Blvd., Dept. 2-J-3

.}
TH 3 WOR"D § Chicago 7, lllinois |
ST ALLI E D O Send FREE 172-Page ALLIED Catalog. |

Enter order for Hallicrafters Model, . -
LARGE * ’ g En'closedds O Full Payment :
O Part Payment (Batance €.0.D) |
R‘ o'o RA DI 0 0 Send ALUED Easy Payment Plan details and order blank. l
PPLV ’ Name. e B e e ¢ o sm O oo == |
sU Evengything in Radie » T
HOUSE - - - ancd Elcetnonics R |

City. Zone. State,
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R.f. and mixer tubes are covered with shields.

supplied by the coil and tube shields, is
the shielded output lead.

Preliminary adjustment

To put the converter in operation. in-
sert the 28-me coils, tubes, and crystal;
connect the converter output to the re-
ceiver antenna terminal through a
shielded line; and apply the proper volt-
ages. Connect a low-range voltmeter
across the oscillator cathode resistor and
adjust the slug in L4 for minimum read-
ing on the meter. The crystal oscillator
signal should be clearly received when
the receiver is tuned to the crystal fre-
quency or a harmonic thereof ; removing
the crystal will cause the signal to dis-
appear and will increase the meter read-
ing slightly.

If a signal generator is available, set
it to 28.5 me and couple it loosely to the
converter input. Tune the receiver dial
around 8.5 me until the sighal generator
is heard, and adjust the slugs in L2 and
L4 for maximum output. If a signal
generator is not available, simply set the
receiver dial to 8.5 megacycles and ad-
just the slugs for maximum noise out-
put with no antenna connected to the
converter. When the antenna is con-
nected, there will be a great increase 1n
background noise; and if the band is
open, signals can be tuned in by moving
the receiver dial between 7.16 and 9.7
me. The antenna will detune the input
circuit somewhat, and the slug in L2
should be readjusted with the receiver
dial set at 85 me. Its setting will be
much less eritical than before.

The same procedure is followed with
the 50-54-me coils; however, if it is
necessary to triple or quadruple the
fundamental crystal frequency to reach
40 me in the oscillator, it is quite diffi-
cult to tune the oscillator plate cireuit to
resonance by observing the variation in
voltage across the cathode resistor be-

Wind all coils except L6 on shielded forms.

cause the voltage is so small. A receiver
tuned to 40 mec can be used, by tuning
the slug for maximum signal strength;
but the easiest method is to leave the
28-mg coils in the r.f. and mixer stages
and, with the receiver dial set to 11.5
me, to adjust the slug in the 40-me
oscillator coil for maximum signal. Out-
put of the mixer will still be at the dif-
ference frequency between r.f. and oscil-
lator signals, but the oscillator will be
operating above the r.f. The converter
will work as well on 27 to 30 mc as be-
fore, hut the receiver dial calibration
will be backwards.

Once the oscillator i1s peaked. insert
the remaining 50-54-mc coils and adjust
as outlined for the 28-mc band. The re-
ceiver dial should be set near 12 me and
the signal generator to 52 mec. 50 to 54
me will correspond to 10 to 14 inc on the
receiver. Coils for the 21-mc¢ band are
similarly adjusted.

L1, as specified, is approximately cor-
rect for 300-ohm feeders. For feeders
of different impedance, the number of
turns must he changed for best results.
Three turns should be correct for 75
ohms, and 10 turns for 600 ochms, on 28
megacycles. On 50 megacycles two to six

turns are recommended. The more turns
used, the more L2 is loaded. Up to a
point the signal-to-noise ratio also im-
proves. The antenna itself has some
bearing on how heavily the input circuit
may be loaded. An antenna having con-
siderable pickup at the converter output
frequeney will eross modulate the 6AKS
grid when coupled too tightly, and sig-
nals will ride through without regard to
the position of the slugs in the coils.
When this effect is present, the antenna
is overcoupled; and reducing the num-
ber of turns in L1 not only eliminates
the trouble, but also increases the
strength of the desired signals.

An improvement in signal-to-tube-hiss
ratio may be obtained by adjusting the
mixer bias. Temporarily replace the
mixer cathode resistor with a 10.000-
ohm potentiometer. Replace the antenna
with a resistance of the same value as
the feeder impedance to eliminate out-
side signals. Pick up a weak, locally gen-
erated signal, and adjust the mixer bias
to the value that gives the greatest sig-
nal-to-noise ratio. Before adjustment,
the S meter may read S6 with signal
and drop to S4 without signal. Inereas-
ing the bias may drop the meter reading
to S5 with signal, and at the same time
drop the no-signal reading to S1, ohvi-
ously a tremendous improvement in sig-
nal-to-noise ratio. After the optimum
value is found, the actual resistance in
the circuit is read with an ohmmeter,
and the process repeated for another
band. The optimum value will be ditfer-
ent on each band, because it depends on
the amount of oscillator voltage being
injected into the mixer grid. Use the
lowest resistance, because within
limits—higher resistance merely reduces
mixer sensitivity slightly without affect-
ing the over-all signal-to-noise ratio.
However, if the resistance is less than
1,000 ohms on any band, it indicates that
insufficient oscillator voltage is being in-
jected into the mixer grid. Wrap an-
other turn of the wire forming capacitor
C around the mixer grid lead and repeat
the procedure.

When the converter is used with a
BC-348 receiver, bands 4 and 5 cover
only 6-9.5 and 9.5-13.5 me, aecording
to the dial calibration. Nevertheless,
without turning the band switch, the
entire 6- and 10-11-meter bands can he
covered by turning the dial beyond the
calibrated portion of the scale for the
high-frequency ends of these bands.

COIL TABLE
Turns
Signal Frequency (Mc)
21-21.5 27-30 50-54 REMARKS
| 5] 1 10 7 4 Over grounded end of L2,
Closewound. L3 pear top of
L2, L3, L4 22 15 ] form; L4 separated from L3
| by 1-16 inch.
T s ‘ 4 22 1 Closewound
Crystal Frequency (Mc)
4 5 6.667 10 14,667 20
i i | 5-10-mg¢, closewound,
L6 20 | 18 15 10 7 4L, 10-m¢, spaced wire diameter.
| ] | 14-20-mc, spaced to L-inch.

Al coils wound with No. 24 enamelled wire, except L5 for 21-21.5 mc and L1 for all bands, which
are wound with No. 28. L1 to LS are made on Millen 74001 x 14-inch-diameter shielded slug-

tuned forms, L6 on 34-inch plain forms.
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1 BEAM MECHANISM

‘The most powerful. compact as-
sembly offercd on surplus  for
beant rotation. 90:1 Kear ratlo
turned hy 24 vde motor that

wiil run on 12 vac. Biryrle ype
n.uy couplin 10
044 Lx 81 v“\\'\A"I!
New
110
5

sprocket  for
any  shafu.
with nu-illly
suavanteed, complete with
vae 10 12 vac =iep dmvn
- former

ning

DYNAMOTORS
Input Guthut  Radio .

Type volts Amps Volts Amps  Set Price
BD 77KMm 14 40 1 350 Be 191 $l‘__'.gll
PE 73 ) 19 1080 350 BC 37
DM 21 14 3. °85 .0vw G 31
DM 2iCX k- ] 1 g0 i 2
DM 25 13 2.0 e BC 36l
DM 26R 28 1 070 RO A
DM 33 ! H 20 B
DM 42 14 S SUIRS06 [

030
PE 55 12 I E LR LR B 25
PE 86 N 28 I TR 1.9,
PE 100 € 13/2¢ 12 SIS
6.
BD AR 93 .
23350 AN
33X0458
ZA 515 )
ZA 0516 1
B-19 pack lll) Matk 11
PN-—Nuw -Like New

ARC-5 ACCESSORIES

CONVERSION COILS FOR ARC-5

TRANSMITTERS
M.0. Coils P.A. Coils Antenna Frea. Range
Loading Coils

$1.00 each $1.00 each $.85 eacn

%6029 = 7247 :6033 3.4
#6030 29293 =603 4:5.

= 6032 = so:s 7.9.
CONVERSION KIT, consi hll u.' 1-M-t coll, 1-1A

I.ANTENNA COIL. n €  pioticular  freqg
range
ARC No. 0;58 \nrlnllll‘ receiving eapncitor. 62 1
tion, 3 seetivl spaclnz. B roworx.  Worm
ratio 33:1 .. S1

145

5 ’nm cabacitor. 2
05" sp-Aclnsz. ch
5832 Var.
spacing, (6 rotors, worm drive
Single revre. miK. racks $1.00;
Sinkle-shock mounts for rack $.501
DUAL CONTROL BOXES FOR HCVIts
TRANSMITTER TUNING UNITS
From BC 375: TU'u 1T.7-10 gl TU 10 (10.12.
TU 22 (3«0 h S0 kel 26 (200 .01) ke) $2.25 E.\ch

dual

For BC 681u: i 2.5.3 mc). TU 52 (6.35.8 mc | Th
53 (8.12 mr) .%1.75 Eachn
BC 223 AX: TU 17 12:3 mc¢); TU 18
3-4. L $1.9% Each

" POWER EQUIPMENT
STEP DOWN TRANSFORMER: I'ri: (0 220,110

volts

i 60 gyeles. 3 KVy, Nee. 115 v. 2300 solt insulation
Nize 12°y127x7” G 54
PLATE TRANSFORMER: Iri: 117 . 60 cv. 17000
@ 114 ma. with choke. Ol inumersed. Nize © ~x13”
\menr.u. ko 2 $65.00
Fil. Translormer l'l: 230 5 Mo ey AGKVA. Nee
5 v 3 $24.50
Fil. Yrans UX GBBE irk: 115 V. 6D ey, Nee: Two OV,
5.5 Amp Wde: ..’!H\\ Test - HTH 5 .32, .al)
[, L 210 Lo, L0-60 ¢y
21,000 v. 100 m.n . PR, .81 45 00

LINE VOLTAGE REG I'ri 492 138v 37/63 e
12

See 1157 7 15A E" I'\\ 967¢
VOI.TAI.-E REG. E at’ rtean Type R
90 13 ) ey l.lul. i 115

TRANSTAT VDLTAGE ﬂEG .o KVAL 0-115 5'7'5 i)d
i Circuit Breaker, 115 amps, G00: : $15.00
400 CYCLE TRANSFORMERS
K8 95580 1Irh: 110 v, 400 e, Nee: Suon v, 8 g, Sy
10 amb . . $12.50
2 12038; el 115 v, B0 ey, Sect 4540 v 200 0 $9 95
Plate Xfmr: I'riz 115 v, 3802860 oy, See: 2200 v 3%
voll amps ... W 0 $5. 5
l\ !{v.iil' Pric 115 v, 4002900 o Ser: fo-111 M7 10

K 9445: I'ri: 115 v 400-2100 ¢ See: 5
¥. B amip. Sv, 2 a

np.
te Xfwir: Pri: 115

2wl

[EN
3.50

a0 ey, Bec: 9800 o X0

32 ma. FEERCERE . . S $12.50

Xfmr: I'rl: 11 400 ey, See: 1E30-0-115a v,

n. e S, $1.75

Mate Xfmr: I'ri: 115 AN0 vy, See: GB0 vet. 8 ma. $1.15

POWER CHOKES

CHOKE: 4.5 w1 2% 1] atap 12

3 . $10.95

L3 Iu 2 oamp 8145 In | hiy ma . $2.45

8 5 hy, 125 ma l 30 M1ty 25 amp o

24 hy, a tQ w3 amp
(3 h), 150 ma - |50 Iiu.AI 2.5 hy, 130
Dual 7 hy. 75 ma. N L

hy, 65 ma . 1.65 Illml 5

Pugl 2 hy, 190 wma .. .78 & ly 65

18 liy. 150 ma D450 20y, 75

INVERTERS
PE 206-A. Input: X VDL @ 48 amp. Uutput 80 volts

00 volt-wups.
enclosed relay, fiit
PE 218: lnput:
olts @ 1500 volt-amps.
grd_Tunning conditi

CROSS POINTER |NDIGATOR

Two 0-200 microamp. movements in
” ease. Fach movement brought oul
lo 6-term. veceplicle at rear. Origl

mally used m-ll.S equlp- $2 50

ment. New ............

X0 eyeles, Ll . roniplete witl
. Illsl‘rucllon bunk ... 812,50
1K

mnps. cutp
380- 5(l(l rules I'nor pluslrgl but
12.50

O1-A . o 3 562 ... ... .. 89000
1A3 . .70 615 . - .89
2C21 m .69 703-A s . .00
2C22 = .69 T704-A .75
oy 705-A 2.85
707-8 20.00
TI14AY 15.00
715-8 12.00
720CY 25.00
721-A 3.60
723-A/'8 7.75
7248 1.75
724-D 2.50
725- A 25.C0
726-A 9.50
800 ... 2.25
801-A 1.10
804 e 9.95
811 1.95
814 5.95
813 2.30
836 1.15
837 1.95
843 . .59
860 . 15.00
861 40.00
874 1.95
876 4.95
889R = 78.5
1005 3%
1613 3 553 L5
1619 24
1624 .85
1629 .35
8012 3.95
9004 47
006 a7
6SL7 1.00 CEQ 72 1.95
e ... A F 50 . .79
7E5 . co.o. LOO E-1148 ¥a pa .75
7E6 32 F-127 . 20.00
10v 3 .60 FC 258A 165.00
12A6 .35 FC 27 40.00
12GP7 14.95 GL 562 75.00
12K8Y .65 GL 623 75.00
128F7 .49 GL 697 . 75.00
128R7 .72 ML 100 60.00
I5R 1.40 QK 59 45.00
2807 7 .75 QK 60 45.00
30 (Succ) 70 QK 6l 55.00
69 QK 62 55.(!0
3515 .66 RCA 932° .65
45 (snec) .59 vR 81 1.00
oL .79 VR 130 1.25
39, 44 49 VR 135 1.25
35 51 72 VR 137 1.25
227A 4.95 VR 130-30 73
225 8.80 vu 120 .00
2:0R 7.95 VU 134 i.00
263- A 20.00 WN 150 3.00
355- A 19.50 WT 260 5.00
530 90.00
531 45.00 Photo Cell
332 2.00 |—Wwith Cavity:
359 4.00 Cavity Only 35.00 ea.
THE NEWEST THING IN UHF.
l 10-350  MC. MAGNETRON IN
GLASS ENVELOPE. NEW, COM-
PLETE WITH DATA SHEET $39.50
TUBE FRQ. RANGE PK. PWR. OUT. PRICE
2431 g i 5o K $15.00
25,00
15.00
15.00
15.00
5 15.00
1 . 23.00
k= LW 25.00
I'k 3 = 25.00
) 21,000 my KW 17.50
Ay 15.00
Ty 2800 e, 1000 K.\W 25.00
KLYSTRONS: AR $7.7% TR $20.00
AGN ETS
Moy 2T TIE-N e, 91 2132, ahd
Fach $8.00
1 [T pole £ 7 nnle dinm 8.00
1500 anss, 14" pole faced. 1% pole dlam 8.00
w3 . et -1 naLne lHustable 2% 10 het
le e !l ¢ i
'I'I'\'ARLE PRGD "CW™ MAG NETRONS
Qivou Mes K 200 Mes
ul\ln "4I. A Mes
W—8§45 each $55 each
SPECIALS
Antenna Tuning Unit B8C 729-C. Includes variom
Ioading  enii. eontrolled from front panel turns in
licator, vacuum capacitor, (wideh nmy he switehed
in and oul of clrenlt), antenna

For coupling to whip
frem (ransmities 13C 61

New, complete L . 0
QBG-f. ECHO RANGING DRIVER-RECEIVER,
Complete tndersaler  sonml slanal  transmission and
reeepption ikt v range of to 600 yds,
freq. vange of 1% 1o 27 ke, New, complete with bat
tery  box leather chest, less  pro 5 00
jector ... 2

MINE DETECTOR
AN/IPRS-1. Can he used 1o Jdeteet
stcll as rocks. tree stumps, water vockets. eie

huried ohjects
kxery

lidive-oi ner. csinper, Prospector jeeds one, Complete
wiit. consisting of detector u amplifier.  bhead.
phiones, gler, resonator, vl necessary cables
and now .$12.75
With Batterles el $21.65

FEDERAL F.T.&R 101-A
TWO WIRE APPLIQUE

Provides nmxmrs balancing facilitles for four-wire re-
peater when I nn_iwo-wire whieh may be vniee
freuency telenhone lMacs of ohen wire, ot non-loadeti o
loaded eshle. Std. 197 ehannel Iron rack mte. I'rice
new, uy shinen, uanphle nnn terh 4 00

manaal
EE-B9 REPEATER l-.\l\-m“ range of tield telephone ap
up to 25 mlles. when Inxe in

paralus. such as EE
with spare tube and instruction $2'| 50

e, New,
manual, less stamslard type batteries

MICRO WAVE GENERATORS

ANJAPN-13A X Band compl. BE head and modulator,

nel. 726-A maxnetron amd masnet. two 793 A B klystrons
(lacul use & heacon), 11324 TR, rev |m||| dupleser. 11V
supply. blower, puise xfmr. Pk. I"wer Out: 15 KW apx.
Iuput A8 oy, Modulalor pulse duration .5 to 2
micresee, Abx. 13 KV PR Unlse. Compl. with all tubes
nel It R29 B, LKKR 73. two 72°

Compl. pky new 5 T Rt | 0'

'8 .10 ! y
|Aut'ndul;|:or“' Compl. pkg as abme less $'| 50.00

BAND AN AI N-2 Cmumc-la kI he |I amdi modu
lator, v fing maxnetron and makner. 417-4 miver. TK.
receivel. dunivxer,

| blower. ele. and mnmlele
pulser. With tubes . . . used. fait cond . $75 00

10 ¢'m. RE Mackake. (‘uncl-w: of: 8O Mnlr -Teceiver using
420 magnetron oxelllator, 250 KW peak input, 707-8 re
celver-mixer .$150.

Modulator-ator- alterator nilt for above $75 0o
Itecelver reclitier pow it for above 1 $25.00
Rotatlng antenna with parabolie refiector. New ... $75.00

. Used ... .$45.00
RT 38/APG-15  Transmitter-receiver. 2C43 Lighthiouse
tube osciilator. 5 KW, App. 2700 Me oueration ..$100.00

MICROWAVE TEST EQUIPMENT

W. E. ). 138 A, Slgnal generator, 2700 1o W0 me
TanKe I|"ll|llnlue tube ogeillater with attenuator & out

A meter JA VAC jnpun, res. I'Wr. subply. With cireult
diagram . ............ .350.00
TS-23d GP. 16 cni. Beho Dox with rewnaucv inillcator amd

mlerometer adjust cavity 5.00
3 em wavemeter. 2204 (o I1. ot me transnilssion (¥pg with
squuare HAnges .. , .$15.00
3 em stabilizer cavliy transmission type .$20.00

‘e.wurn frequency between
2M me. by hetern
ae  methml.  'owver  of
NXmtr ean he directly meas
ured, Meusures DO voltages
up to 300 Valts. original
operation v 110 400 cy.
but conversjon kll nmk“ it
operable on i10 ¥,
new, comnlete \\.lh lulu-s.
crystal. ecal chart, antehn
nieler & conversion kit .-ml
operating .$29.95

T8-159 TPX

data for 1ha V| 60 ey

COMPLETE LINE OF MICRDWAVE EQUIPMENT IN
: 10CM. 3CM. 1.25CM. SEND FOR MICROWAVE
R.

HEADSETS
Dynamic mike and hewdset combination, A high quuj-
ity. efleient i usedl in 1B-i9 tank NXmtrs. Mike &
phones compleie, new . -$2.75
H= 3u HEAT T: A foatherwelxht headset with insert
ispo phones 1 cut background neises to a minimnom.
nipeds nee.

L {500 ahmis)  as efticleney & hLigh

fiddel iy 5 L . 85¢

Matehing lnlnsfnrllull' to maten S04 ghms to B0 ohms

outp .35¢

[T} R ohing Imm-nlmgn- tubhber cu-h]nm

Comes with %7 el ug PI, Nev .§1.95

BAND PASS FILTER. T3, Sharp Imml pass peaked

at I ':_1 ’l‘“l - wilanee. 15in he
" output of recelver. Cuts one

(]I(.\I New, with citenly diagram. .. $2 25
INSTRUCTION MANUALS

BCII2. BC 342 $1.25

< $1.25

$ .75

$ .75

... 81,00

CONDENSER DRIVE ASSEMBLY

Rotates any coubled shait by mcans of
motor thru 90 deg. at rate of 5 deg. per

min. Operates on 55-110 vac. 60 cy. Man

ual _knoh permirs  rough adjusiment. o
WAV, =1} 4010203. New, complete with

cover aml

indi-

--$12.50

0
cator scale ..

131-C.
Liberty St.
New York 7, N.Y.

All merchandise guarantecd.
Send Money Order or Check.

COMMUNICATIONS EQIIIPMENT CO.

Mail orders promptly tilled.

All prices, F 0 B New York Clty.
Shipping charges sent €

PHONE
DIGBY
9-4124
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Front view of the set after conversion.

HE type R-44/ARR-5 v.h.f. receiv-

er is one of the hetter pieces of

military radio equipment to appear

on the surplus market. It is the
military version of the Hallicrafters’
S-36A v.h.f. FM-AM-C.W. receiver used
in the services as an airborne search
receiver for locating enemy radar and
communication channels between 27
and 143 me. The old and new FM broad-
cast bands and the 11-, 10-, and 6-meter
amateur bands are included in this
range; therefore this set will prove
equally useful as an FM broadcast re-
ceiver or a v.h.f. receiver for the ama-
teur bands.

This set ean be used as is by adding
a suitable power supply and loudspeak-
er; however, some changes and modifica-
tions improve its over-all performance
and adaptability for eivilian use.

RERADIATION SUPPRESSOR 50.n COAX IN

Amateur

This set makes a top-notch FM receiver

Rear of the R-44/ARR-5 v.h.f. receiver.

The R-44/ARR-5 was used with the
AN/APA-10 panoramic adapter or AN/
APA-8 radar indicator to provide visual
indications. These units were connected
to the receiver through co-axial connec-
tors on the front panel. A motor-driven
seanning device was provided for con-
tinually tuning back and forth over any
predetermined section of the tuning
range.

By L. W. MAY, JR., W5AJG

After carefully checking the circuits
of the ARR-5 and the commercial coun-
terpart, the S-36A, we found that the
major circuit differences are in the
audio circuit. The S-36A has a push-
pull output stage capable of several
watts undistorted audio output. while
the ARR-5 has a single output stage de-
livering only 50 milliwatts of audio. A
video output connection for feeding the
AN/APA-6 radar indicator was made
in the cathode circuit of the 6V6 a.f.
amplifier. The r.f. and if. channels are
practically identical and with a few
changes in both the a.f. and r.f. sections,
the ARR-5’s performance can be made
to approach that of the S-36A.

R.f. circuit alteratians

The modifications are not at all diffi-
cult and can be made by anyone familiar
with v.h.f. receiver construction. To
start with, the ARR-5 has an extra r.f.
amplifier stage using a 956 tube in a
reradiation suppressor stage. This is
an untuned 1.f. stage (Fig. 1) in a sep-
arate shielded box between the antenna
terminals and the standard r.f. section

(Continued on page 60)

_______ ] 500 COAX IN
e
{- l |r|:— ANT 503
RERADIATION STAGE | + 956
951,670 MIXER | 956 | I . oy TOMIXE
: || . A
! V | SIA s
NOT USED v
| REMOVE FROM SET { P i T ks
T — a7} % csﬁinz
" - K3 —
fig 2 :
ANT COMPENSATOR 25 ¢ ~SEE TEXT
+ 8+ PLATE SCREEN B+ SCREEN B+
SCREEND P FMg €50 AF GAIN FMg AF GAIN
.'
WS AFIN 4 34 050 TAF IN
i — EE:
6S 6SQ7 6V6
»ml@ 956 o aQJ—* e 1 A OUTPUT TRANS Tove
518 3 RE0
1m2 2 C63
‘"‘TZ[@ ity i
RS9 (63 RS9
173 ; 3 4 I
RS
‘"‘”'@ g ook Zrs6  Bnse R10% aps VIO, (oo $as6 S A0 257259
S5 + 20 Y04 1 ELECTROLYTIC
£ P L 0 Ul .= ADDED
8+ - =
= 8+
tig3 = = fig s

Fig. 1—R.f. circuit of the R-44/ARR-5 before conversion. Fig. 2—The r.f. circuit of the receiver after conversion. The reradiation stage is

removed bodily from the chassis. Fig. 3—An optional connection permitting separate attenas for each tuning range.

Fig. 4-—Note the

circuit of the combination audio-videc output stage before conversion. Fig. 5—The output stage after conversion is completed.
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Machines in RCA’s Lancaster Tube Plant are designed for mass production

of Kinescopes —television picture tubes—at lowest possible cost.

Behind rthe magic of a Television Tube

Every morning, 14 tons of glass
“bulhs”™ go down to the produc-
tion lines at the RCA Tube Plant
in Lancaster, Pa.

By evening, the bulbs are television
picture tubes, their luminescent faces
ready to glow—in television homes
everywhere —with news, sports, enter-
tainment, education, politics.

Born of glass, metals, chemicals,
the picture tube comes to life
through flame and heat. Its face is

SEPTEMBER, 1948

coated with fluorescent material —
forming a screen on which an elec-
tron gun “paints” moving images.

Each step is so delicately handled
that, although RCA craftsmen are
working with fragile glass, breakage
is less than 1%.

Water, twice-distilled, floats the
fluorescent material into place on
the face of the tube, where it clings
by molecular attraction—as a uni-
form and perfect coating.

Every phase of manufacture con-
forms to scientific specifications estab-
lished by RCA Labhoratories. Result:
Tclevision tubes of highest perfection
—assuring sharp, clear pictures on the
screens of RCA Victor home television
receivers.

When in Radio City, New York, be
sure to see the radio, television and
electronic wonders at RCA Exhibition
Hall, 36 West 49th Street. Free admis-
sion. Radio Corporation of America,
RCABuilding, Radio City, NewYork 20.

RADIO CORPORATION of AMERICA
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of the receiver. Its purpose is to sup-
press any radiation from the receiver it-
self, thereby preventing the enemy from
employing direction-finding techniques
te spot its location. Its efficiency in
suppressing any signal leaking out of
the receiver is remarkable. Unfortunate-
ly, it also does a fair job of suppressing
any incoming signal as well, making the
ARR-5 receiver relatively insensitive
and leaving much to be desired in the
way of a good v.h.f. job. This situation
is easily corrected by eliminating the
reradiation suppressor stage and rerout-
ing the antenna input directly into the
first 956 r.f. amplifier stage (Fig. 2).

Balanced 400-ohm antenna feeder
systems are emploved exclusively on the
v.h.f’s at WHAJG/WSJKM. Since the
ARR-5 is set up for a co-axial input of
50 ohms impedance. changes were made
in the mechanical construction of the set
to accommodate balanced inputs.

Referring to Figs. 1 and 2, the before-
and-after circuits of the r.f. section, and
to the photographs taken after moditica-
tion, it is seen that the suppressor stage
has been removed bodily and an opening
provided in the side of the first r.f. stage
compartment for the new balanced leads
to emerge. The primaries of transform-
ers T1, T2, and T3 were used for the
plate-coupling windings of the suppres-
sor tube, so thev have a relatively high
impedance. We use 400-ohm lines. so
these windings are removed entirely and
lower-impedance links of a few turns
substituted to serve as the antenna pick-
up coils. It is possible, by reducing the
number of turns to fit the particular
antenna in use, even to use the windings
without removing them. After doing
this, the coupling is still rather loose.
This may result in insufficient antenna
pickup and transfer. At this particular
installation, the coupling proved to be
insufficient with the original cut-down
primaries. Hence the new windings and
closer coupling.

Coupling capacitor C83 is also re-
moved, and the antenna is connected in
on the arm of S1A. If a 50-ohm co-axial
input is employved, the original front
panel receptacle labelled ANT can be
used and one side of the antenna coils
returned to ground. If separate an-
tennas are used, say one for 10 meters.
one for 6 meters and one for the new
88-108 me FM broadeast band, three

The reradiation stage
was originally located
on the rear of the sub-
chassis supporting the
rf. and oscillator as-
semblies. The original
antenna coils were re-
placed with coils wound
from thin copper strips.
This change resulted in
an overall gain increase
of 6 to 10 db. The an-
tenna primaries were
wound with rather
heavy bus bar covered
with suitable insulating
material.

separate inputs could Le provided on the
terminal plate on the side of the r.f.
compartment and switch section S1A
neglected altogether. This connection is
shown in Fig. 3.

With these changes in the r.f. section,
and after routine alignment of the trim-
mers C74, C75, and C76, performance is
better than with the reradiation sup-
pressor stage in the circuit. Signals
should average about 20 to 30 db strong-
er. This is quite an improvement, and
some users may tind the increase in gain
sutlicient for their needs. However, this
arrangement did not satisfy us for long
and additional changes were made.

In tracking the front end it was noted
that the receiver’s wide frequency range
makes it practically impossible to get
one antenna to look entirely resistive
over the whole range. An antenna com-
pensator was added across Cl1A to peak
the received signal. This is a small 25-
uuf variable condenser conveniently
mounted on the underside of the chassis,
in the present location of the a.f. gain
control. Remove this control and push
it aside. leaving the wiring intact. In-
stall the antenna compensator and drill
a4 %-inch hole through the chassis. This
will come out directly under the first
section of the main tuning condenser.
Use a picee of strap copper ahout 1/32
inch thick and % inch wide to eonnect
the two stators together, and another
piece to ground securely the bracket
which carries the antenna compensator.
The a.f. gain control may be mounted
on a small piece of bracket material
soldered to the chassis or screwed to
anvthing convenient and controlled from
the front panel by an extension shaft.
The co-axial antenna input receptacle
was removed, and the audio volume con-
trol shaft extends out through this open-
ing.

The panoramic adapter outlet was left
connected as it is convenient for work-
ing out of the r.f. section into a regular
communications receiver set at 5.25 me.
This affords greater selectivity than the
ARR-5 is capable of providing because
FM i.f. transformers are used, Be sure
to use a hlocking condenser. as the mixer
plate voltage appears on the outlet.

A.f. circuit alterations

The 6V6 video output stage has an
audio output of only 50 milliwatts (sce

Fig. 4). The circuit was altered as in
Fig. 5. The output transformer should
be of fair quality for best FM reception,
and may be mounted in place of the
filter choke L3 which isn’t needed since
sufficient filter may be included in the
power supply. All necessary changes
are shown on the before-and-after audio-
section schematic and all are of minov
importance. Only one component is add-
ed, a cathode bypass condenser for the
output tube.

No power supply is included. Any
normally well filtered supply providing
250 to 275 volts d.c. at about 100 ma and
6.3 v a.c. at approximately 2 amperes
may be used. The seanning motor re-
quires 24 volts d.c. at less than % am-
pere, if this feature is utilized. The
power input receptacle is replaced by a
5-prong socket.

Optional modifications

After the set had been working for a
few days, we deecided that there was a
chance that we were losing some signal
in the r.f. coils, which were wound on
bakelite forms. Consequently, T1, T2,
and T3 were all removed, the recently
wound antenna primaries being included
and carefully laid aside so that they
could be reinstalled should the coming
experiment prove disastrous.

First, a length of common copper
strip about 1/32-inch thick and %-inch
wide was connected from the ground
point of the rotor on the main tuning
to the ground side of the r.f. grid coils.
Another piece of this material was
used for winding the coils themselves,
in a spiral fashion, making a very rigid
air-supporting structure. The new low-
impedance antenna coils were then
wound from rather heavy bus wire. On
the first try, nothing would resonate—
it seems that when using this flat copper
ribhon or strip material for coils, ap-
proximately fwice as many turns are re-
quired as when using ordinary wire
coils.

After increasing the number of turns
on the copper-ribbon coils, the r.f. stage
performed beautifully. By tuning in a
known station and watching the S-
meter. it appeared that a worth-while
improvement resulted.

With these changes the ARR-5 be-
conies a very desirable piece of v.h.f.
receiving gear. versatile and verv us-
able. It is suspected that lots of v.h.f.
men grabbed this set for the same pur-
pose for which the writer uses it pri-
marily — that 1is, checking the muf
(maximum wusable frequency) between
30 and 50 me. Intelligently used in this
manner, it will save many fruitless
hours of listening to dead 50-me air.
One v.h.f. enthusiast contacted, who
used an ARR-5 for this purpose, avowed
he would set up the sector automatic
tuning and insert a relay in the a.v.c.
system, so when 2 signal was scanned
by the automatic mechanism, the set
would stop on the signal and ring a
warning bell, indicating that 50 mec was
in business. Could be—anyway, it’s food
for thought.

RADIO-CRAFT for
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lLARGEST sTOCK OF TUBES IN THE COUNTRY

ALL BRAND NEW — STANDARD BRANDS — QUANTITY PRICES ON REQUEST — Minimum Order $S,OO
1R24 ....$ 4.95 SMP7 ... 1495 806 17.50 C58 ..... 12.95 1C6 ...... 1.06 6AQIGT 88 6Y6G ,.... .88 14H7 .. .. .88
1B25A .. 4.95| 10BP4 .. 34.95( 807 125/ C6A ... 9.95|1CiG ..... 106 6ARS ..., 66 6Z7G .. 1.28 | 1437
1B26 .,.. 1595 106CP4A . 42.20 | 808 Z.SS’CGJ. .. 1295 | 1C8 ... .. BB 6AT6 ..... .51 BZY5G .. .72 | 14N7
1827 ... 4.95 | 10FP4 .. 5450 809 250 | CEQ72 . 1.95 | 1D5G ..... 1.28 6AU6 ..... .72 7A4/XXL . .72| 14Q7
1828 ... 495 10HP4 .. 49.50 810 7.45 | CK1005 39 [1DSGP ... 1.28 | 6AVE ..... 54| TAS .. .. .72 14R7 .

IB32 ... 4.95|10Y . .69 | 811 2.25 | CK1008 . 69 | 1D7G .. 1.06 | 6B4G ... .. 1.06 | 7A6 ... ... .72 1487
1B56 .... 8.00| 10 spec.. .69 | 812 29. |EF50 .. .79 | 1DSGT . 1.28 | 6B5 156 | TAT ...... .72|14W7
IN21 .. 59 [ 12DP7 .. 14.95 | 812H ... 690 | EL3C .. 4.95 | IESGT ... 1.56 | 686G . 72| TA8 . 72 | MXT
IN23 ... 59 12GPT .. 1495|813 ..., 7.495 | EL223 1.95 | IE7GT .... 1.56 | 6R7 106 | 7ADT ... 1.06 | 14X4
1P22 .. 1150 | 12JpP4 .. 60.00 | 814 ... .. 495 | F123A .. 1295 IFY . ... 88 | 6B8 . 1.06 | 7TAF7 ..., 7219
1P24 ... 2.00 [15AP4 .. 12500815 ..... 250 FI27A 22.50 | 1F5G ..... .88 |6B8G _. 1.06 | TAGT .,... 88| 19T8
1821 .... 195015E ... 150|816 .. .. L1%|F&eo ... 150.00 | 1Fé L... L2R|6BAS _.... 66| TAHT .. ... 88|20

2aP1 295 15R ... 150|822 .. ... 11.95|FGBIA . 6.95 | 1FiG ..... 1.25 | 6BE6 ..... .66 7Bi oy B2 ][22
2R2Z ... 5.35 20APs .. 270.00 | 826 ... .. 79 | FGlos 19.95 | 1GIGT ... .88 |6BGEG ... 1.92 | 7B5 .. .... .72 |24A ...
2C21 ... 98 | 234 ., 49 | 827R 99.50 | FG172A 32,50 | 1G6GT .. 88| 6RHE ... 93 | 76 .. 72| 25A6
2022 aia .:19] 15 spee.. 49828 . ... 6.95 | FG238B . 160.00 | 114G ..., . .72 | 6BJ6 I I T4 72| 25AG6 ..
2C26A .. g5 | 75TL ... 3.95|829/A/B 7.95 | GL14§ I THS .72 | 25AC5G
2C34 .. 59 [ 100TH .. 12.95 | 829B/31E29 4.95 [ GL605 ; 7(::/1203,\ 1.06 | 25C6G
2C40 ... 1.98[100TS .. 3.00|830B 5.25 | GL697 . | 7C5 . .72 [ 2516
2C43 .... 750 [102F ... 4.00|832/A 3.95 [ HF100 .9 | 7Cs .72 | 25L6¢
2C44 ... LT3 tiA L .69 | 833A ... 39.50 | HF200 (o, 72| 25Y5
2C46 ... 7.50 (114B ... 125|836 ..... L15]HY24 . TE5/1201 1.06 | 2525
2D21 ...  1.69 (120 ..... 5951837 .. 2.50 | HY31Z ; TE6 . 720 25Z6 ... ..
2D29 ... 139 12147 00. 265|838 ... 3.95 | HY69 A [ 7ER 88 | 25Z6GT | .. .54
2E22 ... L50|203B ... 10.95|841 69| HYT5 . .25 | 7F7 . 8826 ........ 60
2E24 .. .. 437 [203R ... 5.95 843 69 [ HY1148 .25 TF8 .. 1.06 [ 27 ........ .54
2E25 .... 3.95| 201A 49.95 495 | HY115 .25 217G7/1232 .. 1.06 | 28D7 ..., .98
2E26 ... 3.29 203B 4.50 5.95 [ HY615 .. .25 G TAT ...... B0 |30 .. . ..., .72
2E30 ... 2250211 _..,.. .98 98.00 | HYE1148 48 116G ... .. 1.06 | 6F6GT 60 | 717 | 1.06 | 31 BB
2J21A° . 1495 | 2154 ... 300 1495 | HY1231Z 5.50 | 1LIEG .. ... 1.06 | 6F7 1.06 | 7K7 . 1.06 32 . ....... 1.06
2322 ... 24.95|2135C ...  1.50 3.00 | Y1269 50 S5 ; TLT . 88 | 3ZLIGT 1.28
2326 .. 14.95 | 2214 ... 2.9% 49.95 | KC1 ] iNT .88 | 13 1.06
2131 ... 24.95| 2224 . 120.00 69 | KU6T6 Q7 d2034 L 1.06
2J32 ..., 2495 227A 3.95 98 | ML100 TRT .88 | 35/51 72
2134 ... 24.95| 241B 90.01) 89 | ML101 87 1.06 | 353A5 . .... M
2138 .... 3750 242C ... 5.95 1.95 [ ML502 Vi _1.06 | 3585 ... 72
2539 ... 3495 | 249C ... 3.49 75.00 | MR4 TWi ...... 1.06  35L6GT ... .60
2340 ... 3495 2501 7.95 2.50 | QK59 TX7/XXFM 1.06 | 35W4 A6
2342 ... 34.95| 250TH 19.5 2.49 | QK60 ER D £ 72|35Y4 ... T2
2J49 ... 3495 | 250TL .. w.sn 98 [ QK61 2137y L N2l 4528  osre 272
2351 ... 34.95|252A ... 4.95 2.49 | QK62 10 .. ..... V.56 | 35Z4GT ... .50
2JB51 .0 495|954 11 495 89 | REL21 12A6 ..... .89 |35Z5GT ... .16
2353 ..., 25.00|374A .. 1.2 98 | RK1 12A6GT .. 1.06 [ 35Z6G .... .88
2054 ... 25.00 { 274B 1.25 98 | RK21 12A7 C 10636 ... .. ... .88
2K25 ... 2485 (3004 .., 4.95 110.00 | RK22 12A8GT ... 72|37 L., 60
2K28 ... 24.95|304TH .  7.93 200.00 | RK25 lZ-\H?(‘T 88|38 .. ... 72
3APY ... 2.95| 304TL .. 1.98 7.95 | RK33 12AL5 .72 39/44 ... 59
aB22 ... 495 (3054 ... 12,95 11.95 | RK34 124T6 ... 53441 .

K23 . 495 307A 6.25 2.95 | RK59 12AT7 ... 1.06
an24 1.95 | a10 ... .. 4.95 981 RK60 12A176 ... .72
aB25 9813114 1.98 495 | RK65 A8
IRB26 5.95| 316A 89 1.06 | RKé9 .96
3BP1 2.95 | 3224 120.00 4.95 | RK72 .66
3C21 5.95 | 3274 4.95 G50 RK73 ... 395 |2x2a ..., eeleLT ... .66
3C22 2.95| 3314 4.95 75 | RKSG .89
acz3 4.95 | 350/A/R 2.95 a5 [ RX120 0. 1000 | 3A5 ... .. 1.29 | 6NGG ..., .60
3C24 69 1 3538 4.95 5| T20 .60
3C30 1.50 | 368AS 9.95 g5 TZie L .54
3CP1 3.00 | 371A 2.85 .75 | UX6653 SGT ... | )
apPt 395|301 2.95 .69 | V700 89 | 6Q6G/6TTG 106\ 22
3EP1 3.95 | aggA 7.95 | 1000 spec. 24.95 | VRT5 . 1.06 GQ': . 72| 72
D214 3.00 | 3934 7.95 | 1000T 75.00 | VRIR .. ; . L06|6QTG ..., .60 .60
3E29 4.95 1 3944 1.56 | 1611 9% | VRIO 75 ‘72 | Q76T 60 .88
Gri 1951 4174 24.95 | 1613 VRl 49 B8R [6RT ...... .BR ‘88
1-65A 14.50 | (14A 3.95| 1614 VRS2 75 72 | 6RIGT 88 60
e ] Bl
i-2 1619 150 .98 o 876G E 12SA7GT .. .60
A1, 1621 ... 1.98| VTI27A [ 1.63 | 68RGT . .96 1287 .72
4APLO 1622 175 | VLT : 1.28 | 68A7 .60 0
1h24 1624 1.75 | WL160 .51 [ 6SATGT 60 ‘50
4C35 1625 A% | WL168 . 88 | SBTY 88 L2
4E27 ... g . 1626 A9 | WL332A Kk 88 | 68C7 w 88
128 ... 34950794 . 495 1627 7.95 | WES62 . 150. 60 | 6SDTGT 96 b
1329 ... 3495 ] 7904 3.95 [ 1629 69| WE616 . 105.00 ] 5 ... .&0|GSF5 .60 .
5API .. 4.95 | 738 . 4.95 | 1630 7.50 | WL619 50 | 6S3GT 72 60
5AP4 5.95 | 704 1.98 [ 1636 . 5.95| 7225 18 | 6SF7 72 60
SR L35 | rg3A 245 | 1638 .. AR [ oAz 50 | 68GT .78 .60
5RP4 4.95|,ar.uv 24.95 | 1641 79| 0OAT/VRIS. .60 [ 68HT . ... .72 T s
5CP1 3.95 | 708CY 24.95] 1642 . A8 [ 0AG AR 68T7 60 | 4551 7GT .88
5CP7T 13.95 | 7074/B 24.95 | 1654 P 1.98 | ONB2 1.06 [ 6837GT 60 agNIGT . .80
5D21 2995 soga 7.95 | 1665 . R | OR3/VRS. 88 | 68K7 .. .. -“"msm B 54
sFP? 3.95 | 7004 9.95 | 1851 . 1.25| OC3/VRI105 .72 | 6SKIGT 60| 13507GT ‘54
5GP1 9.95 | zyq'y I.65 [ 'R52 ... L.0& | OD3/VRI150 12 | 6SLIGT B8 | 158RT .. 12
5JP1 T3 1 294y 14.95 | 1853 . 10600 ... ... .72 | 6SNIGT 80 [ 12QRIGT .. .72
3329 29.50 1 715A/B . 19.95 | 1963 950V : ol 72 ] 6807 Sl jaxs ‘a8
5J30 29.50 | 715 29.50 | 2p80 . 88|04 . 88| GARS/6NS. 8B 6SQIGT ... 51| 57 28
5LP1 1195 [ 2174 1.65 [ ng51 . 08 | 0Z4G ... BRIgaprig51 106 | 6SRT ATV 1.06
AAFeG | t-ag]rzecy 395 140 .. 20.00 | OIA S916aCsGT .. 16| BSRTGT fe | 1423 1.56
6C21 ... 2495 121A/B 135 5s1a . 49514 - Canleaciissz 106 | 8330 - GR|aaT/tanT 88
i 1.95 | 727AB 59515516 .. 595 ( jaap 7 128 6ADIG 1.06 | cavy T 14AF1/A\D .88
611 ... 195 124A/B 4.95 | 5562 10.00 | {ASGT ‘88  6AGS 96| ¢U's 6G5 . 72 | 14B6 38
fORG ... 1.25|125A 24.95 | 7197 39 | tA6 . 1,06 | 6AGT .. ... L.06 | U GGT 12 1487 L. .88
TBPT .. 4.95|728A ... 2350|8005 .. 4.95 | 1ATGT 72 | 6AHG 1.42 | 6UTG 60 1UBR ... .88
TEP4 ... 1785 800 2.25 | gn11 .. 295 1ABS 1.06  6AJS .. 99 6Vsa 1.06 | 14C5 88
TGPY ... 19.40 | 801A . 98 | go12 . .. 495 1B3GT 1.56 | 6AKS 99 | 6VEGT 201407 . 88
9GP7 ... 15.00 802 ..... 2.85/8013 .... 2.95| 1B4 1.28 6AKS .. BRI 6WIG 88 | 14E6 .
9JP) ... 3.95 803 ..... B8.95 8016 . 189 1R5/25S .. 1.06 KALS . .72 6X4 54 14ET .88
9IP2 ... 395 804 ..... 9.95| 020 . 295 IBIGT .... 1.06 6ALIGT 1.06 6X5 ... ... .88 I4F7 .88
9LP7 .. 495 805 ..... 495 8025 .... T7.95 I1C5GT 72 6AQE .. 66  6X5GT 54 | 14FB 1.06
Prices Subject to Change Without Notice All Types in Stock Now — Subject to Prior Sale

20% DEPOSIT

WITH ORDERS & ALL PRICES

UNLESS RATED FO.B.N.Y.C.
160 GREENWICH STREET DEPT. C NEW YORK 6, N. Y.

SEPTEMBER, 1948



Amateur

Relay-Controlled Ham Rig

The c.w. key controls the whole station

By RICHARD H. DORF, W2QMIi

HE control system of this 60-watt

c.w. transmitter was designed after

the writer saw a number of ham

stations where changing over from
receive to transmit involved throwing
three or four switches, unplugging a
pair of phones and going through a
moderate acrobatic routine.

Pressing the key puts the station on
the air, switches the antenna to the
transmitter, and silences the receiver.
When keying is finished the receiver
automatically comes on again, the an-
tenna swings over to it, and the trans-
mitter goes off. A self-contained audio
keyving monitor operates a small loud-
speaker on the transmitter panel. This
control system was designed for this rig
but can be readily applied to any size
c.w. transmitter.

The rig is a standard oscillator-am-
plifier combination. As the schematic,
Fig. 1 shows, a 6V6 Pierce oscillator
drives an 807 power amplifier, Depend-
ing on the power-supply voltage, outputs
up to 50 watts are possible.

Five crystal sockets and a selector
switch are provided for quick freguency
change. 80- and 40-meter crystals can be
used for the 80- and 40-meter bands or
80-meter crystals can be used for 40
meters by using the final stage as a

cieney and reduces the power output.

The oscillator cathode is keyed so that
the transmitter can be used for break-in
work, if desired. The OD3/VR150 volt-
age regulator keeps the oscillator plate
and screen voltages almost constant, so
there is no perceptible chirp. The elick
filter (RFC1, RFC2, C1, C2, and R1) is
so effective that no clicks can be heard
even when the receiver is placed right
next to the transmitter.

The oscillator is capacitively coupled
to the 807. Try different values for C3
if the 807 grid current is less than 3.5
ma with the key down.

Grid-leak bias is used on the 807 to
avoid the loss of plate voltage that
would be caused by a cathode resistor.
A 6V6 is connected between screen and
ground to prevent the 807 from burning
up when there is no signal (key up) and
no bias. When the key is up there is no
bhias on the 6V6 and it draws maximum
plate current. This large current, pass-
ing through the 807 screen resistor, R2,
causes a large voltage drop across it.
The voltage on the screen is, therefore,
very small. This prevents 807 plate cur-
rent from rising to more than about 40
ma.

When the oscillator is keyed the grid-
leak Dbias on the 807 is applied through

doubler. This, however, impairs effi- the 100K isolating resistor to the grid of
ANT
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N— 4 [T Loo? RCYR ANT
002 3 2.5mm éﬁ.ooozs 2.002 2 G
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Fig. 1==Six relays are used in the fransmitter. The antenna may be a random length of wire.

the 6V6. This cuts off the 6V6 and re-
stores the 807 screen voltage to its nor-
mal value,

A Collins pi-network is used in the
output. Two coils, one for each band, are
switched in and out. Any single-wire an-
tenna can be used. The pi will load any-
thing from a lead pencil to a steel tower.
The commercial coils used have end
links, so a balanced feeder can be used
in place of the single wire. Usually, a
separate antenna-tuning network will be
required for that.

The power supply shown uses a com-
bination-type p o w e r transformer,
though separate plate and filament
transformers can be substituted. The
condenser-input filter gives poor regula-
tion but a high output voltage, 600 volts
in this case. Since the OD3/VR150 takes
care of the oscillator, the poor regula-
tion in the final does not matter.

The control system

Three single-pole keying relays are
used because a 3-pole keying relay seems
to be hard to find. Any fast-acting low-
voltage relays are usable; the ones here
are 5,000-ohm, 4-ma sensitive units.
They operate nicely on about 20 volts.

The first relay, RY1, kevs the osecilla-
tor cathode. RY2 keys the voice coil of
the audio monitor oscillator speaker.
RY3 operates the control eircuits which
take care of antenna changeover and
receiver disabling.

The control circuit uses one half of
the 6N7. R4 and C6 are a series RC
time-constant circuit. When the key is
up and the contacts of RY3 are open,
22.5 volts from the battery are applied
to the grid through R4 and C6. There is
no drop across R4 because there is no
current flowing through it—C6 aects as
a blocking capacitor. With 22.5 volts on
the grid, no plate current flows and RY4
is open.

When the key is pressed the contacts
of RY3 close and short the grid to
ground. This reduces the bias to zero,
plate current flows and RY4 closes. This
energizes RY5, which switches the an-
tenna over to the transmitter and opens
the receiver disabling circuit.

When the key is opened after making
each dot and dash the short across C6
is removed. However, the capacitor takes
time to charge up and the full 22.5 volts
do not appear between grid and ground
until it does charge. If the key is pressed
again, for the next character, hefore the
grid voltage has time to reach a value
that would cause RY4 to open, RY4
stays shut and the station stays on the
air. If, however, keying is finished, and
the key is not pressed again the grid

RADIO-CRAFT
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voltage will reach cutoff and RY4 will
open, turning on the receiver and
switching the antenna.

The time taken for C6 to charge de-
pends on the values of C6 and of R4 and
the battery voltage. The time in which
the capacitor will charge to about 67
percent of the battery voltage is equal
to C in microfarads times R in megohms.
With the 10-megohm resistor and 1-pf
capacitor, the maximum time is about 10
seconds. However, the 10-megohm resis-
tor is variable, so the operator can set
time according to his own average key-
ing speed. If he is a speed demon, the
time can be short; if he is an average or
slow-speed operator the time and the 1e-
sistor setting will have to be larger so
RY4 will not open between characters.

The other half of the 6N7 is an audie
oscillator. The transformer may be any
push-pull output unit. The grid leak,
R5, and C7 may be changed to give a
different tone. If necessary, a small ca-
pacitor can be shunted across the trans-
former primary. A 3-inch speaker was
used since compactness, not fidelity, was
the important point. The audio oscillator
is keyed by RY2 and gives a good indi-
cation of the operator’s keying, though
transmitter output signal should be
checked occasionally for roughness.

Construction

A 13 x 17 x 8-inch chassis was big
enough for all the components, but not
too big, so don’t try to economize on a
chassis. Fig. 2 shows how the parts are
mounted. The oscillator tube is at the
upper right in the photo with the 807
next to it. The 6V6 screen-control tube
and the OD3/VR150 are below these
two. A standard 807 shield is included
to minimize spurious oscillation. The
battery is fastened to the chassis with
a yoke of stiff bus bar. The small black
pointer knob controls the resistance of
R4.

The two coils are mounted at right
angles to each other so the field of one
will not cut the turns of the other.

Underneath the chassis (Fig. 3) the
coil switeh is fastened down with an
angle bracket and an extension shaft is
used to avoid long leads. The audio
transformer is on the right. At bottom
ts RY6, which is controlled by a panel
switch and breaks the center tap of the
high-voltage transformer winding for
long standby periods.

Fig. 4 shows the front panel with the
transmitter mounted in a metal eabinet.
Height of the panel is 83, inches and
width is 19 inches. In addition to the key
jack on the front panel there is one on
the rear apron so that a key can be
plugged into either place.

Fig. 4—The front-panel layout is symmetrical.
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Fig. 3—The high-voltage refay is under the chassis. There is litte crowding of parts.

Transmitter adjustment

Place the tap on the bleeder (R6) at
the ground end, remove the 6N7, and
adjust R7 for maximum resistance,

Now turn on the HIGH-VOLTAGE switch.
See that the 807 plate current does not
go above about 40 ma.

Insert a milliammeter between the
cathode (pin 2) of the OD3/VR150 and
ground and adjust the tap on R7 for
25-ma. Replace the cathede connection.

Conneet an antenna to the transmitter
and elamp RY5 shut with a paper elip.
Turn on the high voltage, press the key,
and, with C5 at maximum capacity, tune

C4 for a plate-current dip. Now, rotat-
ing C5 will load the antenna. Advance
it in small steps, retuning C4 each time
for a dip, until 807 current is 100 ma.

Replace the 6N7 and advance the tap
on R6 until RY4 closes when the key is
pressed. Remove the paper elip from
RY5. Now pressing the key should put
the transmitter on the air and operate
all the control circuits: Adjust R4 until
the time delay is satisfactory.

If the monitoring tone in the loud-
speaker is too loud, a series resistor ean
be inserted in series with the transform-
er secondary and the voice coil.



E.M.C. MODEL 300

Vacuum Tube Volt-Ohm Capacity Meter

® DC VOLTS—6 ranges to 1000 volts.
® AC VOLTS-—5 ranges to 1000 volts.
® RESISTANCE—G ranges to 1000 meg-

ohms.

® CAPACITY—4 ranges (.000025 mfd to

20 mfd)

@® HAS ZERO CENTER POSITION

Mode! 300, as illustrated
with leads

ELECTRONIC

$39.50

(other maodels also available}
See the Model 300 at your Jobber
WRITE TODAY to Dept. 8-9, for NEW, FREE CATALOG

{0 MEASUREMENTS

CORPORATION

423 Broome St.,

New York 13, N. Y.

FREE!! New *
Sunplement

GE DP.P.D.T. RE. |

EPTEMBER
PEGIALS

‘HEARING AID AND MINIATURE PARTS"

HEARING AID AMPLIFIER ASSEMBLY. =,
Vacuum tube type, Make a REAL VEST
POCKET RADIO or AMPLIFIER adding \"
only small tuner sect. and speaker or
phone. Ready-wired minfature compo.
nents InClude: 2 controls (1 & 4 mey),
output irans., dble, choke. switeh, re
sistors, econdensers, ete. Complete with
UNIT SCHEMATIC. Lless tubes and
case. 2"x3*xVe” deep. Welghs 2 49
only 3La ozs. .

ALNICO MAGNETS
EXPERE

N E
Lays —3/18~ =il TUBES! TUBES! TUBES! '\ﬂ-‘NTAI KiT of 10
vercd eontacls, pro- avyY NOW-.SAVE UP TO 800, with a sstd.  Bar
tective plastic hous. DAY GUAHANTEE" Clrvul'lr mock ete.
ing. 18.25V. } Most ylnc'u n nlor'k unscaled cartons, of -1.98
160 ohm coll =27, O ae., 38, 77. B4, M3 8D, RlTE TODA\ FDR
BRAND NEW. 1\ I 5w tis GK3,alq. or bX5 39 Y IXiE

ONL Y39 "‘(J LN ﬁ(3\7 (quI‘ éhc“' :‘;"é" sca; 8 r'ED -.«muco MAGNET

{ /
15 for 5.00 6J5. 8K6. 61.8. 6SA7. 6SDT. 6SI17. B5KT. 5 BELEEAENT]

Y3t PILOT JEWEL asSEMBLY { BRT, TAT.

T8, Tv4.

128K7T or 5083 49c¢

BLANK CHMASSIS for smail re-

with faceled Red. Green, Am TUBE cARTON%—PInln White eeiver or amplifier, 634"x37x
ber or Clear jewel. Min., Screw i “l,.“,n [§) 2 LA ") ; Per 100. .98 | 1v4”. Rusiproofed Sleei .29
base As GT (1Ve~ wq. «3 ‘n Per 100 125

6 for 1.00Q Mmllum IV:' n-l !Uﬂ/n') l‘cr 100 1.49 3AG FVUSES —Famnus make

B3-1AP CO- AXIAL CONNECT Larze (27 - 1.79 ¢ 2. 1V, 2. 212, 4 or 5 atnps.

OR. Rt. ang ) ea. .03

10 lor . so NPty e Box of 25 .69

_____ e i e R e T ey PE-157 POWER SUPPLY. Incomplete unit. but a ‘“‘gold

mine’® of relays. switches. jacks. selenium rect. ete. Porta-

“(T" IS YOUR LUCKY NUMBER!!! ble hinged 11d metal ¢ase (6”xB°x12%). OD erackle finlsh.

Yea. leotone’s vilue-picked new JUMBO RADIO

PARTS ASSORTMENT s the YHAR'S BEST

BUY! 17 FULL POUNDS of new & dlsmnnllm

radio  and clecironiec  nharts—COLLS. TRAN:

FORMER., WIRE, SPEAKFR I!E‘PMR pm‘rq
? HARDWARE. RESISTORS. CONDENSERS. etc.
) etc. All these and much more

for only .

R

I'LUS descriptive 173p. Tech. Manual. ShpZ. wt. 20 Ibs.
2.49

TELEVISION FOCUS €OIL—for use with 10"

15% tubex. 275 ohms MA. Fully snle]dml
Trinngular 344" Shpi. wt 425
4 tb= .

12
mtE, 1-9/18~ hLole

W-110 FIELD WIRE—M:ude (o rigid wovt. swecs. Twisted

rubber insul. pair, outside colion. All.purpose for in-

dmr or outdoor Radio, Telenhone or ' A. use. Sald In
I1s of approx. 3000 f{i. only {several Ifihs.  ber

mll) Shpr. wt. 75 Iba. sShipped cxbress collect

Per roll =

Get on our mailing liste Always something new.
FACTORY SPEAKER REPAIR SERVICE
Order $2.00 — 2004, Deéposit Reauired on
Plcase add sufficient Postage

Min. coD's

MAKERS OF CONES AND FIELD COILS
65.67 DeYy STREET. NEw YORK 7, N.Y.
WORTH 2-0284-5

12,000 SO FT OF RADIO PARTS

TELEVISION RECEIVER—$1.00

Complete Instructions for building your own television
recelver. 16 pages—I11°x17” of pictures, pletorial dia-
grams, clariti hematics, 177x22" complete schematic
diagram & chassls layoul. Also hooklet of alignment
instructlons. voltage & resistance tables and trouble-
shooting hints - -All for $1.00.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5507-13th Ave., Brooklyn 19, N. Y.

INSIDE DOPE
ON

IDEAL AMPLIFICATION

SEND 3c STAMP FOR POSTAGE
AMPLIFIER CORP.of AMERICA

398-10 Broadway New York I3, N, Y.

People -

HARRY DIAMOND DIES

Harry Diamond, Chief of the Elec-
tronies Division of the National Bureau
of Standards, died suddenly June 21.

One of the inventors of the radio
proximity fuze (No. 2 secret weapon
of World War II). Mr. Diamond was
| widely honored for his work. Among the
acknowledgments he had received were
the 1940 Award
for Engineering
Achievement of the
| Washington Acad-
emy of Sciences;
the Naval Ord-
nance Development
Award for Excep-
tional Service, 1945,
and the War De-
partment Certifi-
cate for QOutstand-
ing Service.

Mr. Diamond played a large part in
the development of the Instrument
Landing System (ILS) and participated
in the first completely blind flight and
landing of an aireraft, which took place
in March 1933.

Another development of world im-
portance in which he had a major role
is the radiosonde. His other contribu-
tions to the radio art include visual
beacons for air-craft guidance, antenna
systems, range-beacon course-alignment
procedures, a simultaneous phone and
beacon-range system, aircraft-engine
ignition shielding, automatic weather
stations, upper-air wind velocity deter-
| mination by radio, a method for meas-
uring direction-finder polarization er-
rors, and director for electronic bombs.

o

PHILCO’S NEW VICE-PRESIDENT

Radecliffe L. Romeyn has been appoint-
ed Vice-President and Factory Export
Manager of the International Division
of Philco Corporation. For the past two
yvears Mr. Romeyn has served as Fac-
' tory Export Manager. He will continue
the same duties with added responsi-
bilities in his new position as Vice-Presi-
dent.

-
RCA APPOINTS NEW OFFICIALS

Glen McDaniel has been elected a vice-
president of the Radio Corporation of
America to serve on the president’s
statf.

David C. Adams, assistant general
counsel of the National Broadcasting
Company, has been elected vice-presi-
dent and general attorney of RCA Com-
munications, Inec.

g i

FARNSWORTH ENGINEER DIES

Charles J. Lemieux, senior engineer
in charge of the Capehart laboratory of
Farnsworth Television & Radio Corpor-
ation died June 26 at the age of 44. Mr.
Lemieux was with the Farnsworth Cor-
poration eight years and was in charge
of the Materials Testing Division seven
years.

Prior to joining Farnsworth he
was with the International Detrola Cor-
poration. He was widely known in the
radio components industry and was a
j member of the RMA Safety Committee.

RADIO-CRAFT for



NEW BC 223 AX

MY 109

TRANSMITTER

801 Cscillotors ond 801 power ampli- $2 995

fiers, 2-46 modulotors ond 1-46 speech

emplifier 4 Xtol frequencies ond master ascillotor on selector
switch. 10 10 30 Wans output. Tone voice or C.W. Mod. Ideol
for 80 meter band. Comes with 3 ceils TU 17A 2000-3000 Ke.
TU 25 3500-5250 Ke. Black ¢crackle case. Includes twa seporate
cases to store extro coils. Frequencies chart ond tubes included,

packed in original coses, less crystols af this low price,

HERSHEL RADIO CO.

5249 GRAND RIVER + DETROIT 8, MICHIGAN

IMPORTANT NOTE
All orders F.O.B. Detroit—Minimum order $2.00—Michigan customers
odd 3% sales 10x—20% payment must occompany all orders.

J=TT=T"""T: STANDARD TYPE H
- 49c¢

100W. Bleeder coniisting of 5 yections; 750 ohms, 23

ohmy, 22 ohms, 7500 ohms, 3000 ohms, Toral—11,294 TOGGLE SWITCH
ohms. MY 147 DPST. 30
omps, in 39‘
45 IF TRANSFORMER ; Boke-a-lite gy
” Mounted in aluminum shield can. 5 MC 9 5 c case. s

with air timm#r, impedante toupled
type. mscmmunon TRANSFORMER
1O MATCH. o1 3 + rerarareresmamraram 95¢ MY 115

PYRANOL CAPACITATOR
1 MFD, 5000 VDC, pa 182

Site: 8x4Yax3 N’ $295

COAXIAL FITTINGS LOTS OF BARGAINS

‘) % L)
1/ ! SPST Relay. 24V. 528 ohms. ¢oil. contact

rating 5 amp. Packed twa to a carton,
2 for .49

7
25¢ 35¢ 20¢ Coaxlal solid couper tublng—30 foot Isnath

—beaded insulation

ANGLE-
SOCKET PLUG ADAPTER 50-30 MFD Electrolytic condenser. |150V.
$0-239 PL-259 M-259 tubular. well-known brands: Solar. ete. .49
83-IR 83-1SP 83-1AD

Assoried tubular oll-filled condensers un to
.25 MFD. |5 tor 1.00
Brand new BC375 Transmitter. GE. |50

- CHASSIS  Containing: 8V. AC reloy. 3 minia.
‘]95 ture socken with fube shields. 5
MY 150 condenters ond 6 res. Size: 3x511°,

BK 22 K RELAY

Ured in conjuncrion
MY 110 withSCR249F.chonge-
over contoint 28V,
$ 95 step reloy 5 deck, &
position switch. 12V,

OPST

DETROLA RECORD
CHANGER MY

Handles 12—10"
recordy or 10=12"
records. Avtomatic sl 245

thanger.

Watl less Dynamaoter and cables. including
tuning units

SELSYN MOTORS MODEL 2J1G1 Assorted reslstors ', watt fully insulalegi!i

™o in popular ohmages. 100 for
FOR My

s395 402

The ideol woy of inditating the
position of Rorory beams, wind in.
dicotor, ete, Line chord and in.
wructions for 110 AC operation
furnished on requert.

Assorted miea condensers. 100 for .. 1.95

Assorted high frequency chokes. 25 for 1.00

Assorted wafer sockets. 100 for 2.95

Thordarson T48003—2 HY 7 HY. 550 MaA
swinging choke—Slze: 4! " x 5.
Blatk crackle case . 5.9

ANTENNA DUPLEXER

Qriginally wied on BNIFF aguipment to ollow
the vie of o common ontenna for receiver and
transminer. 156 to 187 mC 4 L3595

ANTENNA aom uuns

2 meter ontenno: 157

5995

with BNIFF #quipment—
successfully used on 144
MC as o non-directionol

ontenno. . . .. .$5.95 MY 310

TUBES

MODULATION TRANSFORMER
AND DRIVER TRANSFORMER

BOTH UNITS ONLY
95 my

302

RC 1204 moduiation teonsformer. B1S Closs AB2, S6W. oudic. RC 1205
driver transformer, 6SN7 ta 813, Class AB2— Componion 1o RC 1206,

» POTTER & BRUMFIELD
GOk 815 s1.05
OVERLOAD $'|95 """"" ;
3APL ....... 1.95
RELAYS MY 161 3BPIL ... 1.95
Potter and Brumfield. Relay #1—S5000 ohms. coil cur. Pl awghld 1783 GU6GIA 95
tent 10 MA. Ratay F2—110V. 60 Cy., AC toil. SPOT. 5FP7 . 95 ELUET R .44
5BP4 1.95  6SA7 a4
78P7 .48 RK60 9%
9LP7 L. 285 AT ... 44
VRISO ...... 69 304 .44
30 MC-IF MY 412 955 . ........ 65 384 on pid
SILVER-SLUGGED 2 9¢ 2002 ... 4 INS .. .68
12X3 44 VT2 210).. 44
9004 ... 44 6RT ........ .84
9006 44 Sw4 cen M
5085 89 2x2 Sieel) 1 495
MICA CAPACITATOR MY 168 35w4 . .69 8016 ........ 0.49
002. MFD._3000 w.v.0.c. B¢ C E PHOTOCELL.. ............. 95¢
Type used In movie projectors. burglar
alarms. etc.

No. MX16 Cross peinter 3%2° meter, Two 200 microamp movemants,

Brond new. . .82.95
500 ohm ro gnd marchmg namlo,mu 81749 . 1 é9c
Ceramic Silver Padders Duol 3 to 12 mmFD or 5 1o 20 MMFD. . 19c
Ceramic mico Padder single 5 to 20 MMFD. . per doz.  50c
Choke—300MA 20HY. Insulcled for SCO0V. Heovy Porceloin Insu.

lators, Very conservatively rated, Idie for KW rige o onnaian 38935

.~y FILAMENT TRANSFORMER

110V, 60 Cy. Sec. 1: 4V. ot 16
amps, Sec.2; 2.5V. ot 1.75 omps,
insuloted for 5000V. ldeol for
2X2 ond 826 tubes. MY 145
Hermetically sealed. $395
Size: 6x3V2x4!21, I

SCOPE TRANSFORMER

MY D4 Primary 110V. 60 Cy. Sec;
$395 4000V. at 10 MA. Size
4x4x3%3",

TRANSFORMER
- - 95¢

Audio oscillating transformer with

output and feedback winding. MY 148
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304TL c Powdered iron, Y slug. ... ... ouinaen myl18.... 10c
Jacks for PL55, or PL&B............... myl19.... 10¢

TUBE Ass't mica condensers—per 100........ my120....% 1.95

Pin stroightener for minioture tubes,.....myl122.. .. 25¢
Ear phones, 2000 ohms, used. . «omyl24, .., 95¢
SCRE25 Mine detector, used..... Lemy127,...539.50
75,000.-0hm 200 watt Bleeder Res.. .... mydld.. .. 95¢

Just the tube for
that 1TKW fincl—
typlcol cperation
2500 volts ot 400
MA. An  idea!

RAry Anisall o e (6¢ SILVER CERAMIC CONDENSERS
Ton ot 13007 12 30000, T 500 W.V.D.C. 12cea. 10 for $1.00

Available canacity (MMFD"s), 2. 3, . 7, 8, 8%, 10, 08I,
12, 15, 24. 25. 40, 45, 50, 51, dual 60. 70. 72. 75. 80, 81,
95, 100, 126, 470, 500, and (000,
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FM-AM TUNER

Browning Laboratories, Inc.

Winchester, Mass.

The RJ-12A tu~er has separate AM
and FM ¢ -cuits. Both sections include
ar e

Sers’s of the FM section is less
thar 1J uv tor 30.do noise reduction.
w0 -arg 3re used in the Armstrong
cirzu *. FM 3.4'0c response is flat from
10 t. 15000 cvcles. A compensation

network =himi ares frequency drift aft-
e~ a 2-minute warmup period.

Aud’o r=so01s2 of the AM secf'mn is
flat fro— 29 to 6,800 cycles =3 db.
€2, o2r2loned triple-tuned i.f. ?rans
~—a-s 3ra e~ployed. AM sensitivity
is S -

~-a2z'or on the rear of the chas-
$i5 1 [2as us a phonograph pickup.
As ar3y @ 300-0nm antenna feed line
is prov 32a for in the FM section: the
| » =< 3« 2~ AM antenna.—RADIO-
CRAFT

POWER INVERTERS

American Television & Radio Co.

St. Paul, Minn.
Tha res ATR d.c..a.c. inverfers in-
clua» o3 atir d.c. input
vol*agas ringing from & fo 220. deliv-

e E) Ltpas of 110 volts, 80 cycles,
w 'h cipacitances ranging from 75 to
53] wats. These irverters are specially
ges'gnz23 for operating a.c. radios, PA

Systems, te'avision sets, amplifiers, small

ac eors and elecfrncal appl:ances
fr a.c. sources. Featured is an au-
to—atic S~ tehing unit for use with 32
a~z |10.vot d.c. inverters, permitting
au*3mat’'c starting and stopping of
thes: v-~'ts as the load is turned or
arz o=. Mare tnan 33 different stand-

a-3 irverter types are offered.—RADIO-
CRAFT

WINDOW.-MOUNT

ANTENNAS
Vertrod Corp.
New York, N, Y.

New wi J0owsm0untin FM and TV
anter as are offered for those who
canro® o- M3, not install standard an-
teanas their roofs. The units mount
outs’32 tha window and proiect out-
wars to 3 maximwum of 45 inches.

The cvlindrical ceramic base houses
a- elactrical network which permits the
use o‘ 300-0hm balanced line for the
l2ad.’ Three models are offered.
They aop=ar to be similar, but fhey dif-
fer ir the network contained in the
ceramiz kousing. They are for TV and
FM FM ard AM and TV, AM, and
FM.—~RADIO-CRAFT

V.T.V.M.
Triplett Electrical Instrument Co.
Bluffiton, Ohio

Model 2431 electronic volt-ohm-mil-
liammeter measures up to 1,000 volts

New Devices

a.c. or d.c, and 50 volts r.f., | amperz
d.c., and 100 megohms resistance. An
important feature is that the meter
may be zeroed on the range to be used
rather than having to be switched t3
the basic range for adjustment.

A detachable crystal-diode r.f. probe
may be plu?qed into the instrument for
measuring freauencies as h.gh as 102
mc. An additional probe can be pur-
chased to extend the ranc?e to 400 mc.
Input resistance on the d.c. ranges is
|1 megohms.—RADIO-CRAFT

MULTIMETER
Radio City Products Co.
New York, N. Y.
Model 450 series Hi-Meg meters in-

clude a resistance range for measur-
==

ing up to 1,000 megohms without an

external battery. Other chms ranges

extend to 5 megohms.

The meters are available with sensi
tivities of 1,000, 5.000 and 20.000 chms
per volt. All models have ranges up
to 2,500 volts d.c. and 1.000 volts ac.
lc:amoere and —9 to +55 db.—RADIO.

RA

POCKET-SIZE TESTER

Precision Apparatus Co.,
Elmhurst, N. Y.

The Series 40 circuit tester is con

tained 1n a Bakelite case 3%xblix2l/2
inches. It inciudes 31 a.c. and d.c.
ranges to 6000 volts, 600 ma, 70 b

and 5 megohms.
Tne meter is a 3-inch, 400 ua instru

ment. Two pin jacks are used for al!
ranges, except the 6000 volt one fo-
which a recessed safety jack is pro-

vided. A rotary switch selects the de-
sired functions.—RADIO-CRAFT

HAM INDUCTORS
E. F. Johnson Co.
Waseca, Minn.

Ait-wound inductors for the final
stages of amateur transmitters are of-

fered in several types. Two models for
each band provide for matching high

current, low-voltage or low-current,
high-voltage tubes. Various links to
match  transmission-line  impedances

may be plugged into the swinging link
arm.

The inductors are supported on poly-
styrene. Each part of the assembly 1is
available separately.—RADIO-CRAFT

WIDE RANGE METER
Triplett Electrical Instrument Co.
Bluffton, Ohio

Model 625-NA is a wide-range volt-
ohm-milliammeter with a &-inch mir.
ror-scale meter for better reading ac-
curacy. Ten d.c. voltage ranges extend
up to 5,000 at 10,000 and 20,000 ohms
per volt. A.c. voliages up to 5.000 volts

at 10,000 ohms per volt are in five
ranges. There are three resistance
ranges up to 40 meqgohms, and six di

rect-current ranges from S0 pa to 10
amps. A decibel scale on the meter
is calibrated from -30 to 69 db. The
instrument is housed in a black mold-
ed-bakelite case with a removable
strap handle.—RADIO.CRAFT

MULTIMETER

Bradshaw Instruments Co.,
Brooklyn, N. Y.

. Mode| 10 ® covers 25 ranges, |nc!ud»
ing capazitasce to 10 pf, a.c. to
amoeres, 3. and d.c. volts to IOOO,

direct cu-rerts to | ampere, and re-
sistancs to 2 megohms.

T=e tast>r wnich is offered in both
benc* an1 portable models. contains
a *3 o otect the meter move-
ment. A 3inch meter is used.—RADIO-
CRAFT

V.H.F. GENERATOR
Rollin Co.
Pasadena, Calif.

The Model 30 power-type standard
signal g=naray-or tunes from 40 to 400
me. Max"= .~ output is § watts (IS
swolts'. Ar a*-enuation network brings
cutout gas *e 1 minimum of 0. pv.

The so ral 3ial scale has an effective

langth a=2arlv 4 feet and calibra-
tion marxs are insertad at 1% fre-
quenc, tarvyls. Leakage fields are
l2ss thar 0. uv per meter.—~RADIO.
CRAFT

FM TUNER

Collins Audic Products Co.
Westfield, N. J.

This tu-2- covers the BB-10B-mc FM
oand It is pe-meability-tuned and, a
go‘r’c ng to *ne maker, has no frequency

rife

The Ar~s*-ong circuits used includ
twe cascas miters. Included in th

bes s 1 6AL7 GT tuning indi
ca: Sens > vty is 10uv assuring good
e 1+ some distance from ths

r— -seitter. —RADIO CRAFT

TUBE TESTER
General Electric Co.,
Syracuse, N. Y.

The Type YTW-| facilitates rapid
checking of receiving tubes. A large
degree flexibility is  attained
through *=2 Lse of individual! circuit

switches fo- each tube element.

Tubes azcommedated include 4. 5-
6., 7., a~3 B oin standard types, 5-pin
smal 7. and 9-pin miniatures, and
lock-in *.025 Batteries and pilot lights
car also o= tested.

The YTW | ‘s an emission-type tester
It also ch=ces for filament continuit.
{w'tho.t »3it ng for warmup) and open
and srortey efements. Weight of the
unit is 15 pounds.—RADIO.CRAFT

RADIO CABINETS
Nemes
Chicago, Il

One of t-2 great problems in put-
ting togsthar radiophonographs from
componert parts is finding a cabinet.

These cabirets are constructed to or-
der Size, style, and type of wood may

gec-h-d by the purchaser.~—
RADI CRAFT

SOLDERING IRON

Jett Thermal Device Co.
Brooklyn, N. Y,

The Slim Jim soldering iron weighs
only 3'/2 ounces. By what the manufac-
turer cails the 'watrage expanding
principle "' the thermal carh:dqe con-
centrates all its heat in the tip insteac
of wasting a large amount in useless
radiation, This allows a 30-watt car-

-

.rr’.dge to fur isr 35 much useful heat as
t

watt iron.

With “re tra-sformer, which also acts
as a *he ror works on |17
vOIfs 3.c. Without the transformer, a
- car battery furnishes suitable
power

Tips ~ade of a nonoxidizing ma
tera, are replaceable. Cartridges of

dierent wattages may be inserted.—
RADIO-CRAFT

RADIO SILENCER

Kenworth Mfq. Co.
Milwaukee, Wis.
Rodi-Or automaticelly turns off the

ra1'c when the teleohone receiver is
Iuhe_d o *he cradle, and turns it on
again w~hen the receiver is replaced.
No elec*  cal connection need be
made to ‘te telephone.

A shallos metal box is placed un-
der tne telephone irstrument. The tor

of the boy is spring-mounted so that

as the :elephone's” weight decreases
{when <he receiver is removed), the
_box tor - ses slightly and opens an
inte-ra switch contact, turning off the

ect o' to the rxdio is made by
plaggimma *ne e cord 1rf0o a

recepracle wicea to the Radi-O% and
plugqging tne latter into the wall socket,

The aevice is adjustable for the
weights  of diterent telephones.—
RADIO.CRAFT

SMALL CAPACITORS

Solar Mfg. Corp.
North Bergen, N. J.

Type TST Tiny, Sealdtites are tubu-
lar moulaca Daper capacnrors 3/16
II'H.

They are molded in Hn Temp plastic
cormpo.rd for satisfactory operatior
under t-e k° gh operaning ?emperafures
found = ~iriaturized electronic equip
ment and oersonal radios. Unlike con-
vent'ona trer~osetting molding ma
terials tre H Temp plastic compound
housing «'+hstands extremes of humid-
ity. —RADIO CRAFT

MOBILE TRANSMITTER

Standard Transformer Corp.
Chicago, Il

The ST-203-A amateur transmitter is
desigred for operation in an automo-
bile but can be used also at a fixed
station Operating in  the 10- meter
band its maximum plate power input is
275 watts, Power requirements are
400-500 volts d.c. at 200 ma. and &
volts a.c. or d.c. at 2.8 amperes.

Five tubes are used. They are;: Vb r.f.
oscillator, 2E26 power amplifier. 6J5
speech amplifier, and two push-pult
&V6 modulators, The transmitter may
be controlled from the driver's seat
by the push.to.talk button on the mic¢ro-
phone

The wnit is provided with a base
mounting plate for installation in an
automobile  trunk. The transmitter
fastens to the base plate with fwo
spring:-loaded catch fasteners. Dimen-
sions are 8% x x &Y% inches.—
RADIO-CRAFT

RADIO-CRAFT for



THE COMPLETE TELEVISION MANUAL

THE VIDEO HANDBOOK

768 pages . . . 14 sections, covering cvery phase in television . . . over 800
illustrations . . . handsomely bound in black with red and silver stamping.

How Television Works,
Basic . . . though advanced.

How to Troubleshoot and Repair Tele-
vision. Safety procedures.

How to Select and Install a Television
Antenna,

How to Design and Engineer Tele-
vision.
How to Create a Television Show.

How to Build an Operating Television
Receiver. Complete Instructions,

How to Select a Television Receiver.

The vast amount of information contained in this book can only be briefly outlined here . . . The
VIDEO HANDBOOK contains thousands of vital facts—covering everything you need for working in
Television. All this information is designed for easy reading, quick reference—all in non-mathemat-
ical language, every point of discussion pictured in diagrams or photographs. The VIDEO HAND-
BOOK is divided into 14 sections—each a complete, authoritative coverage on its subject—arranged in
a practical, easy-to-follow handhaok of selutions to every television problem,

READ BY :

Engincers, Experirqenleru.
Servicemen, Production men,
Designers, Laboratory technicians,

Television, Past, Present and Fu-
ture.

The first section of the VIDEO HANDBOOK is an
introdietion to Telesision, In it you will tind an account
of the imventions, disewseries and developients that led
(o the present system oA television. Tk Television In-
dustry today Is covered in a complete description of jtg
o ganization, operation .nd characteristics. .And—yovu will
find an imaluable outline of television In the future.

In addition, there are statlstics on Dresent day tele-
vislon—how many transmitters there are and where—the
standards required for satisfactory operalion—and men
tioned last, but not icast, the status of color telesision,

This section is th wnst  complete explanation and
iesulmo of televislon 1o date. Tt will lntroc a beginner
inte the field—and it will give an eXpert mueh he did
mit know!

Section 2.

Section I.

Fundamentals of Electronic Tele-
vision,

In rhis chepter. a simplified explanation of tho com-
plete electronic tetevision systen §s given. The entire
process, equipien: used and its operation are covered in
i thorough  dlscussion—desighed 1o give anyone and
wvreryune a complete basic understanding of television.

Toduy's television s¥stem is Daseid on the calhidde 13y
mbe, Its development made electronic television puos
sihle. Therefore, a detailed accaunt of the constrnetion,
funciion, amil eharacteristics of the catidde ray tube Is
presetiied. Thig and all the things that are television are
nregented here in a carefully planned mtrodw-tion te the
more detailed and spevialized sections that follw. 1hery
thing is written and illusitated s» tiat the heginner may
see and read how televiglon works . . . wlthout weighiy
inathematical language,

Section 3. The Televition Station
Pick-up—Control—Transmission,
Now, in the third scetion. the mechanieal anil electri-
cal details of transnantting s televislon  prograim are
zlven. From the cdamers 1ot Dansmission of the tele
vision signal, every plece of equipment ts deseribed amt
ilustrated. AlL technival functions of tie television sta-

tionn are eovered. The pover supplies, video amplitin s,
microwave lengths. syte generators. video and  audio
the other elenients of cotuplete

in derail. Pick-up equipment, hosth
remote 1y covered in detail, ineluding rameras,
canmera tabes, such as orthicons. feomoseopes and signal
arthicons. plus all the other compenents nsed.

Section 4. The Television Receiver.

This is the scction of the VIDEO HAXDROOK that
wiil be the most frequently used by maost readers.

Tho signal is followed from the antetina  through
every stage of the aeceiver-—sten by -step, h stage
15 individually  soudied  amd s fenction completely
deseribed an a2 unlt and in wtion: e all the otiwr
atages. These are ino teveivers shx
basic svetl the section. the Vi unnel, the
sween efr - the low amd Jlgh Volt
plies, the Pienne tube with its assoeiated eireults. and
the sound hannel. section Ix rhen diseussed as an
operating  unit, completely  explained  and  Hlustrated,
For example. in the sweep chicuits, the video slgnal iz
traced  with photegraphs  of  oscillograms  showing  all

i wave forms oL p and  tech
ues of design of Hywheel synchronization and trig
#ered  synchronizatlon eircuits are linlivid
thated and  explained . . 0 sweep  genetatms gl their
busic eirenits are ddiscusseit ag are aweep amplitiers and
metheds of damping. The pleture tube and  its func
tions in the rceciver are jilustiated by means of cirenit
diagoams, eutaway dranings, ete, Stadgered (hned viden

tnplitiers. the intercarrier, sound systeins d a4l the
other circult artargements.  Exery  eompony that goes
intw (e modern telesision receivel s at 1

Section 5. Television Antenna Systems.
in telesislon the Tenig assimes 1 clieug  impor-
fahee. In section 5 this iwmipertaiee thoroughly  ex-
maibed atd wndyzed. The pmopem antennas for  the
surious peceivers and loeales are explained. The effects
of different locules on_antenna eflicieney are presenteii.
The twenty or so diffirent tvpes of (eHg A e
the market are dllusirated and  diseussedl, Wave put
terns  are  illustrated  Prop i of television f
ind how  (hey nilile Wives in some ways,
R pola . directivily, ete.. are
matically illustrated. Feed systems
b aified amil 1lustrated,

il transmission
Beetion 5 of the VIDEO HANDBOOK is designed 10
clarify the present confusion over felevision antennag.
I will prnvide valuable and  interesting  reading- -f;
provides  more il better infoimation o the  subject
than heretofore avallable

Section 6. Creating A Television Show.

Programming and Production,

The problems of producing a telmvision show are re-
lated to the Ti tons and characteristies of television
equipment. They are problems that must be handled by
coordinated wvtion @ the part of prozram directors and
televlsion technictans. Every man in the bioadeast studio
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Broadcast technicians,
Manufacturers,
Laymen.

Maintenance men,
Program directors,
Studio personnel,

must know the limitations—anil the amazing advantages
of televivion us a medium of entertainment aud edu
cation.

This section presents these problems and their solu-
tlons—illnstrates the simllarity to motlon pictare wl
stage production and where this similarity ends. It thor
oughly explains all the siwvisl regquirements and possi-
billlies of television as a scparate form of expmession,
The sensitivily of telesision cameras 1o color and light

ny. relal  pequirements of get deslgn and  aclors’
make- The versatllity of ditfertnt lenses for «

speci ecls, Network control aml the nse of temnte
equi t in combination wirth studie equipnnent, llow

the sarions duties of studio persounel ean be applied
to the best advantage. Tlming of action for top effi-
cieney in the show and in relation to wothee  shows
preceding and following. Tremds in audience feaetion.
Tlll'w Ihenomenal possiblllties of clectronies for speclal
ellvers.

Section 7. Descriptions of Modern Television
Receivers, Circuit Variations—De-
sign—Mechanical Features,

This seetion Ineludes & clrewit diagram of every typo
of teceiver vn the market today,

The man who is going to sell, work with, deslgn,
seivice, install or engineer television reeelvers must
know st the sets now in use. Section 7 of the VIHEQ
HANDBOOK provides romplete information pn the varl-
blis 1y of receivers . ., thelr  complete  eirents,
their components, the dliYerences berween thnt unid com-
plete diescilptions of how each type operstes. Ouistynid-
Ing features in each receiver are noled. as are different
manners of constyuction of the same compor
ample continuous tuning, turrent type tun el T
button tuners in the RE seetion . . . differences it
cillulor cireuits, types, antenna coupling variations, ete.
The various perullarities i design of the other tive see-
tions of all the types of reveivers are diseussel , |
srouded  grid ampliticrs, push-pull oscillators, single-
twhe oselllatms, tricde mixers. cathode followers, AFC
oxvillwtors, ete. Thus information. nrovides the knowledgo
amd ervperience otherwise ubtainable only through months
of peinstaking research,

Section 8. Installing Television Receivers.

Thi. is a highly specialized onerarion. but it 1 he

+ by following very carefully the instruciions in this
It was prepured us a g g i

rallation teelmivlans and serviceme il give
informat;

complete
1 o everything from the ail impottant sufety
to an instrurtion outllne on how (o operato
iver after it's installed,
ety step Is covered . . . pre-instaliation  surveys,
nment required. locating and erectlng the antenna,
trasinission lines, lnating the receiver In |
huilding, AT these procedures are illustraled tnostep by
step. worklng photographs covering all details inctuding
Mopel ways bt climb reofs, fastening lines, seewring
anteuna ts. et Imaddition there’s a complete et
s of test patterns, illostiating maladjust -
ments gml common interferences (aute. ddiathermy, FM_),
w ls, ton-strong signals, mis-match in the an-
n, ete. There are recommendations as (o
tions:  how (0 in legulity  of certain
insttllations in respect to house rules, leasex. ete, This
ar 13 a practleal, how-to-do-it guide that will save
a lot of money!

Section 9. Servicing Television Receivers.
Troubleshooting—Interpreting Test
Patterns—Alignment—Repair.

This I3 another section devoreil to detailed. hn-to-do.
it procedure, thiz time on servieing the recciver. llere
sou will find the most complete aceo
oll ¢rery atep in repair or mainiena
block diagrams illustrating every test wipment set-up,
Thete are eirewit diagrams illustrating every stage dls-
cumserll. every component. You will find a complete de-
scription  of alignment  procedure,  signal tracing  fof
troubleshooting and over 100 photographs of oscillograms
showing wave forms cncountered. There are 30 pages of
trouble-shootipg charts, shori-cuts that are money-savlng
ald time-saving,

.":.Ij'lj_.l“_tlJ

Television Test Equipment, How
To Use It—How To Buy It.

Thiz chapter gives informathen: on how to select the
proper instrunents and howw to use these ltems for best
results,  Complete  deseriptions of  all _melers, tracers,
generators and testers e fomnd here, These deserintions
are illusnatet wirh phatographs and dlagrams. Detalled
instructions for  connectlng and wsing every iype of
instrument are presented and fllustiated. Complete in-
formation on how the oseillokraph works and how to use
it are inchwledd ancl illustrated, Every separats current,
voltage, amd Tesistance medsutemient i~ given as are
impedance, capavitance, cte. as applied to all sections
and slages of the television recelver,

Testing aml measuring an- simple yulek operations
when done with the pnoper 1ipment. hut the knowledge
of which is the proper ins vitt to se is all fnmor
tant, Section L0 of the VIDEQ® HANDBOOK wag ex-
pressly designed o give von 1hiz  information—It can
save you as much as §1000.00 in purchasing test equip-
ment.

Section 11. Building a Television Receiver.

The wuickest, must thorough methol of leatning tele-
vision ix o haild 3 aeceiver. This project can rapidly

Section 10.

give a ner the pravcrical experiel ho neels, amd
ean angment an ocsperienced mat’s wnderstanding  and
knowledg. in each cuse. the result of this project will
be 4 valuahle television receiver fhat can bo used for

iom  surieys, laburatory experiments and
dempn~tiation. It is a complete reeciver in every respect
with «he aditel advantage of being profitable.

Ineludei here are eomplete plans, (liagruns, photo
graphs of components needel and step-by-step assembly
Instruetions. Hvery part iy listed and information us to
wiiere your can ohtain i1, whether you ean construct the
part youtsell ar not and apmoxlmale cost of each item.
Evety operation umd sequenee in constructing this re-
separately dgeseribed i an eusy-to-follow style.
ect, i oaddition to heing a hlghly interesting
ovable one for anyene interested In television, is
a very vahiahle education in Stself.

Section 12. Data Section.

Here aro compiled all the graphs, charts, curves,
nomographs, symbols, formulas and rules used in tele-
vigion. Desiched for quick 1efeience, this section presents
all the figures aml data neeided for agy type of work or
television. “This jnformation is found complete only jh
the VIDFO HANNHOOK. Tiwere is no further need for
wading thiorsh several hooks to find the standard for-
mula o chart you need, This is @ tine *xaving feature of
the VINEQ IHANIBOOK that will spare you much ag:
Klr:unllnu rescaiel. It will save money. because It saves
time,

Section 13. Television Terms.
A emmplele dietioniny of words, terms, phrases and
tlties used in televivion.

Section 14. Bibliography. .

Thix is the most compiete llst of ‘llterature on tele-
vigion issueld o dzte. Kor anyone wantlng another hook
or perlodieal on the suhyect, this sectlon has It fn lts
compicte lsting and a deseriptive paragraph of that lit-
eratires” contents. Na tline wasted on getting the wrong
perindical o hook . . . no guesswork on titles, wonder
ing if they represent the muaterial you want, Should the
user of the VIDEO ILANDBOOK desire mher llteratury
on the subjeet of vision he will find this complete
library-type index right in the back. Another time-saver!

768 PAGES — 14 BIG SECTIONS — ONLY $5.00. OUT IN OECEMSER. MAKE SURE YOU GET YOUR COPY — OROER NOW!

MAIL THIS COUPON TO YOUR JOBBER, OR DIRECY TO:

Here’s.my order for one VIDEO HANDBOOK

ADDRESS ... .........ccciviiniinnn.s
CITYE L eleluleleiolelelelalelalafo ole oinlelala/slolalo/el= 2 QIN]EY,
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WANTED
Your Name

on our mailing list to receive our

FREE MONTHLY BULLETIN

listing hundreds of outstanding
radio bargains.
To get your nome, your address, RSE offers

MIDGET I.F. TRANSFORMERS | |
Back again—by popular demand!
RSE scores 09Qin with @ new ond better
I. F! 400-500 KC ronge—I14 " squore x
3" high—ceramic based mico trimmers—
high gain iron cores—pep up old receivers,
ideal for new construgtion—and now avoil-
able in either input or output types—for
peok performonce! Individuolly boxed

in the colorful RSE corton. List price $2.10.
LR1—input; LRZ—output;
Specify Type.
Matched
Poir

69¢

Egg Crote
of 100

$29.c24

VOLUME
CONTROLS

® Our awn private brand—made by

o notionally known manufacturer. o The
same kind that net for $1.09. @ Naise-free carbon con-
struction, standard shaft ond bushing. ® Individually
baxedinourcalorfulcartancarrying the RSEequalityseal
of approval. ® Complete with switch, full range of sizes.

Each

36¢

Doxen

$3.95

10 M ohms 100 M ehms

15 M ohms 250 M ohms  eath 59‘
25 M ohms 500 M ohms

50 M ohms 1 Meg ohms per 10 S

21489 Lhing ossid. 5.50

500 M Knurled Shoft
500 M ohms less switch, 39¢ each, 100 for $35.00

PHONO CABINET

Used in the Zenith “Cobra
FTone Arm"” record demon-
strotors. Solidly built of ¥%3°
plywcod covered with
maroon luggoge Clath. 147 x
16" square, 117 high. Flocked
grill for 8” speaker. Rubber
mounting feet, ventiloted
rear cover. Brand new in

factory cartons.
$999

tvery record
and radio shop
¢an use these at

limited—first $4'|9

come first served
OZ4’s
at 73% OFF!

Until sold out—RSE offers
15000 new guoronteed OZ4

PHONO AMPLIFIER |
tubes. Yau know who maode

A high quality AC-DC phono

amplifier featuring the latest

hem—Y i

:;oe’:ron:“uion' 59c @
ORDER INSTRUCTIONS

clrcuits and tubes. The chassis
é Minimom order—$2.00. 25% de-

isonly 2° z 2%" »x 32" and
includes volume and tone con-
posit with order required for all
C.0.D. shipments. Be sure to [nclude
DEMAND THIS
SEAL OF QUALITY

trals, built-in output transformer,
sufficient postoge—encess will be

and S’ rubber line cord. Com-
plete with 35W4 and 5085
refunded. Orders received without
postage will be shipped

tubes. Operates on 110 to 120
volts AC or DC. Supply b

express collect. All prices
F.O.B. Detroit.

SUPPLY &

ENGINEERING (€O., Inc.

125 SELDON AVE. DETROIT 1, MICH.

New Patents

DIFFERENTIATION CIRCUIT

Patent No. 2,436,891
Wm. A. Higinbotham, Santa Fe, N. M.
{assigned to United States of America as
represented by the Secretary of War)

Differentiating circuits are important in tele-
vision and electronic counters (see page 26, July
Rapio-Crart). To differentiate a voltage, it is
connected across a series condenser und resistor.
The output appears across the resistor. For an
accurate differentinted output R must be negligi-
biec compared with C. Unfortunately, this results
in practically no output,

1t “%

This new circuit combines accurate differentia-
tion witi high outhut. It is shown below. The
input passes through g cathode follower for isela-
tion from the differentinting eircuit C, R. 8. The
voltage drop across the lwo resistors is amplified
and then transmitted to the bcam power cathode
follower. The cathode current of this tube flows
through 8.

- —0
DIFFERENTIATED OUTPUT

INPUT

CATH.FOLLOWER
o
IN ¢

—
L | DIFFERENTIATED
| $ ———W— ot g

o (— 7

The voltage drop acress S is made up of twe
paris. One is due to the original differentiated
current. The vther is produced by 8 reverse cur-
vent similar to the first but wreatly amplified.
These volta¥es ean be made to almost cancel.

Therefore the combined effect of R and S is
neglizible as required.
The accurately differentiated voltage appears

| at the cathode load of the beam power tube.

VOLTAGE REGULATOR

Patent No. 2,434,069
Harold Goldberg, lrondequoit, N, Y,
{assigned to Stromberg-Carlsen Co.)

Rexuluted power supplies which provide high
voltages at fairly heavy loads use at least the
following tubes: rectifier, voltage regulator. pen-
tode. and triode. In the figure these are illus-
trated. respectively, as A. B. C. and D. To de-
cribe briefly the operation. assume that the
output voltage (across the bleeder) undergoes an
increase for any reason. The control grid of the
pentode then assumes a more pesitive potential
and causes greater plate current to flow through
R. There is an increased voltare drop aeross
this resistor and thercfore the triode gZrid be-
comes more negative. The higher tube resistance
is in series with the power supply. consequently
the output drops and eompensates for the eriginal
rise. When properly adiusted. sueh a eircuit can
maintain an output voltage constant to within a
small pereentage,

In the circuit illustrated, the voltage regulator
tube B is used simultaneously to regulate a sec-
ond voltage, for example, for bias purposes. To

rectifier tube E and a filter system. The filter may
be a simple R-C combination because of the low
drain of the C supply. The regulator tube not
only standardizes the grid potential of the pentode
tube but also the nerative voltage output.

This circuit is especially useful in connection
with class G amplifier power supplies.

TRIGGER CIRCUIT

Patent No. 2,441,006
Arthur E. Canfera, Brooklyn, N. Y,

{assigned to Radio Corp. of America)

This eircuit is controlled by a neon lamp. The
two triodes are connected so that when one con-
ducts the other is cut off. Change-over takes place
when a pulse of correet polarity operates the
first tube.

If the input is positive V1 conducts. Its plate
voltage drops to a low value due to heavy current
throuxh R and the neon lamp cannot light. The
Krid resistor of V2 is connected throuxh the lamp
and R to the positive terminal of the puwer
supply. If this path is interrupted {when the
neon lamp is not lighted) V2 is cut oif because
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its grid i8 also connected to the negative end
of the supply. If the input pulse is negative VI
is reduced to cutoff. The hixh plate voitawe lights
the neon lamp and provides the second tube with
a positive grid voltage. Therefore this tube con-
ducts.

The change-over from conduction to cutoff is
abrupt because the neon lamp strikes at a definite
potential. The other parts of the circuit are not
eritical. It 18 only necessary that the input pulse
exceed n certain minimum value.

This circuit ean be used as an improved pulse
counter or as an eclectronic switch.

AUTOMATIC FIRE ALARM

Patent No. 2,439,502
Thomas J. Tate, Talladega, Ala.

A thermostat is used in this invention to au-
tomatically sound a fire alurm and summon aid.
The ularm may be sent over telephone wires to
the central office or may be sounded at the
switchboard of hotel or abPurtment house.
There is no interference with normal use of the
telephone lines,

BLINKER THERMOSTAT”

PHONE

1 l
The only parts needed are a thermostat and

a blinker. The thermostat is adjusted to close
the ¢ircuit at about 135° F. When a fire breaks

p—

| SWITCHBOARD }
i

do this it is necessary only to add a half-wave out its contacts close and the blinker sends
periodic signals over
—AAA- the wires. At the
)] other end of the line
a light goes on and
off or a gong sounds
2 R to indicate where the
& 43507 fire has broken out.
'[ -4 For greater safety
H7VAC C < twe thermostat cir-
3 ! < COMMOL) cuits may be connects
2 ed to the lines.
> =105V
T 1
Left—A regulated power sup-
F Y = 8 ply. Addition of an extra tube
E and a simple resistance-capacity
filter provides a source of bias.
= AAA —AAA -
VWA \AA

RADIO-CRAFT for



New Patents

VIDEO AMPLIFIER
Patent No. 2,441,880

Elmer Dudley Goodale, Bayside, L. L
and Vernon J. Duke, Rockville Centre, N. Y.

{assigned to Radio Corp. of America)

A video channel amplifies only the a.c. com-
ponent of bicture signals. The d.c. must be re-
inserted in the output. A diode tube rectifies the

|
V3

vl
10K~ 470K LRy
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pulses and provides the d.e. for correct back-
ground brilliance.

The d.c. component must be kent fairly con-
stant, especially at the transmitter end. If the
video amplitier feeds into a wrid-modulated power
amplifier this may be difficult. As the grid bias
varies it causes change in the picture background.
This change can be avoided by addink a compen-
sating tube.

Only the a.c. component is amplified by V1.
This voltage is rectified by V2. The cathode con-
denser of V2 becomes charged to the peak voltare
and wgradually dischariges throukh the resistor
network. This d.c. voltauge is applied to the grid
of V3, a cathode follower. From here it goes to
the grid of the power amplifier V5.

The urid current of V5 may change with dif-
ferent values of excitation. This tends to vary
#rid bias on the tube. Compensating tube V4 is
connected across the cathode load of V3 to pre-
vent this, When V5 grid current increases
{throurh R} it results in greater negative voltage
across K. This makes the cathode of V4 more
negative and therefore increases plate carrent
of the tube. Note that this current also flows
through R but in the opposite direction. The mu-
tunl conductance of V4 may be adjusted to make
the twe upposite currents equal. Then the aver-
awe drop aeross R remains constant and cannet
affect the average brilliance of the picture back-
ground.

VOLTAGE REGULATOR
Patent No. 2,439,938
Reuben Lee, Catonsville, and
Charles K. Hooper, Shipley Heights, Md.
(assigned to Westinghouse Elec. Corp.)
Even in a well-desirned power supply the reg-
ulation tends to become poor at low current
drains. These inventors find that the sharp change
in voltage oceurs when the harmonic compo-
nents become lurger than the averave or d.c. out-
put.

—
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The characteristic curve becomes more nearly
straicht if the d.e. through the load always
remains larger than the harmenics. This may
be assured by adding a conventional bleeder
across the lpad. Chokes large enough to pass
the ecombined loand and bleeder currénts are re-
duired. A more efficient solution is to add re-
sistors before the chokes.

A full-wave power supply requires two re-
sistors. For highest efficiency each should be
equal to £7.6f1—0.239/7C, with { in ecycles, L
in henries, and C in farads.

Dry rectifiers such as selenium permit cur-
rent flow in both directions to some cxtent. In
many cases the leakage may be equal to or
larger than the above value. Thercfore there is
no need for the added resistors.
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BIGGEST VALUES in TELEVISION!

Large-image, Direct-View TV Kits at Low Cost!

Kits Engineered for EASE of ASSEMBLY and Top Performance.
Cabinets designed and built for Beauty, Utility, Durability.

NO TECHNICAL KNOWLEDGE REQUIRED FOR ASSEMBLY.

Consolette Model 7CL

"T'RANSVISION manufactures the most extensive line of high qu_allty
Television Kits, Cabinets, and Components. Models illustrated and listed

here are only representative of Transvision’s leading values.

See yowr distributor.

MODEL 18BL. TV/FM Kit, gives 115 sq. in. picture; complete FM

Radiv: cecei all channels ; streamlined Cﬂbil'levt" N
l{ot‘:tTrl;i‘i:e;';?sModel 10BL. gives full 180" visibility... NET § 24.95

MODEL 7CL., TV Kit

Rotn-Table : streamlined design ... ... ....-..--¢
MODEL 7BL, same as 7CL exccpt t

All prices Include cabine

TCls and 7131, can be supblied !

MODEL 10BL

Gives 115 Sq. In. Picture

Roto-Table for full 180° Visibility

.NET $29%.00

ives 60 8q. in. picture: consolette cab net with
e ......NET $199.00
hat it iz a table model NET $189.60
ts. tubes. antenna. and &) . of lead-tn wlire. (dlodels
ith complete FM ladio for amall additional cost.)

—FREE—

Fascinating
BOOKLET
On Television

NMustrated 20-page 2

hoaklet  glves you excell

basic infoermation on tefe-

vision. all at your distri
tor’s for u FREE COPY:

write (o us for names of dis

tributors.

All prices 5%, higher west of Mississippi; all prices fair traded.
For further information see your distributor, or write to:

TRANSVISION, INC.
In €alif.: Transvision of California, 8572 Santa Monica Blvd., Hollywood 46

For TELEVISION, it's TRANSVISION—the complete
line of High Quality Kits, Cabinets, Antennas, Lenses,
Filters, Boosters, Components—Ask your distributor!

Dept.

= -color prmluct  of  experience

“SERVICE NOTES”
by TRANSVISION S —

the Key Suecessful
Television Rervieing

Contldential  Television
Nates and Information.

ent with orer 20,000 tele-
bu- vision sets. Completo
o with phetos. dlagrams,
Worth a siall fortune.
Cost i3 only $1.95 NET

R.C. NEW ROCHELLE, N. Y,
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SUCCESSFUL
RADIO SERVIGE-
TECHNICIANS READ

EVERYTHING 1N RADIO 20 HICTRONG
LACIO SIRVICE-TECHMIAN

DOLANS & BOTCT INC. PUBLISHIRS

RADIO MAINTENANCE today fills a breach that
has existed in the radio fie'd for a long time. Al-
ready 30,000 technicians read RADIO MAINTE-

NANCE every month because it is devoted en-
tirely to the Radio Serviceman.

The RADIO MAINTENANCE staff specializes in
the preparation of articles on every phase of
Radio Maintenance in series form which may be
filed and used for reference. The leading articles
cover everything for the radio serviceman on
Television, FM and AM; Test Equipment; Elec-
tronic Appliances: Tools; Antennas; Alignment;
Troubleshooting; Repair; Construction; Pick-ups
and Sound Amplification and Reproduction
Equipment. Also, in RADIO MAINTENANCE
each month there are departments on hints and
kinks, the latest news of the trade, review of
trade literature, radiomen's opinions, new prod-
utts and news from the organizations. Al articles
are presented in a step-by-step precision style,
clearly illustrated, with schematics, accurate
photographs, specially prepared drawings, white
on black charts, color didgrams, isometric pro-
jections and exploded views.

Binders in beautiful green simulated leather

are now available for your RADIO MAINTE-

NANCE magatines — see the current issue for
details.

RADIO MAINTENANCE MAGAZINE RC-y 8

440 Bloomfield Avenue, L
Montclair &, N. J. .
Please send me RADIO MAINTENANCE for !
1
O 2 years, 35 [] 1 year, $3 1
[] Payment enclosed ] Bill me later :
NAMB ... .oiviiarraarissrsssarraassasesrcaraaes :
ADGPeSs . ovveeeeeeiannareniieeiieeeneiis 2
City—State : |

*Occupation

Title

Employed by

*Independent Serviceman — Dealer Serviceman—
Service Manager—Dealer—Distributor—Jabber.

BOLAND & BOYCE INC., PUBLISHERS

CONVERTING THE

®

? I have an SCR-178 radio set con-
sisting of a BC-186 receiver, BC-187
trangmitter, and BC-188 modulutor.

| Please modify the transmitier diagram

for use with a.c. on the filaments and
crystals in the oscillator circuit. I also
want a diagram of an a.c. power supply
Jor the entire set. Can I alter the tuning
range (2.4-3.7 mc) to 3.5-4 and 7-7.3
mec?—B. M. McN., Sydney, Nova Scotia.

A. The transmitter circuit has been re-

Question Box

SCR-178 AND -179

ma, and their d.c. resistance should be
4 ohms or less. The inductance should be
.02 henry or more, C1, C2, C3, C4, and
C5 are 6-volt electrolytics with capaci-
tances of 500 uf or more.

You may raise the tuning range of
the transmitter to 4 me by removing a
few turns from L1 and L2 For 40
meters, remove about half the turns
from L1 and L2. Vary the position of
the grid tap on L1 and the number of
turns on L3 and L4 for best results. Ad-

vised, and a power supply is shown. just R1 and R2 for correct bias on
10 :00025 865
VE2S + \'" 6-75uuf-| VeSS
3Punt
1P4POS SW . Z 13
= 2.5%un Lt ;
i ]
El,--l--l- 4 _:;_ T 2w
ZEE Wt e
2 Mooy N
i 3
XTALS | t-ﬂ— T _"._J

T

| li_.LT%—

> > PSS
= 3 ker o1

Separate d.c. supplies provide bias and
filament voltages for modulator and re-
ceiver. Rect. 1, Rect. 2, and Rect. 3 are
fullwave rectifiers that deliver about 6
volts d.c. at 300 ma or more. They may be

] 25
,mﬁnum,nuu‘,_[ [ lofw]

9=
7.90135

1

29K L CONTROL
T B+
CR omﬂ 400-275V
—LTowmoD b+ »

the VT-25 and the VT-56. Do net at-
tempt to double in the final or oscillator.

Ready-made plug-in coils can be used
in the receiver if they can be made to
fit the coil sockets. If not, you can wind

FooSw
17V AC
15V/ 1A 6.3/ 1A
RECT I RECT2
1] 4
1 10HAS0MA,
w/4301, > " 5U4-G ™ “loou.\
)
=
<3-3K <4 1B/45V  TH J1I00MA
& g
_'
50/ 25V o 402 150V [ a0k, 2w |
5 150 s.Jr\TI.M 157 s
A e AR b AR A A AR
] WY oW Ew 3.5Al A= 425V¥ B+,
4+ 3 = I -4sy -3V B— 6LV SOV o
— A c ¢ A-C+ B B TO XMITTER ONLY BC-IBFA

<
T0 MOD ONLY BC-188-A

Mallory type 1B12R or equivalent. The
chokes in these circuits should carry 300

TO RCYR ONLY BC-188

them, using standard data for 140-puf
tuning condensers.

PREAMPLIFIER WITH A.G.C.

®

? Please print a circuit of a battery-
powered microphone preamplifier and
include automatic gain control. I would
like to use 185’s throughout, if possible.
—N.F. W, East Alton, IlL

A. Here is a circuit of a microphone
preamplifier with a.g.c. Remote-cutoff
tubes work best in a.g.c. circuits so 1T4’s
or equivalents are desirable. A 185 is

| the a.g.c. amplifier and rectifier. Adjust

the control in the plate circuit of the
first 1T4 for satisfactory operation.

If the preamplifier is some distance
from the main amplifier, use a plate-to-
line transformer as shown in the circuit.
If the two units are close together, you
can use capacitive coupling as shown by
broken lines. Replace the transformer
with a l-megohm resistor in the plate
circuit and change R1 to 2 megohms.
Connect the plate of the 1T4 to the high-

RADIO-CRAFT for
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Provides Practical Gonstruction and Servicing
Articles from Many Parts of the Globe

Now we can offer you, for the first time, the cream of articles on construc-
tion and servicing prepared by foreign technicians.

The 1948 RADIO-CRAFT REFERENCE
ANNUAL brings this world-wide infor-
mation, along with some of the best of our
own country, in one volume. Just run your
eyes down the contents listed on the vight
and see for yourself what a wealth of new
and important material it contains. Each
article has heen selected with a view to
presenting imformation wof appearing
elsewhere in texthools, manuals, or pe-
riodicals printed in the United States.
Each has accurate schematies and de-
tailed data enahling vou to get at con-
structional and operational featuves easi-
ly, and—if you so desire—to duplicate
similar models.

Mail Coupon
with Your
Remittance
Today

" EsEsEessesesl OB E®E)

SEPTEMBER,

1948

Another feature of the Annual is the
RADIO-CRAFT Index, covering issues
between QOect. 1946 and Sept. 1947. This
Index enables you to locate the important
articles appearing during the vear on
such special subjeets as come up in the
course of your work or studies. Taking all
in all - - the worldwide construction and
servicing articles - - the handy kinks and
short cuts, and the RADIO-CRAFT Index
you have a well rounded reference book of
inestimable value. Get this valuable 1948
reference book by subscribing to RADIO-
CRAFT at once.

Name

I Year $3.50 ? Years $6.00
0 This is a new order Renewal
.(Please print clea.riyi.
Address ..........
Gty assapes wig = Zone

CONTENTS

TRANSITRON OSCILLATOR—ITS USES

MAKE A V.H.F SUPERREGENERATOR

CHECK YOUR FREQUENCY

IDENTIFY THAT STATION

CONSTRUCTING A B. F. 0.

TODAY'S D.-C. AUDIO AMP.

METAL LOCATOR

LOW-LEVEL TONE CONTROL

PHOTO-PRINT TIMER

SUPERSONIC DOOR OPENER

POWER SUPPLY STABILIZER

NEw CIRCUITS FDR OLD

SIMPLE TUBE VOLTMETER

2-TUBE PORTABLE

SIGNAL TRACER FROM OLD RECEIVER

HI-FI TRAF TUNER

4-TUBE REFLEX SET

LOUDSPEAKER FIDELITY

PHONG AMPLIFIER WITH ADJUST-
ABLE FEEDBACK

MULTI-CIRCUIT CLIP SET

A. F. EQUALIZER STAGE DESIGN

FM RECEIVER

NOVEL GLASS A AND B AMPLIFIER

V.0.M-COND. TESTER

RADIG-CRAFT INDEX OCT.46-SEPT.47

L L L P P P e T T TP,
KADIO-CRAFT
25 West Broadway. Dept. 9. New York 7, N. Y,
Gentlemen : Enter my subseription RADIO-CRAFT. for the period indicated below, and send
me a free copy of the new 1918 RADIO-CRAFT REFERENCE ANNUAL. I enclose my
remittance.

3 Years $8.00
[J] Extension

State (i wbis BEbidusridbc o

{Cunada. Mexicro. South and Central Amerlea same as

U.S.A. All other foreig

$1.00 extra for cach vyear.)
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Question Box

YOUR

Only H

control cil
reception

New Hallicrafters T-54 has 7 inch electrostatic
tube, push button tuning on all 13 channels, op-
erates 105 to 120 volts, 50-60 cycle A.C. three
stage LF., iron core LF. transformers, eighteen
tubes plus 3 rectifiers, automatic gain control
circuit, inter-carrier modulation type FM, and a
built-in 4” by 6” PM dynamic speaker.

recognize

ALMO PRESENTS THE NEW HALLICRAFTERS T-o4

Here’s the Finest in TV at a
Price You Can Afford

fine TV receiver for so low a price. You are
assured of constant reception with this new
receiver because of a special automatic gain
‘cuit. Both sensitivity and distance

in much higher price brackets.
An attr
rich silver grey has an airodized top on a |
full length piano hinge. The control panel is
deep grey. The T-54 is also available in a
walnut and blonde finish cabinet at $179.50.

The same excellent engineering that you

makes this exeiting new T-54 a prized pos-
session for the man who understands radio.

We will send your new T-54 the same day
that your
Money Order or C.0.D.

| AI.E RADE)_EOMPANY, 599 _Arch §t_re¢_at, Phi_la.,_l’enn

cost *169-90

allicrafters can offer you such a l

are comparable to TV receivers

actively styled cabinet finished in |

in other Hallicrafters products

order is received. Send check,

LOOP LP-21 '

- COMMAND &
RECEIVERS RADIO COMPASS
INDICATOR ANTENNA .
BC-454 3 to 6 Me. with Sche C " T \all beai 16
g:.:\v . $ . o 1a L ¥l 1) o mn.
BC-455. G to 9.1 Me witi Tt e o
el ie alin Y W " aEram
NeWw ..oovnininans $7 l,l., AC operatlon s inelndedd
e — —= . Used.
TUNING CONTROL CRANKS .....o.... 50¢ _ Vet ea ... $3.95 |
TRANSFORMER FOR RECEIVERS—115 Vol a0 o
cvele, Prhmary: Sec. 20-0-250 Voit 30 Ma: €2 g5 SELSYN INDICATOR AND
6.3 VoIt and 24 Volt, with AC Schematie. ]
MOTOR
INTERPHONE R f}
i*art of LP [4
AMPLIFIER BC-347 &, A DI
] 3 . —
,al Army Aweraft Type: Uses GF8 Used (Tested) 1

Tube. Containg_ two (2) Mideet

1-82 5 INDICATOR

: High Fidelity UTC ouncer trans
- forimers (%~ x 1%"). Input 20
- ohm 10 sinkle or push-pull Grid
e ¢ Quiput 2u0 ot from single or Radio Combass indicator used with
w €\ pusli-putl  piate.  plus  resistors selsyns for 1emofe bndlea $2 95
i cond,. et L'omnslru-lyzlzr:tlnzul. tlor (Used and Tested) at . 5
With Schematie. %0 x 4% 5
8* Less Tube, New — $4'9
price—euch  New saaasarras =l
o three () for $2.00 79¢ ' |

Suggested wirlng for 110
volt, #U cycle inciwmted. No
mally operates from 5714

-

MOBILE USE- -9 Volt in- ¢
put; output 405 volts 95 MA

1 ‘
I
1

Also will operule from 6 Vol colts. $00 cycle. Used (Test-

input; output 280 Volts ed) Per Pair— $

MA. Bize: 3% x only ... .i.iee

77. DM 635x \
MINIMUM ORDER—S$2.00 e Prites F.0.B.. Lima. Ohie L ] 25% DEPOSIT On C.0.D. Orders |

132 SOUTH MAIN ST.

LIMA, OHIO
SMOOTH ## SERVICING
This VHF ALIGNMENT fl/":_(_-_;’ﬁ

WAND gives a constant chech
on the shignment ol FM, TV & Vﬂ VHF Alignment Wand
athes 5-500 me rquipment cur with Instructions §0¢

ing servieing lu blending ol 16pau and sligament makes 1ervicing simooth and
fos. Solvns your TRACKING, SENSITIVITY & S:N pioblemr. Talls which
adiusiment o mabe, which way and how much. A modern shop MUST!

© AMPLIFILR CORP.ot AMERICA
HAW
398-10 Broadway, New Yark 13, N. Y.| 621 Een 31u gﬁ.!.N B, BEle. COREE I

ELEMENTS OF MAGNETIC
TAPE RECORDING AND
999 APPLICATIONS

by A. C. SHANEY

Kamar City 3, Mo.

impedance input terminal of the am-
plifier through shielded cable.

- HIIWP
r—'ill-' \‘rl?u!
20K a PRI —— = ]
HEE|
a2y o, |3 Sf|esees;
2 44 MASTER ™ NB
GAIN i
02 g 3 | oo ST
o=f=— $ 185
MIAEIN g s [ WEG .05
2MEGS .
4 % it T
W lase
- 10
2[wic$ IukG R
10 L 1Y
o IS0VT> | a0l
it et
= 10156¢ |
J1/600v |— 3
IMEG
3 3
2 3 L
IOM[GF f_w[c ON-OFF |y __/
1.5V A—
NB TO 500.a LINE "i;_r:v
—Ak-

Question Box queries will bhe an-
swered by mail and those of general
interest will he printed in the maga-
zine. A fee of 81.00 will he charged
for questions requiring no research
or schemativs. Write for estimates
on mestions requiring diagrams or
considerable research. Be sure to
give full specifications and details
on the application. Six to 8 weeks is
required to draw up answers involv-
ing large schematies or research.

RADIO-CRAFT for



Technotes

. . . CONDENSER SHORTS

If a small set with a loop antenna
lacks sensitivity and image rejection
even after being properly aligned, check
the variable condenser for a high-re-
sistance short which may be loading the
antenna. Reniove the condenser, cliean it
with earbon tetrachloride, and bake it
in an oven to remove moisture. Don’t
heat it too much.

JOE FIEDERER,
Worcester, N. Y.

. ... OLDSMOBILE 982375

When installed in the automobile this
set would cut out after about a half
hour. On the beneh it would sometimes
play for a whole day without the slight-
est difficulty.

The trouble was in the oscillator grid
coil. Loose turns on the ground end were
rubbing against each other and shorting
out. The winding cannot be seen but the
trouble was detected with an ohmmeter.

I removed the winding, rewound the
loose turns, and heated the coil to drive
out moisture. Then | gave it a coat of
speaker cement. The set then worked
perfectly.

C. W. TEws,
Milwaukee, Wis.

Rap10-Crart offers a 1-vear subseription
or $3.50 for television Technotes de-
scribing troubles in popular TV receiv-
ers and telling how the problems were
solved.

. ARLINGTON MODEL 7J7

The set played intermittently and dis-
torted badly. The distortion remained
after the defective a.v.c. filter and audio
coupling capacitors were replaced. Dis-
connecting and resoldering the leads
from the output transformer to the
speaker voice coil cured the trouble.
Evidently the original connection was
faulty.

C. W. TEws,

Milwauiee, Wis.

. « - . TUNING CAPACITORS

A dirty tuning capacitor is a frequent
cause of noise and erratic operation. An
oil can filled with carbon tetrachloride
helps clean high-resistance bearings.

To clean dirt from between the plates,
blow it out and use pipe cleaners or a
visiting card moistened in carbon tetra-
chioride. Look through the plates with a
light behind them to find metal filings or
steel wool. If plates are touching, place
a calling card or a plastic speaker shim
between each set of plates until the set
operates.

Small metal chips can usually be re-
moved by burning them out. Connect the
high voltage momentarily across the
plates. Do not do this if the plates them-
selves are touching each other.

H. A. NICKERSON,
Dorchester, Mass.

(Better disconnect the coil first.—Ed)
SEPTEMBER 1948
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GIVES YOU WHAT YOU NEED!

ACORN LOW PRICES

IMMEDIATE DELWERY

CIRCUIT: Superheterodyne

TUNING RANGE: A8-108 MC

INTERMEDIATE FREQUFENCY:
10.7 MC

AVAIl ABLF FOR: 21.6 MC
on
l"l“ Ql FNCY_ DRIFT: Negtigl

my 1¢
3 TU I [ Auml““
8J8 uulll:nor mixer.
Lecto
U5 d' ator {Tuning Eye
ANTENNA: 300 Ohm line (DI

pole]
COMPLETELY ALIGNED

NO OWELR SUPPLY INCLUDER
TI-’H[\)II:NAL STRIP CONNEC-

APPROVED FM
FRONT-END

$18.95

de

TUNING RATIO: 10: |
TUNED LINFES: Brass. sitver
overlay 0005 1hick
PP GL6 OUTPUT TRANSFORMER
Fuliy shiclded. Upright nusi.. oulput iramns- 52 45
former. Will handie 23 waits from -lsh .
mll (HOI MCE. conters 3347, . each
3* D. Primary 6600 ohm m
4 .i [J:3 ohm voice coil. Shipplng welght 4 3 fqr 51
Ihs. Channel mig, H
FM TUNING CONDENSER
ganz 3.30 mmfd. with Sl 10
trimmers. 88-108 meg. A g
rfect condenser 10 cove each
"M band. Iml}]./\) i
Py
Shipping welght ) Ib. * 3tor §3

olL ¢ONDENSERS
2 x .02 mft 1500v $ .69
7

ELECTROLYTIC
CONDENSERS
P TYPE IN CANS

APPROVED FM =

AND TELEVISION

SWEEP SIGNAL
GENERATOR
MODEL A-300

$43.50

-vFR[QUENICV RANGE 3 |

Juncis o bandswitching B
ennary} 12 lo 227 MeE.
rCye
V—2emTT MC: B=&0—154
MC: »1—227 NIC
Cal i.oh  aia reference quency osclilator: D—6Ca
scale-: E_Dlal scale lenth  —Mixer—Cathode rollowel
Burnonv PANEL CON- oUlpul jube: E—=TY4—Rec-
TRO rifier jube.
A N\u‘eu widih 500 KC D — GEMERAL INFORMA-
W apbroximately 10 MC: 10M
wing  control: A=Hixh frequency insula.
\elnleu control 10 tion throuRhout; B—Max|
D=—=xcleclor mum ouput 500.000 U
s\vh(‘h FM RF‘—CAL F— V: C—Power required 105-
RF  output  conirol Fe 125 Vaolt 50-80 cycle AC
lHorizontal sweep nunpul 35 watis: De—Power HNne
G—RF outpul. filter huilt-in:  E—8pecial
C-TUAE LINEUP Mldline  capa¢lly luning
A—(Ca Reactance  tunhe condenser: F—Pilot 1ight
nuutulalor B—0C4A—_Fixed indlcatar: G — Generator
froquelicy modulated  os- outPut €an be used eithe
cillator C—8C4—Continu- frequency modulated  or
ousl, vhriable beat fre- pure RF.

POWER TRANSFORMER
Primn'v 113 AC—80 Cyvele Secondary
350 330—CT a1 145 mils, 0.3
s o 3 amps. Uprignt
mount, mig. centers 234¢ x T4~
Made by Thovdarson. (Samc as 70

-82) Weight 6 Ibs

.1 mfa 3500+ .79 $3.79 3 for $10.75

10 @ 3500 A omrd TH500v 1.79
30 @ 3oy +++% 3% 95 uga 3000w 119 FILTCR
2020 @ Zov 15 mfd 4000v 1.39
e A 5 mfd 3000v 189 | CHOKES 10 nenry at 85 mils. 250 ohms DC
20 4500 1.0 mfd 2000v 1.29 Cnannﬂ Mount. Mounting centers 284~
10w 450 9% 116 mrd 1200v 29 Made by Thordarson. Siipping wt. 2 Ibs
20 @ 25v 4.0 mfd 1000v 83 T | P ml“]‘" ;“ 03 - ”b'cs
20-20 @ 450w 74 4.0 mia 600 .45 enry  al 5 < 50 ohms
20-20-20-20 @ 450v 1.29 3.3 mai 600v . .79 f;‘c*;,“‘"‘;"sr:';ggmz V:Tmmml:u centers 23
20.20 @ 400v-250v .44 g-ol mid tligg:)v iy > 79c ea. 3 for $2.2%
10-10 @ 350v - - 8 henry at 180 ils. 135 on DC.

20 @ 25v 39 10 mfd 600v -89 Channel mount. MSI‘Jntillu u’enll:-m“:il/"'
30.30 450v Dol EArd glouoy, 1.89 Shipmin: T o T e vy 3s
100 iov Zag] RLORNEARIZ0LAC) L TERMS: 20k cash vt orier. Balance €.0.D. Al priccs
1000 89 | 9 F.O.B. our warchouse N.Y.C. No oraers under 35 50,
10-10-10-10" @ 100 .89 lv-'l n\f*ll,é!"!-"v-\c o

ATl . ¥rite For FREE BARGAIN CATALOG
CDNI)ENSERS TLA QfL FILLED AcoR"
2.0 Mo Aone with_side . ELECTRONICS CORP
torminale Y e ea, 4.0 mfd AOO 1.49 .
10 fur $3,.90 2.0 mfd | 3 1.3 80 VESEY ST.. DEPTY. CI NEW YORK 7. N, Y,
i -

CHECKING

OSCILLATORS
Another receiver | with the MAGNETAPE

ean be used to find |
out whether the lo-
cal oscillator in an
apparently dead re-
ceiver is operating
or not.

Tune the good
receiver to a fre-
quency equal to the
dead receiver’s i.f.

plUS 500 ke and the 4 hours continusus play . .

N quency response 40 fo 10.000
dead receiver to cycles = 24b. ..
about 500 ke A bass and treble controls

Heavy-duty
motor . , .
necessory ...

beat note should be
heard in the good
receiver.

The two sets may

end of reel .

« Fre-

Individual
Simplified tape threading . . .

non.-cverhsating
No tape rewinding
Phono plckvp and
turntoble focilities ovailable. ..
Low hum level (DC on heaters)

« . Automatic tope reversal ot
« o Sockets for VU

TWIN-TRAX

RECORDER

*495

including
microphone’

NO OTHER RECORDER OFFERS THESE SPECIAL FEATURES

Complete symphonies and operas == or any musical or
. varicty program up to 4 hours in durstion can now

be recorded and played back on a single 13!/ inch
reel of magnetic tape with the new|y-deve§oped
Model 910.B Magnetape Twin-Trax Recorder. In-
corporating new mechanical design features and the
finest magnetic recording smplifier ever constructed,
this exceptional instrument is the only answer to pro-
longed, uninterrupted high-fidelity recording of music
or voice. Builtin reverse control and instantaneous

have to be cou pled ::;:;::::’:i‘:”'ﬁ;’"::."'b‘l:"f“’ stop feature makes this recorder ideal, also, for dicta-
. e a . -
fairly closely if the Normwehogicalinalsesa, JlsthLs tion and conference recordl_ng.
< o 3 Poneous reverse control e with Tape costs are actually cut in half through the revolu-
dead one is well o unthreading . . . Instantane- tionary use o:‘ two independent and isolatod sound
shielded. It mav be ous stop — rapid start . . . Migh tracks on standard 4/ inch reels of tape. The cabinet,
< speed forward and rever s with- ingeniously designed for compactness and beauty,
necess.a'l y to u.S e :;l’llu“;:hr;:::i"bglo‘ .du.rmN; ’h‘::: covers and protects the reels during operation of the
capacitive coupling . eed shubtlo . . . Plays single recorder.

between the oscil-
lator and the an-
tenna of the good
set. A 2-turn gim-

recorders , |

single chassis , ,

tape slippage...3.

mick around the gl balanced linc outputs . . corder, which plays for one
; ; g : ¢
oscillator grid 01 | carphons merirerig = M0 o0 hour at high fidelity on stand-

anode may be used | ¢'ectrenic srose heods

to couple to the an-
tenna.

THoS. P. MOTTLEY,
Ocean Grove, N. J.

1502, W 55 Ibs.

398-10 Broadway

track recordings made on other
. Separate rccord-
ing snd pluvbuel amplifiers on
- Rubber-rimmed
drive cannot dovc'op flats . . .
Complete climination of capitan
2 and 500/4600

ter and wow = 0.1% a
belts ta loosen or pulleys 4o siip
Dimensions 202" & 17" ¢

Ampuirier Core. or AMERICA

Its many exclusive features make this recorder unmis-
tokably the perfect unit for
the home, laboratory, industry,
recording studio, and broad-
cast station. Also available
is Model 810-B Twin-Trax Re-

ard V/y-hour reels of magnetic
tape. Priced at $285.00, less
microphone.

i not availabla st your desler. ordes direct.

Unit operates with
cover and sides closed.

*Tradamark

New York 13, N. Y.
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Im
OIL-FILLED TRANSMITTING
CONDENSERS MICAS

.05 MFIy 1000V $0.35 000025 2500V $0.15
05 0oV A4 0000d 2300V A5
1 500V .75 . 00005 3000V .35
1 500V 1.65 | .00003 5000V .85
ax.1 000V 4.10 | 000087 2500V .20
12 15000\ 7.95  .00007 2500V .20
25 10V 35 | 00025 2500V .25
.24 1000V 2.15 | .00025 5000V .85
.25 0n0V 3.75 | .0005 2500V .25
10x.25 600V 1.05 00072 5000V .85
3 A0V 28 | .00 5000V .85
5 1000V .40 0001 2500V 25
) *000V 75 .0011 3000¥ .85
K 100V .30 1 002 1300V .20
85 A0V .35 002 3000V .65
1.0 1000V 45 | 00275 2000V 25
2.0 290y 20 | .003 2500\ .30
2.0 6oV L40 | .003 3000V 65
2.0 o000V .60 | .004 25000 .35
4.0 S0V .60 | .00% 1000T. v 15
1.0 10001 1.00 | .005 000V .65
5.0 ZHVAC 55 | 006 2000V 35
6.0 600V 70 | .008 1200V 15
6.0 1000V 1.45 | .0 1200T.V .15
f.e 600V 85 TUBES:CHOKE-POTS
8. Hatov 1.75 | Tubes—ve Metal  $0.89
0.0 600V 1.00 | Tubes——]12K8 Metal .29
30.0 SOVAC  1.40 | Choke—100MA-10H.

o0 330VAC  3.75 250 Ohm 1.59
= = Pots: 20K-50K-100K .19
25.0 Y .40 | Dual. % Meg

1000 BV 50 “250K -5015" .30
SHIXLDED WIRE #22 .50 Ft. for .63

RESISTOR KIT Assorted Y% &1W 100 for 1.49
BATHTUR KIT 3x.1, .5, .05, ETC. 10 for .58

CONDENSER KIT .01-.00001...100 for 2.99
MICAS .01, .002, .005. ETC. All Values .08
.01 150V PAPER (MIDGET) ...60 for 1.00
0.1 600V PAPER ........ ce... 8 for l.00

$2.00 min. order F.0.B.. N.Y.C. Add postage
5095 deposit, balance C.0.D. with all orders.

Manufacturers induiries invited. Send for Flyer.
Prices are subject to change without notiee.

TEGHNICAL RADIO PARTS CO.

265 Greenwich St. Dept, RC-4 N.Y. 7, N.Y.

1949 MODEL
MUTUAL CONDUCTANCE

TUBE TESTER

with new 9 pin socket to handle
all future tuhe developments $49-95
No possibility of good
tubes reading “‘Bad”
or bad tubes reading
"Good'" as on dy:
namic conductance
testers or other ord-
inary emission test-
ers. "Attractive panel
and case equal to any
on the market in ap-
pearance . . . Large
\ 4%"” meter, . . . Cali-

brated micromho scale

as well as 0 Bad-Good
scale . . . Front panel fuse. . . . Individual
sockets for all tube base types—voltages from
.76 volts to 117 volts and complete switching
flaxibility allow all present and future tubes
to be tested regardless of location of elements
on tube base. . . . Indicates ®as content and
detects shorts or opens on each individual see-
tion of all loetal, octal and miniature tubes
including eold cathode, magic eye and voltage
regulator tubes as well as all ballast resistors.
Nime of the nationally known manufacturer
withheld because of special price offer.
Sloping front counter case $49.95
——Handsome hand-rubbed
portable case La.. 53495
Built-in-roil enart with either of above

$5.00 extra.

BUFFALO RADIO SUPPLY
219-221 GENESEE STREET  BUFFALO 3. N. Y.

® Radio, Television, Electronie
Kits, Parts, etc. LOWEST
PRICES. Alse War Surplus

Bargains, Get Your Copy Now,

OfFENBACH & REIMUS
572 &LUIS ST., SAN FRANCISCO 2, CAL.

Try Th

TUBE BASE CONNECTOR

Flat cable connectors can be made
easily from old tubes. Cut off the base
I leaving about %4-inch inside clearance.
NUT 2= R WASHER
72T 7772734 DISC (BAKELITE  PLASTIC, FiBER)
sa- CUT OFF & SMOOTH WITH FILE
+—ANY OLD TUBE BASE

| i
14" oo

f SOLDER TIP
DRILL & COUNTERSINK

SMALL MACHINE SCREW

Cut out a plastie dise of about the same
diameter as the tube base.

Drill holes for the cable in the side
of the base. Connect the wires to the
tube prongs, then place the plastic disc
over the tube base, as the drawing
shows. and fasten it in place with a flat-
headed serew run through a hole drilled
in the bottom of the base. After the nut
is tightened, file the edges of the disc
flush with the tube base.

WiLLiaM F. WENDT,
Nape Calif.

MEASURING OUTPUT

When aligning a receiver, the voice
coil is the logieal place to connect the
output meter because of accessibility.
| The voltage at this point, however, is

OLO PLATE-VC TRANS

OUTPUT METER
o

e

ACYR %n

e

usually too low for a satisfactory read-
ing.
Any old output transformer will make
a useful shop tool to obtain a higher
voltage. Equip the secondary (4-8 ohms
impedance) with a pair of leads ending
in alligator clips. To make output meas-
urements, connect these clip leads
across the set’s voice coil and clip the
voltmeter leads to the plate winding of
the old output transformer. The trans-
| former will step up the set’s output volt-
| age and a very good meter reading will
| be obtained.
i ALBFRT LOISCH,
{ Darby, Pa.

TV INSTALLATION

For installing television antennas, it
is essential to have communication be-
tween the man on the roof and the man

| watehing the screen to determine when

| the image is satisfactory. A very simple
system requires only two pairs of mag-
netic headsets two carbon microphones,
and a 4%-volt battery.

_.I-

CARBON WIKE
1

ROOF

CARBON MIKE

s One

Connect one microphone, one headset,
and the battery in series at the receiver
location. Run a 2-wire line (anything
will do, even lamp cord) to the roof.
Across the roof end of the line connect
the other headset and microphone in
series,

Depending on the components at hand,
a smaller or slightly larger battery may
be desirable. With ordinary 2,000-ohm
headsets and surplus oxygen-mask
microphones, four and one-half volts
worked well.

RicHARD HENRY,
New York, N. Y,

INTERMITTENT CHECKER

Many intermittents are caused by
capacitors which open when normal
voltuges are applied to them, but which
check O.K. on a condenser tester. To
locate one of these, it is usual to wait

050 ut

until the receiver stops working, then
shunt a good capacitor across the sus-
pected one. Often the sudden charging
of the good capacitor is enough to start
the set going again.

To reduce the suddenness of the
charging, place a 3-megohm potention-
eter in series with the good capacitor.
Set the potentiometer for maximum re-
sistance, then shunt the combination
across the suspected capacitor. Slowly
rotate the potentiometer shaft to mini-
mum resistance. If, somewhere along
the line, the set starts to operate, the
chances are good that the suspected
capacitor was the bad one.

RUSSELL SWANFELT,
Fort Wayne, Ind.

(No gadget can be depended on for
consistent results with intermittents,
but this one is simple to make and
should repay the effort required—Edi-
tor)

SIG-TRACER RECEIVER

Some of the surplus receivers, €spe-
ciallv the low-frequency models, can be
used as signal tracers. The receiver
should cover the r.f., i.f., and local os-

SHIELDED WIRE
L@ ANT POST 7/
4

/

PROBE — 2 TURNS INSULATED
FROM PROBE TIP

s
TUNE TO PROPER FREQ / d o?p / y
¢ 7

cillator frequencies of the receiver under
test and should have a c.w. oscillator. It
should be one of the well-shielded varie-
ties.

Shield the antenna post and attach a
probe to it with a short shielded cable,
as shown in the drawing. It may be
necessary to replace the antenna ter-
minal with a jack for better shielding.

GeorGgE H. HAGUE,
Fall River, Mass.

RADIO-CRAFT for



Try This One

TIP JACKS
When tip jacks are needed try the
base pins of old tubes. Break up the tube
basgs with a hammer, being careful not
to crush the pins. Heat each and blow
the solder from inside it. Several dif-
ferent-sized jacks can be made from dif-
ferent base pins,
L. E. KLINGBERG,
Inglewood, Calif.

FM ALIGNMENT
FM ratio detectors sometimes are
jarred slightly out of alignment by a
rough trip from the factory. To align
them I turn on the motor of my car,
which is less than 50 feet from the
antenna, tune in a weak station, then
adjust the ratio-detector trimmers to
cancel out the igniticn-noise interfer-
ence.
This method will not work with sets
that have limiters.
RoBERT C. GREEN,
Hyattsville, Md.

PILOT LIGHT LONGEVITY

To avoid the bother and expense of
changing pilot lights in a.c. receivers
and amplifiers, unsolder the leads of the
light socket from the 6.3-volt power
transformer winding and hook them
across the b-volt rectifier winding. Re-
ducing the voltage applied to the bulb te
5 volts will about triple its life.

Be sure that the socket is thoroughly
insulated (both contacts) since the light
will be at high voltage to ground. Lack
of care in this respect may cause short-
ing of the high-voltage supply or severe
shock.

If no 5-volt winding is available, a
resistor of about 10 ohms in series with
the lamp will accomplish the same pur-
pose. The brightness of the light does
not decrease noticeably with either
method.

RoBeERT D. CARLEN,
Brooklyn, N. Y.

ANTENNA COUPLING
The performance of some receivers,
both t.r.f. and superheterodyne, can be
improved by winding the insulated an-
tenna lead around the grid lead of the
input tube several times before connect-
ing it to the antenna post. This adds
capacitive coupling to the induetive
coupling. Capacitive coupling is built
into many sets. Those that don't have it
are improved by this trick.
FraNKk BopINE, W4JVZ,
Ft. Wayne, Ind.

RADIO-CONTROLLED BEAM

The BC-357, a surplus marker-beacon
receiver, has a relay in the output cir-
cuit. It was originally designed so that
an incoming signal would close the re-
lay and light a lamp.

The receiver can be used te control
the rotation of a beam antenna located
at some distance from the shack. Shunt
the two tuned circuits with capacitors
made of twisted wire to lower the fre-
quency from the original 75 me to the
upper portion of the 6-meter band. Place
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PHOTOFACT Publications

* HELP YOU TO SUCCESS!

These are the indispensable service data books
you'll use profitably every single working day. ..

e ——

Your Price
Each Volume,
In Deluxe Binder

up to July,

18"

NOW! PHOTOFACT VOLUME 4

Includes First Three TV Course Installments

Bring your file of post-war receiver Service Data right
1948! Here's the most accurate and complete
radio data ever compiled—preferred and used daily by
(housands of Radio Service Techanicians. Includes: Ex-
clusive Standard Notation Schemartics; photo views
keyed to parts lists and alignment data; complete parts
listings and proper replacements; alignment, stage gain,
| circuit voliage and resistance analysis; coil resistances;
record changer service data, etc. Order Volume 4 today
—keep your Photofact library up-to-date—it’s the only
Radio Service Darta that meets your acfual needs!

Vol. 4, Covers models from Jan. 1, 1948 to July 1, 1948
Vol. 3. Covers models from July 1, 1947 to Jan. 1, 1948
Vol. 2. Covers models from Jan. 1, 194710 July 1, 1947

Vol. 1. Covers all post-war models up to Jan. 1, 1947

1947 Record Changer Manual

Nothing like it! Complete, accurate
data on over 40 post-war models,
Exclusive exploded views, photos
from all angles. Gives full change
cycle data, information on adjust-
ments, service hints and kinks, com-
plete parts lists. PLUS—for the first
time — complete data on leading
Wire, Ribbon, Tape and Paper Disc
Recordﬂers!oni(‘)io pages; hard cover;
opens flat. Order now:

ONLY $495

| Receiver Tube Placement Guide

Shows you exactly where to replace each
wbe in 5500 radio models, covering
1938 10 1947 receivers. Each tube lay-
out is illustrated by a clear, accurate
diagram. Saves time—eliminates risky
hit-and-miss methods. 192 pages, com-

pletely indexed. 5
Ny e $125
Dial Cord Stringing Guide
The book that shows you the one right
way t0 string a dial cord. Here, in one
handy pocket-sized book, are all avail-
able dial cord diagrams covering over
2300 receivers, 1938 through 1946,

Makes dial cord restringing
Tobs auick and simpie. ONLY.. 3790

THE FIRST

TELEVISION FOLDER

APPEARS IN
PHOTOFACT SET No. 44
DON'T Miss it

;\i’?}w—PHOTOFACT brings
Serviacemi)“a’ul:md of Te]lcvision

—a complere, ac-.
curate anal Cula
Television !:cl:i ST

{ ver—ba

?rf“;:al €xamination of tshets' s‘::r:l
I :he I§am.s laboraiorijes. This
um_fe CRinning of a series of
Ani orm, accurate, authoritative
PHS"}'S(I;W Folders, exclusively

I FACT—p/us the $500
elevision Course—ar no extra
gzst o you! Don't miss Seq No

~Tat your local jobber now!
STAY AHEAD OF THE GAME —
SUBSCRIBE REGULARLY T0

PHOTOFACT FOLDER sETS

HOWARD W. SAMS & CO;,INC.

INDIANAPOLIS 7, INDIANA

the receiver at the antenna location with
the relay contacts in series with the

beam-rotator

To rotate the beam, switch the trans-

metor.

EASY TO LEARNCODE

1t i easy to learn or Increase speed
with an Instructograbh Cods Teacher.
Affords the quickest and most Drac-

mitter to the receiver's frequency and
key it until the beam is pointing in the
right direction. Then switch the trans-
mitter back to the operating frequency
and go on the air as usual.

This receiver can, of course, be used
for other types of radio-controlled de-
vices. A. R. GREEN,

Fort Worth, Tex.

(A 1-tuhe 6-meter control transmitter
might be built especially for operating
the antenna. This would save the trouble
of retuning the main transmitter and

tical method Yet developed. For be-
ilnneu or advanced studentys.

sallible tapes from beginner's
slphabet to typical Messages on all (&
subjects. Speed range 5 to 40 WPM. |
Always ready-—no 3

ENDORSED BY THOUSANDS! &

The Instructograph C o d e Teacher
Iiterslly takes the blace of sn oper.
ator-inatructor and enabies anyone to
fearm and master code without fur- 3
er T ds © ul op

«igcquired the code*’ with the Instructograph System.
write today for convenient rental and purchas¢ plana.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Ad.. Dept. RC, Chieago 40. III.

would pe;nit operation of 10- and 20-
meter beams.—Editor)
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HEATHKIT
CONDENSER CHECKER KIT

A condenser checher anyone can aofford
1o own. Measures capocity and leakage
from 00001 to 1000 MFD on calibrated
scales with test voltage up to 500 volrs,
No need for tables or multipliers. Reads
tesistance 500 ohms to 2 megohms. 110V
40 cycle transformer operated complete
with rectifier and mogiceyeindicotor tubes.

Easy quick assembly with cleor de.
tatied blueprints and instruchions. Smoll
convenient size 9’ x & x 4%4*. Weight

4 pounds. This is one of the handiest
insfruments in any service shop. ELSE TO BUY
& W RS <

HEATHKIT
SIGNAL

GENERATOR KIT

Every shop needs a good signal gener-
ator. The Heathkit fulfills every servic-
ing need, fundamentals from 150 Ke. to
30 megacycles with strong harmonics
over 100 megacycles covering the new
television ond FM bands. 110V 60 cycle
transformer operated power supply.

400 cycle audio available for 30%
modulation or audio testing. Uses 65N7
as RF oscillator and avdio amplifier. Com-
plete kit has every part necessary and de-
tailed blueprints and instructions enable
the builder 1o assemble it in a few hours.
Large easy to read calibration. Con-
venient size 97 x 6" x 4%”. Weight 42
pounds.

HEATHKIT SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

The ideal companion instrument to the Heathkit Oscilloscope. An Audio Gener-
ator with less than 19 distortion, high calibrotion accuracy, covering 20 to
20,000 cycles. Circuit is highly stable resistance copocity tuned circuit. Five
tubes ore used, o 65J7 ond &K& in the oscillator circuit, o 6517 square wave
clipper, a 65N7 as o cathode follower output and 5Y3 as tronsformer power
supply rectifier.
The square wave is of excellent shape between 100 and 5,000 cycles giving
odequate ronge for all studio, FM and television amplifier testing.
Either sine or square wave availoble instantly at o toggle switch. Approxi-
( muately 25V of sine AC availoble at 50,000 ohm output impedonce. Output + 1 db.
from 20 to 20,000 cycles. Nothing else to buy. All metal parts are punched,
formed ond cadmium ploted. Complete with tubes, all ports, detailed blueprints
and instructions.

ms

* o o =
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THE NEW HEATHKIT VACUUM TUBE

7lothing ELSE TO BUY

Save 34 the cost.

Gain valuable knowl-
edge.

Achieve better work-
manship.

Learn many new appli-

ny scope: ]
oy or: :nd output traces. locate cations,
q wately.
e mmediotely Ideal ..
1, eM‘, Iond positioning % ldeal training for use.
n contro s A n-
d fine sweepind jate ‘om‘ p Heathkits are regular
W

matches otherss
hed, formed

with tubes,

factory quality test

15 are punc equipment unassembled
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5 tu 'dmiurn plated. Complete s vl but W.l'h all formn.ng,

ik detailed plueprints en punching, calibrating
e . N

> wt, 13 1bs. and printing already

completed.

VOLTMETER KIT

The most essential tecl o rodie man con have,
now within the reach of his pocketbook. The Heath.
kit VIVM is equal in quality to instruments selling
for $75.00 or more. Features 500 microamp meter,
transformer power supply, 1% glass enclosed di.
vider resistors, ceramic selector switches, 11 meg.
ohms input resistonce, lineor AC and DC 1cale,
electronic AC reading RMS. Circuit uses 65N7 in
balanced bridge circuit, a 6Hé6 as AC rectifier and
6 x5 as transformer power supply rectifier. In-
cluded is means of calibroting without standards.
Averaoge ossembly time less thon four pleasant
hours and you have the most useful test instrument
you will ever own. Ranges 0.3, 30, 100, 300, 1000
velts AC and DC. Ohmmeter has ranges of scale
times 1, 100, 1000, 1OM ond ! megohm, giving
range .1 ohm te 1000 megohms. Complete with
detailed instructions. Add pottage for 8 Ibs.

52450

ELSE TO BUY

HEATHKIT
SIGNAL

TRACER KIT

Reduces service time and greatly in-
creases profits of any service shop. Uses
erystal diode to follow signal from
ontenna to speaker. Locates faults im-
mediately. internal amplifier available
for speaker testing and internal speaker
available far amplifier testing. Cannec-
tion for VIVM on panel allows visual
tracing and gain measurements, Also
tests phonagraph pickups, microphones,
PA systems, etc. Frequency range to 200
Mc. Complete ready to assembie. 110V
60 ¢ycle transformer operated. Supplied
with 3 tubes, diode probe, 2 color
panel, ali other parts. Easy to assemble,
detailed blueprints and instructions.
Small portable 9" x 6" x 43"

s19s°

W,

6 pounds. Ideal for taking on service
calls. Complete your service shop with
this instrument.

3450

Shipping Wt., 13 ibs.

COMNMPARNY
"ARBOR'. _M_ICHIGAN
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HEATHKIT
HIGH FIDELITY

AMPLIFIER KIT
$14.95

Build this high fidelity
amplifier and sove two-
thirds of the cost. Push
pull output using 14619
tubes (military type
6L6°s), two amplitier
stoges uvsing o dual
triode {6SN7), ond o
phase inverter give this
amplifier a linear repro-
duction equal to amplifiers selling for ten times
this price. Every pant supplied; puncthed ond formed
chossis, transformers (including quality output to
3-8 ohm voite ¢oil), tubes, controls, end complete
instructions. Add postoge for 20 Ibs.

12" PM speckers for above

36.95

HEARING AID MEADPHONES

. The Army‘s best — elimimote flot eors
d ond outside noise. Complete with
tronsformer for conversion from low
to high impedonce. With c¢ord ond
plug complete, Add post-

$1.00 age for 1 ib.

COMMAND SET
ACCESSORIES

5" PM SPEAKER

With output transformar,
Pl matching headphone
ovtput

$2.80
$1.00
$1.00

SPLINE SHAFT FOR TUNING
COMMAND RECEIVERS

Allows use of regular tuning
knob on BC 453-4-5 receivers. 39c

Dual receiver rack FT277A
with connecting plugs

¥ Single transmitter rack
FT234A
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HEATHKIT 2T,

110-volt AC operation

RADIO
$8.75

iv@®

'®

An ideal way to leorn
rodio. This kit is complete
ready to ossemble, with
tybes and oll other parts.
Operotes from AC. Simple,
clear detailed instructions
moke this o good redio
troining course. Covers reg-
uvler broodcasts and short

waoave bonds. Plug-in coils. { % }
Regenerative circuit. Oper- e
otes loud speaker.

Add postogs for 3 Ibs.

H$ 30 Headphones Pper set $1.00

2V2" permanent magnet loudspeaker $1.95

POWER TRANSFORMER Sgecials

Primary 117V 60 cycle. Secondaries
supply 746 V.CT at 220 MA, 6.3V
at 4.5 A, and 5V. at 4 A Will

.

hondle 13 tube radic recsivers.
Supply is limited, order sarly. Ship-
ping Wt 11 Ibs. each.
$395 . . . . . 3 FOR $9.95
OUTPUT TRANSFORMER
Push pull 6¥Vé’s to 6-8 ohm voice «oil
excellent characteristics.
No. 800 3ror $1.95
TRANSMITTER TRANSFORMER
The transformer from Tronsmitter Power
Supply listed below, 400 Volt ot 200
MA ond 4 Amp. filaments of 3 to 24
Volts. Also 5 Volts ot 4 Amperes for
rectifier.

Shipping Wt. 12 1bs. ... $9.50
MILITARY POWER TRANSFORMERS
Convert your mi'itory receivers without
rewiring the flament. "A" type sup- s

plies 500 VCT ot 50 MA, 5V ot 2A ond
74V ot V2 A. B type supplies 500
VCT ot 50 MA, 5V of 2A and 12V ot
1 Amp. State whether A or B
type desired. Ship. Wt., 4 ibs, $295

110 V. A.C. MILITARY RECEIVER
POWER SUPPLY KIT

Ideal way to convert militory sets. Sup

plies 24 Vaolts for filoment — ne wiring
changes inside rodio. Also supplies 250 V.
D.C. plate voltoge ot 50-60 MA. Connec-
tions direct to dynomotor input. Complete
with oll ports ond detailed

instructions. Ship. Wt., 6 Ibs. L) 5-95

¥14.50

DEPT. C ... BENTON HARBOR,

INTERPHONE
2-WAY CALL SYSTEM KIT

Idea! c¢oll ond com-
munication system for
homes, offices, fuctories,
stores, etc. Makes ex-
cellont olectronic boby
waotcher, eaty to os-
semble with every pan
supplied including sim-
ple instructions. Distance
vp to 1/5 mile. Oper-
otes from 110 V. A.C.
3 tubes, one maoster ond one remcte specker.
Shipping Waeight 5 pounds.

$14.50

METER Sgecial

Brand new Delur Meodel 312
0-800 M.A. D.C. Square 3"
0-10 M.A. basic meter with
built in  shuat. Probably the
best buy ever offered in o

surplus meter.
Shipping Wt 1 1b. ‘2.95

BALLENTINE 6 VOLT
DYNAMOTOR

Dynamoter anly from PE 103
power supply. Input 6 or 12
Volts, ovtput 500 Volts at 160

tom. Shipping W, 35 s $5.95
[ )
L) 732 TABLE MICROPHONE

One of the Army’s best. Buslt by Kel.
] logg, ideol for factory call system,

public oddreu,lcmnleur vse. Brand

new in original cartons,

odd postoge for 5 Ibs. ... ‘295

110 V. A.C. TRANSMITTER

POWER SUPPLY KIT
Fer BC-645, 223, 522, 274N’s, etc. ldeal for
powering military transmitters. Supplies 500
to 600 Volrs at 150 to 200 MA plate, 6.3
C.T. at 4 Amps, 6.3 at 4 Amps ond 12V ot
4 Amps. Con be combined te supply 3.6.9-
12 or 24 Volts ot 4 Amperes. Kit supplied
complete with husky 110V 60 cycle power
transformer, 5U4 rectifiar, oil fAited con-
densers, cased choke, punched chassis, ond

all other parts, including detailed instruc-
tions. Complete — nothing ehe ta buy.

| 7%e HEATH COMPANY | ,.‘

MICHIGAN

. - —
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Radio - Television - Electronic
Parts & Equipment Specials

TELEVISION-CATHODE RAY HIGH

VOLTAGE

2000 volt D.C. Power Supply
For an unhelievahly low price, we can supply
a completely filtered television or cathode ray
2000 volt D.C. power supply. Why hother with
bulky and dangerous 60 cyele supplies or ex-
pensive R.F. power supplies when you can
purchase a complete 2000 volt D.C. unit (not
a kit), ready to plug into the 110 volt A (.
power line. The ridiculously low price has heen
made possihle by a fortunate purchase of high
quality components. These unitx are hrand
new, completely tested and guaranteed.

Price $7.95
4000-6000 YOLT TELEVISION SUPPLY

Similar to the unit above. but has a much
higher D.C. output voltage suitable for use
with the new 7% and 10" television tuhes.
PRIGE gt t5iciier o5 v oot o e cmmm v o $12.50

RADIO NOISE FILTERS

Eliminates extremely noisy radio reception due to
power line disturbances caused by lights, refriverators,
washing machines, vacuum cleaners, elevalers, oll
burners, diathermy machines, etc,

Filters out man-maide noises in the broadcast, short-
wave, ungd ultra-high freguency bands,

Designed for all radies, appliances, and electrical
squipment tonsuming up tn 1300 watts {12 amperes)
at 120 volts AC or DC.

Housed in a metal case 13" x 3" x 7¥;” comblete
with male and female line connectors.

PRICE ONLY $1.95
Industrial Type Radio Noise Filter—Will lnndle up
lo 50 amperes. Housed in shieldedl case 33.7 x 353" x

2,
PRICE ................................... $3.95

EASILY ASSEMBLED RADIO KITS

5 Tube AC-DC superhet kit furnished in a
brown plastic cahinet of artistic design, cah-
inet size (9"x3"x6”')

Variahle condenser tuned; with 2 double tuned

L sl
Tubex used: 1-128A7, 1-128Q7, 1-128K7,
1-35Z3 and 1 - 30L6 .
PRICE $11.95 oiire oes

6 TUBE 3 WAY PORTABLE KIT
For eperation on 110 volt AC or DC and
battery
Superheterodyne circuit
Full vision dial
Hizh gain loop
Cahinet of Hlue Aeroplane cloth finish,
size 13x9%Kx7”
Tuhex used 1A7, 1H5 2Q5, 117Z6 and
2 - 1N5
PRICE $13.75 cue®orur tohesss 75

6 TUBE, 2 BAND SUPERHET KIT
Bands covered BC 550-1600 KC and -18 MC
Power supply 105.125V AC, DC
Full vision diaf
Variable condenser tuned, with two double tuned
I F.'s 455KC
Walnu veneer wood cahiret

RICE $15.75

A SGIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonated at approximately 4500 cycles effectively
redueing objectionable needle seratech without alter.
ing the brilliancy of repraduction,

Contains a HI-Q SERIES resonated circuit, Tested

by means of an audio oscillator and an gscillpscone

to give 22 db. attenvation with very lew signal loss.

Attenuation may be regulated by means of a SPECIAL

MINIATURE gain control.

Tl € A(SY I1‘0 ATTA é: "

us wo wires to clip on, 0N pac

L U $] 65
THREE TUBE PHONO AMPLIFIER

An assembled unit ready for installation using tone

and wvolume contrel and six feet of runber $2 9

eordl smanas.mes . s s D

(Not including Tubes)
With Complete Set of Tubes ................. $3.95

PHONO OSCILLATOR

Wireless phono  oscillator  transmits recording for
erystal pick-ups or voice from earbon mike through
;adlo wnho:lﬁvlres ci-m also beI used as an intercamm
y usina -M. speaker as mike. Price

{excluding tubes) $2 95
With Complete Set of Tubes ... .00 00" 93193

SPECIAL! SPECJAL'
Mammoth assortment of radio and electronic
parts. not less than TEN POUNDS of new
transformers. chokes, candensers, resistors.
switches, coila, wire. hardware, ete. A super-
huy for experimenters, sgservice- I
men, and amateurs for enly __ . . $ 25

$atisfaction guaranteed on afl merchandise.
All prices F.0.B. New York City

WRITE FOR FREE CATALOGUE

RADIO DEALERS SUPPLY CO.

135 Liberty St. New York, N, Y.

!
By ROBERT JONQUET

! HE average radio and electronic
experimenter is not aware that
neon glow lamps have photoelectric
characteristies that wmake them

sensitive to variations in light intensity.
| Under some conditions they are sur-
prisingly sensitive and can be made to
work like the familiar relaxation oscil-
| lator when supplied with w.e. instead of
| d.c.

The diagram shows a neon lamp Neon

| 1 connected as a standard relaxation
oscillator operating between 500 and
700 cycles and feeding into a 2-stage

] voltage amplifier consisting of a 6S8J7
and one half of a 68C7. The other half

| of the 68SC7 is a phase inverter. A gain
control is in the grid eircuit of the

The photo-sensitive lamp is the one beside the knob, which acts as a sensitivity control,

Neon Lamp as Phototube

connections are reversed. This connec-
tion is necessary for a stable eircuit,

The photosensitive lamp Neon 2 is
connected directly across the output of
the 6SC7. Blocking condensers may he
used, if desired, to prove that a.e. rather
than d.e. is required for proper opera-
tion of Neon 2. The sensitivity of this
cireuit is controlled by the 500,000-ohm
resistor and 0.1-uf condenser in series
between the phase-inverter plate and
ground.

The operating voltage is supplied by
a 6HG6 connected as a voltage doubler, A
pair of selenium rectitiers can he used
instead to give a higher and move stable
voltage,

When constructing this cirveuit, dupli-
cate as closely as practical all parts
values specified on the diagram. It may
be necessary to experiment with values
of condenser C. This should be adjusted

Hookup of the experimental neon phototube.

amplifier section of the 6SC7. The 470,-
000-ohm resistor in series with its grid
prevents it being overloaded by the
6S8J17.

Note that the control and screen grid

65J7 .01 500K GaNCoNT  BSCT
8
NEON | ) _‘ 2 | neonz
2005 6 > SENSITIVITY CONT
¥
4 |soon
4
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The wiring below the chassis is noncritical.

to cause Neon 1 to oscillate at between
500 and 700 cycles. Try values between
.0007-uf and .003-uf. Almost any neon
glow lamp may be used for Neon 1.
Neon 2 may be a type NE3, NE51, or
any other 1/25-watt glow lamp without
a resistor in its base,

This unit is simple to operate. Make
sure Neon 1 is oscillating by connecting
a pair of phones across Neon 2 through
blocking condensers or by noting a

Construction

slight glow on one electrode of Neon 2.
When you are sure of proper operation
this far disconnect the phones, turn the
gain control all the way up, and adjust
the sensitivity control for full resist-
ance. This should make both electrodes
of Neon 2 glow brightly. Back off the
sensitivity control about three-quarters
and decrease the gain until one electrode
goes out completely.

Now adjust the sensitivity control un- ‘

til the lamp begins to flash slowly. De-
crease the gain until the lamp just goes
out. At this point, Neon 2 is most sensi-
tive to light changes. Focus light rays
on the lamp, and it will begin to flash
again. If it fails to do so, a slight ad-
justment of the gain or sensitivity con-
trols, or of both, should produce the
desired results.

Placing phones across the lamp, you
will be able to hear the frequency of the
pulses increase or decrease as the light
source is brought nearer or moved away
from the lamp. When phones are con-

nected across the lamp, it may be neces- |

sary to readjust the controls slightly.
In its present state, this device is
simply an interesting experiment. How-
ever, it offers a challenge to experi-
menters who may be able to put the
circuit to practical use. The writer is
interested in hearing of any progress
that you may make toward this goal.

Small-Space Metal Locator

ERE is an efficient metal locator

which can be made very small, es-
pecially if hearing-aid batteries are
used. No cabinet dimensions are given,
since each constructor will use his in-
genuity to put the electronie parts in
as small a box as possible.

As the diagram (Fig. 1) shows, 3A5’s
are used in both transmitting and re-
ceiving sections. The transmitter uses
a Hartley oscillator. The transmitting
coil L1 is the exploring device and is
located at the lower end of the handle,
Fig. 2. It is wound around the edges of
a 3-inch thick piece of wood 18 inches
square. Use 20 turns of No. 18 bell wire
or any other wire larger than No. 24,
Experiment for the best place for the
tap.

The long handle (see Fig. 2) is a 43%-
foot of length of 2 x 2. The cabinet con-
taining the tubes and electronic com-
ponents other than L1 is mounted at the
top.

The two sections of the transmitting
3AS5 are paralleled. The plates of the re-
ceiving tube are paralleled but the grids
are not. The antenna may be a 1l-or

2-foot length of wire wrapped around
the cabinet.

The tuning capacitors Cl1 and C2
are 100-uuf air padders. They are screw-
driver adjusted and are less affected by
vibration than standard mica padders.

The receiving coil L2 is a standard
breadcast-band r.f. coil with a tickler
winding added. Vary the number of
turns for best results. If several coils
are in the junk box, experiment to find
the best one.

Fig. 2—Place handle at the point of balance.

To adjust the metal locator, open the
antenna trimmer about half way, then
adjust both tuning capacitors until the
loudest signal is heard in the phones.
The 50,000-0hm potentiometer will pro-
vide some volume control. Tune the an-
tenna trimmer until a clicking sound
appears in the headphones. In explor-
ing, a change in sound usually indicates
the presence of metal..—JOoHN HAYNES

2.5MH 5‘ "EHI IMP PHONES
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::SOK
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Fig. 1—Schematic. Note the special regencrative system used in the receiving section.
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[ SI'ST Phono Switch %~

FALL SPECIALS

TUBE SPECIALS

GUARANTEED -~ STANDARD BRANDS

6X5GT/G

SWITCHES

SI'DT AN-3022-6B, 1 side Mom. center off
Lum. Tip

................................. +25

SPST AN- {02’ 2B 1landle. Lum. Tip..... «25

DEPDT Slide Sw. StacKpole 5 A. 125V ... .... 45
SPDT Momentary., center off. 6A 115\1 Long

Bat Handle sievavinecivivanans .30

1I'DT Bat Handle 107 125V . +50

'lll)l'v(euler off. AN 3012 18" Lani. Tlp sA o

RI'ST RBat Handle, 6A 125V ....
RPIYT Bat Handle. 6A 125V

DrDT \lomcnlan conter off. 104 125V .
DI'ST AN-3023-2. 10A 125V .....ivec0en
DUST \Inmenlnn Push Type. 6.4 125V ..
SI'ST Rotary (enclosed) b?m!".;v %" shaf

G. E. SWITCHETTES

CR-1070103-B3 normally open ............... 35
C1R-10706C123-C3 normally oben or norm. closed .35
CUR-10T0C103- K2 normally closed aav.vanan.uans .35

SURPLUS SPECIALS

Small 110V AC 60 cveles open frame motor 4"
shaft. 2700 RPM. 1/70 HP mfg. by Barber
Colmann Co. .. .oieniiiiii i a e 2.00

‘lynllrmmus \|010"l 14% shaft 110V AC 60 cycle.

1 1/5 & 1% RPM 2.2 Watts, mig.
h) mu.dm MIE. 170, c.actnvascnntonnssnnans 2.00
(Rpedly sneed desired)

AMAZING BLACK LIGHT

Comblete with reslstance Hne cord and Ulira Vio-
lei ruy filter. Keauy to use from 110\ AC line

Rigia Mount Type 8 ..$3.95

Gooseneck Mount Type

Replacement Bullis .. .. .35
Luminous F'aint kit consisting of I\A‘o mlm‘a lllue

and Vioiet. Can be used In conjunction with

Blaek Ldght ....... .. i iiiieiiiaianias .89
PL-239A Coax (onnﬂvmr & Socket. sllver plated.

for RGBT & RGIIU. ... ..o i ovueenaunn Pr. .60
Variable ceramicons 4-30 mmf 7-45 mmf ...... .25
Telescobing Antenna 7 foo L ooeieianiavaauuas 1.00

Rectitier, Copper oxide. full wave, 110V AC In-
put, 100V DC output 1A ... . ... ... ... 3.
Solenodd. 6V 1DC complete with plunger and
mbr. Dracket ...... ... .. ... iiiieaas R
I*ilot Light Assy. complete with 47 jewel, uhne
or red. & miniature bayonet base ....
Flexible Shaft 8% ” long with spline ends

1I'L-%5 Phone plug with 4° cord ........ . .30
Di-tleptal sockets (less mtg. ring) . <50
2X2 socket .......ieeiiinns . 35
Oval Steatite socket .« oI5
1 P'rong socket ...... G . .2

Shock Mounts (Lord) .60
Stepdown Transformer 1"TC 'Um ‘63823 990V t.o
110V, 100 Watts. 680 cycles ... ... 400

Dynamic Microphone ELECTRO VO0IC
Madel 600C (press to talk switeh) cord & plug.
Hizh Ympedanee ............... . ......... 4,50
T-17 Microphone with press to talk switch, cord
(3 [ cooooooooseoannonaonbaa0nnncaanos0a 79

WIRE WOUND RHEOSTATS

1.1 ohm .-I) Watt. with switch ...eeceene
6 ohm s

] ohm 5“ '\ att
250 ohm 50 \att
2300 ohm 25 Watt

CONDENSERS & CAPACITORS

STANDARD BRANDS

Camacitor 500 mid. 200 V I .. ..eienan
4 mfd. 2000 V DC 04t Filled Cond. .
10 mfd. 1500 V DC Oil Fille¢ Cond,
10 mfd. 400 V v 0il Filted Cond. ...

1 mfd. 2500 V DC Oil Fllled Cond. .....

No sate less than $2.00. All prices FOB N.Y.C.
25¢ to cover Dostade. 20'4. deposit required \th ;Il
orders.

A. M. RADIO SALES CO.
345 Canal St. N. Y. C. 13, N.Y.
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THREE
GREAT NEW AMPLIFIERS

Designed by A.C. SHANEY

Sass
am
'--...== SSRsseuy
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Featuring ® Better Response

® More Power @ Smaller Size
and 5-YEAR GUARANTEE

“Shancy-Designed”™ has long been accepted as the
standard of quality in emplification eq Imcnl. But
never has so much quality been incorporated into popu-
lar.priced amplifiers as in this caceptional trio of
public address units. Thoy are specifically designed to
provide amazing fidelity and trouble-free operation for
all indoor and outdoor public address requirements, in-
cluding clectioneering. and auditorium and stadium

operation.
SPECIFICATIONS
{KNo Fraquency teiponte for ofl madch: 30 to 15000 cyeles
| db, Al model; have loliowing cutput impedances
4, B, 16, 250, and 500 ohmi)
Roted Overoll  Dimen-
loputs  Output Goln sions  Price
Moadel (2] 1 high; 4 High— I!)dh 18a2e8';"  $61.00
32 low Watti  Low — 404
Model (3] 1high; i H.qh—lndh 1701010 $86.00
3ap 1omed.; Waits  Med—110
1low Low 80 dh
Model [5]3high 52 IHghGan 170104107 $147.00
580 gein mike: watls Mile~iZ4 db;
I med. gein Mad. Gain
mte, 1 low Mita=107 db:
gain phono. Phono—19 db.

all amplifiers 1uppliad with matched sei ol fubcs.
If not available at your dealer, order direct.

AmpririEr Corp. or AMERICA
398-10 Broadway, New York 13, N Y.

EVERYTHING !N
TELEVISION

MODEL
EL-1

* Features High Defini-
* New Syn-

Latest design
tion, Brilliance and Stability

chro-Lock and Conirast Emphasis Cir-

in. Sereen Beautiful

Cabinets

RECEIVERS, FM STRIPS,
TEST EQUIPMENT. KITS
FILTERS. LENSES,
DECALS. TUNERS,
ACCESSORIES,
COMPONENTS,
ASSEMBLIES,
ANTENNAS.
CABINETS

cuits * 55 sq.

NCEELEEELETLEYT ]

1 SURPLUS RADIO, INC. &S g
: 44-31 Douglaston P'kwy :
¥ Douglaston, L. I, N. V. -
[ 1
8§ Please send me your FREE Catalog :
5

UENGITE s - FELALILT: oo - G LG AR b - -k 555 ¢ 8
s 1
: AdAress gg.ee..iioenironiiiiaahe s aatabate :
[ 1
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Construction

‘ INCE short waves were first used

for ecommunication, controversy

has raged over the relative merits

of the tr.f. set and the super-
heterodyne. The prime bone of conten-
tion has been the signal-to-noise ratio.
The t.r.f. enthusiast swears that he gets
a signal as strong as, but considerably
clearer than, the superheterodyne user;
while the latter is equally emphatic that
he ean piek up signals the other fellow
can’t even hear.

Manufacturers of receivers for the
amateur have, with few exceptions, ad-
hered religiously to superhets; and it
must be admitted they have turned out
excellent jobs. But one point about their
products makes the t.r.f. user wrinkle
his nose—they have all had to use noise-
limiting eircuits.

The suggestion put forth by some that
the t.r.f, as a short-wave receiver is fin-
ished is difticult to justify. On the
whole, its advantages far outweigh its
disadvantages. Its simplicity in con-
struction and operation lends itself to
sturdiness; it is not prone to alignment
troubles, and-—perhaps its outstanding
point—it has very low noise level. Its
prineipal fault is poor selectivity, in-
ability to separate stations 10 ke apart.
But there is no reason why such separa-
tion should not be achieved in a t.r.f.

The advocates of the superhet elaim
that it is both selective and sensitive if
the design is good; and, of eourse, they
are correct. But a great deal depends
upon the design, particularly upon the
| choice of the intermediate frequency. If

the latter is low, in the 450-ke region,

image suppression is poor. If it is high,

1600 ke to 3 me, there is a strong risk

that the i.f.’s will pick up signals at or

close to the fundamental frequency.

Moreover the gain at these higher fre-

Communications T.R.F,

| By T. W. DRESSER

stages may have to be added to compen-
sate for the loss of gain. This further in-
creases the cost and the noise level. It is
another vicious cyele.

The superregenerative receiver is
hardly worth mentioning. It is extreme-
ly noisy and decidedly unselective.

The t.r.f. set shown in the diagram
uses the best of the modern high-gain
r.f. tubes to improve the sensitivity. It
incorporates all good qualities of the
t.rf. Its performance was judged
against that of a superhet built some
time ago, on which performance figures
were available.

In designing the circuit selectivity
was a first requirement, so a minimum
of two (preferably three or four) tuned
circuits was desirable. Shielding had to
be adequate, and there had to be ample
decoupling. The detector had to be ca-
pable of handling a large signal without
distortion as no a.v.c. was to be used.

The cirecuit, although not highly orig-
inal, makes full use of the high gain
available from modern 1852 tubes. Three
of them are used in the r.f. stages with
somewhat unorthodox decoupling. A
6C5 acts as a grid-leak detector and a
6V6 is the output tube. Plate and heater
circuits are well filtered, making for low
hum and stability. Each stage is un-
usually well shielded from its neighbors
both above and below the chassis deck.
The r.f. gain control is in the cathode of
the second stage,

Tuned grid cireuits are used through-
out and the coupling eapacitors are va-
riable. Alignment, therefore, resolves
itself into adjusting for maximum sig-
nal these coupling capacitors and the
trimmers on the 4-gang tuning capaci-
tor. The antenna capac tor is used with
single wire antennas. In the first model
plug-in coils were used, but switched

quencies is relatively poor, and if. (4|5 are more convenient if there is
« Bradford, England really etTective shielding between stages.
1852 1852 1852 6C5 6vV6
I PSRV and 0o FRTS QYT PRTS QY 001 B+ Ee
2 3 G 3 it 3 fltr——
o003 16K $4.05 1.8—.05 1.8k 1.0 B/ASOV
< < (34 < (5
2 3 2
v 1
SINGLE WIRE oH CH CH [REGEN 0005
vi8 v2 v
£t
L
C10-100,uut 6 3 A . o
i e 03 7
é ’ ’]1’ T T
STRAP 5 1) L P,
0122208 W01 20l 20l Sl 2 .00
220 2209
Ol G 5KWW
RFEGAIN
{- €1,02,03,C4 = 20 uuf 4-GANG TUNING COND T-3-30uut  CH-85MH

Capacitive coupling between r.f. stages is used in this t.r.f. communications receiver.
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Assembled on a 12 x 8 x 2%-inch
aluminum chassis, the receiver is good
looking, and it has exceptional sensitiv-
ity, a noise level that is negligible, and
selectivity that is outstanding for a
t.r.f. Given a good layout with regard
to the high gain involved, short wiring,
and good solid ground connections, it
will provide excellent performance. Here
in Britain, with 10 feet of uninsulated
wire hanging 6 inches from a brick wall |
and surrocunded by high hills, it has re-
ceived Australia and Argentine consist-
ently at R8. As for the c.w. heund, use
of the regeneration control will give him
all the code he wants, with the r.f.stages

effectively preventing any radiation
from the antenna.
COIL TABLE

Wave length L1 L2 Wire
(meters) (turns) (turns) size |
7-18 2% 5% 21
17-36 3% 13 21
34-78 7 2415 21
75-150 11 52 23
145-250 13 111 28
240-575 20 230 30 |

All forms 1 inch in diameter. All coils
close-wound.

ELECTRON-RAY TESTER

The diagram shows a tester using a
6E5 indicator for measuring a.c. and d.c.
voltages and detecting bad capacitors
and resistors.

To check d.c. volts, connect the voltage
to the d.c. terminals, set S| to position
2, and adjust the potentiometer for zero
shadow. If the potentiometer dial has
previously been calibrated with various
voltages, it will read the value applied.
The same holds true for ac., which is
reciified by one of the 25Z5 diodes.

To check resistors open S2. Bias for
the 65 is developed by the 8,000-ohm
cathode resistor. Switeh S1 to position
1 and connect the resistor across the
terminals. If it is good, it will act as a
grid leak and the eve will close. If it is
open, the grid will float and shadow
angle will be maximum.

To cheek ecapacitors open S2, switeh to
position 4, and place the capacitor across
the terminals. The l-megochm terminal
resistor and the potentiometer act as a
voltage-divider across the ecathode-re-
sistor voltage, with the grid connected to
the center. Now switeh to position 3. If
the capacitor is good, its charge will
tend to hold the shadow angle small. If
it is open or shorted, the shadow angle
will enlarge to maximum.

RusstLL BEANE,
Tionesta, Pa.

AC ocC AESISTORS  CAPACITORS
T +9 J ?mEGI
-
| 6ES Mo :
4 . 2] 4
i g
3
N N E [
260 3 )] 8 }IMEG 1 1B {
s "ll |
N7VAC irm% w1 |
4T 1s0v Ta
O - o+ ‘s?_ !
SEPTEMBER, 1948

Construction

I 81
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1 {{:_‘_ 55\'1 Sleoy

SOLDERING IRON
Soldetron

Tr. Mark Reg., Pat. Pend.

./
For Easier, Better Soldering—on Any Job!
® Weighs only 3 o1s., yet can do the job of a 200 watt iron.

® Heats up in twenty seconds from a cold start; saves time,

® Fingertip control; permits

Ready
and

for attathment

oneratlon on 110
A.C.. 50160 eycles, [
through transformer
sunplied with dron. or
6-8 volt A.C. or
Overall size 9% " x 15/167: ship.

wi. approx. 4 Ibs

=
v =
- - pa—

D.C. without transformer (from an automobile Datteryl.

soldering without fatigue.

® |deal for fine precision work in "hard-to-reach” places.

® Readily interchangeable tip-heads; no ¢leaning or filing.

® Retains heat with switch off up to | minute; efficient.

® Bakelite handle. cork covering, for comfortable cool grip.
PRICE, incivding transformer and Tip-Head “A,” $13.95

5% hirgher west of

Mississippi : fair traded.

Ask your distributor. or for further iuformation write to:

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

tn Calif.: Transvision of Cual., 8572 Samta Monica Rled,

lollywood 46

ORDER BY

WAR SURPLUS BARGAINS vxi“rFrom ABELL!
LINEMAN'S DESK STAND
SiineMans 100 WATT XMITTER | QFSK STANO | MINE DETECTOR SCR 625
and sl BC 375.0-350 MA. 0-8 amp  With switch Tieal for locating hurfed
RF and 0-15 V meters. Lots ;"m“"-- "‘Jp;‘rllll';; metal. pibes, treasure.
fine tob gquality parts metallic  fragments
$5.75 ?f ne, m‘ediﬂm y button, lumber. Approximate
or your, 10 95 2 95 tepth of detection & feet
ower rig . . s
LINEMAN'S pov Y depending on soil o
ditims.  Subplied wihih
POLE CL
e EE-8 FIELD PHONES Wile batteries  and  tubes
sSmall  ponab ’ ¢ GRIPS Schemutle. Tested
$4.50 1ol Ge e COMALONGS) before  shipment.
] € =4
Shippin.
W for farms. con pping
ROPE 1es t welgly
% M18AL i =4 SMALL $1.50 Tog 103
pe ft, . MEDIUM 82,50 $49.50
Mini order Vacl $9.75. air $17.95 Lalicr $3.50 N
0 1 = — SULATED AN g
Moxtwn ] 7 CONDUC f 'TENNA TRIFOD GIBSON GIRL 500 KC SOS
le 5 Tor cl;:au: o) XMITTER
i
LEATHER TOOL ANDEO 1 5 o . .
POUCH P E when  aascmhbiced I(\,I':}I:-‘:‘w r.’-":‘l\'&.-l""zé"'w-";u o‘au\;:-
& 600 'V fusu otatiggbnilcal matic SO% or Blarm aignals. then 20
s nn bl 49¢ al Fleacy fnic head, Wil clam) seconds 1000 cycle lone. €an he
duty 2 tube ar shaft. heyed manuvally. No balteries. Hay
spark 1'lug corvere Lixht smeldfit  Qponk sheed Indicating and 1uning  contrl
i $2.25 ] lon FI~@ docs not nced BE O lamps. Tubes—12SC7 (Audlo osc. and
[ 3 f_"“':lg";:;“-':"’ T e amin). 12A6 (RF Osc.) Radle and
. AN \ F;‘ a5 :“w'ml “: and sigal 1IghL keved by hand powcered
Canvas  SIEaps 18 -8y B N generator, - 300’ antenna  wire  fure
=110 | at each ¢ ; statl,  Brone ow nished. Spares: 2 ballaons. 2 hydro.
diustable 3 %’ 0D $4.95 5i4.95 gon genvrators, box kite. parachute,
5 o+ - 20¢ signal lamp, spare antefina wire and

SEND FOR SPECIAL
VALUE BULLETINS

inslruetions.  In shock-ptoof,  wel-
proad  bag. Easy to operate 1ho ex-
perience  neciled). Welght 40 Ibs.
New muse. Original naex. . . _.$24.9%

Satisfaction guaranteed. OF-

On our large steck of Radlo L ‘ . - der by Mail. We ship

and Photo Supplies. Tsll us Koo bmtnéutmq pmpany C.0.D. Order today. Prices

FalT Ly, ALOYE Bricesi0o SEBIDULE ST-BALTIMORE 2. MD.  subject 1o change without
DEPT. No. 15 notice.

GENERAL ELECTRIC

150 WATT TRANSMITTER
Cost the Government $1800.00
Cost to you $44.5011!!

This is the famous transmitter nsed in U.8. Army bombers

and ground stations, during the war. Its design and con
struction have been proved in service. under all kinds of
condltions, all over the world. The cntire frequency range is
covered by means of plug-in tuning units which are ineluded.
Fuch tuning unit has its own o-ciliator and power amplifler

colis and condensers, and antenna tuning elrevits—each designed to operate at top efciency within its partieular
frequency range. Tramsmitter and accessorles ure findshed In bluck cruckle, and the milliammeter, voltmeter. and
R¥ ammeter are mounted on the front panel. Originally designed (o cover the frequency range from 200 to 500

and 1300 1o 12.500 RC.
OSCILLATOR:

KC
specitications:
Neutralized class ™
any length antenna. MODULATOR: Cluss ~B"

Self-excited.

-uUses

Will operate on 10 and 20 Meter Bands with slight modifleation.
thermo enmpensated,
' stake. using 211 tube. and equipped with antenna coupling cireult which mutches praetically

Here arc the

and hand calibrated. PPOWER AMIPILIFIER:

two 211 tubes. POWERR SUIPPLY: Supplled compléic with

efther 12 or 24V dynamotor (SI'ECIFY), which furnishes 1000V at 350 MA. Compleie conversion insttuctlons for
10 and 20 Mcter bands, with the tunlng units supptled, as well as 110V AC modifications are furnished. SIZE:

21% x 23 x 0% inches. Total shipping welzht 20

1bs., complete with all tubes,

dynamotor power supply. five

tuning units, antenna tuning unit and the essentlat plugs. These unlts hive heen remeved from unused alreraft

but are guaranleed to be in perfect condition.

BUFFALO RADIO SUPPLY gyrrals 2 2n S STRE D ept. oc




$995

at distribu. ¥
tor or post.
Paid, direct.

Sorry,
Ohicans  add
State Sales Tax,

IS.'1 gnaletie

MULTI- FREOHENCY GENERATOR
In radlo service work, time means money. Locate
trouble faster, handle a much greater volume of
work with the SIGNALETTE As a trouble shoot-
ing tool, SIGNALETTE has no equal. Merely plug
110 V. AGC-DC llne, start at spezker end of cir-
cuit and trace back. Stage by stadge. listening in set's
speaker. Generates RF. IF and AUDIO Frequencies,
2500 cycles to 20 Medgscycles. Also used for checks
on  Sensitivity. Gain. Peaking, S$hlelding, Tube
testing. wit. 13 oz. Fits pocket or tool kit. See at
your dist. or order direct.
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CODE OSCILLATOR

Here is a multivibrator oscillator
\.Vthh can be used for code practice and
as a signal source for testing amplifiers.
| The key is connected in series with the
GSC7 cathode, A phone jack is provided
for headphone output and a pin jack
takes a test lead.

6SC7

gl 500K VOL CONT
TEST LEAD

33" w0
d 01 201

IMEG I _W
7 SELENIUM RECT  o—
FREQ ATK/2K 27\\
150y =40

16 40-
T ooT12
17V AC u 5.3V 1 A

A selenium rectifier is used. T2 fur-
nishes 6.3 volts for the 6SC7 filament
and the pilot light. It is also connected
to T1, another filament transformer,
which is operated in reverse to produce
117 volts for the rectifier. This isolates
the power supply from the a.c. line, a
good idea in view of the fact that the ex-
posed metal of the key would otherwise
be connected directly to one side of the
line.

The frequency can be controlled with-
in limits by the 1-megohm potentiometer.
The oscillator will not chirp, even with
very fast keving.

W. A. M. Woop. VE4MW,
Wiunipeg, Canada

i7V AC ||

6. T 5.3v/.3A

CODE OSCILLATOR

This 1-tube code oscillator gives loud-
speaker output. T may be almost any
center-tapped output transformer. Ch
can be any filter choke or it may be re-
placed by a resistor (experiment for
value).

Since the key contacts are connected
to the high voltage use insulation or one
of the surplus kevs which are entirely
enclosed.

The potentiometer will vary the tone
as well as the volume.

WooDkrow V.

Red Hoolk

RYDER,
'\

—
SET ALIGNMENT

A 6E5 electron-ray tube can be used
as an indicator for aligning sets with
a.v.e.

A unit like the one shown in the dia-
gram can be built in a small metal box.
Use a toggle switeh in the transformer
primary ecircuit. The grid switch is on
the 3-megohm velume control. Adjust
the tap on the 50,000-ohm bleeder until
the power-supply output is 250 volts.

To align a receiver, supply it with an

——®—"yvacsie

l unmodulated signal and connect the in-

Rap10-CRAFT welcomes new and orig-
inal radio or electronic eircuits. Hook-
ups which show ne advance on or
advantages over previously published
circuils are not interesting to our read-
ers. Send in vour latest hookups and
receive a l-year subseription to Rapro-
CraFT or $3.50 for each contribution
accepted. Pencil diagrams—with short
deseriptions  of the cireuit
ceptable if elearly drawn on a good-
sized sheet of paper.

-areé  ae-

dicator leads to the a.v.c, line and the
set’s ground. Adjust the trimmers for
maximum closure of the shadow on the
6Eb5 screen.

If the eye closes too soon, turn the
potentiometer to close the grid switch
and adjust it for the desired shadow
angle.

Tep R. PARKS,
Salem, Ore.

T0 AYC  |MEG

=
L
GND

8 —AAA
IV AC 450¥ 4 450vl |‘
3 2 =7

W
B ls.av

T.R.F. TUNER

The diagram shows a high fidelity
t.r.f. tuner described originally in Radio
and Hobbies, an Australian magazine.

Standard coils are used with a 3-gang
365-uuf tuning capacitor.

To align the tuner, tune in a station
toward the high end of the band (or a
signal from a test oscillator) and ad-
just trimmers for maximum oeutput. If a
comnercial ealibrated dial is being used,
peak the trimmers and note the dijal
calibration. If it is off, move the dial
slightly toward the correct mark and
realign. Keep this up until peak output
occurs at the proper marking. As a
check on the trimmer settings tune to
one side of the carrier and peak them
on the noise. If iron-core coils are used,
they ean be peaked on a low-frequency
station, then the trimmers rechecked on

=]

4

TUNING CONDS EACH 365uut GANGED
6U7-G (2)

6J7-G l'

i

A3 )

4K =8
T BH250¥ *-EK
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a high-frequency station.
tracking trouble will be had.

The 6J7 is an infinite-impedance de-
tector. The tube operates on & non-linear
portion of its E.-I, eurve, as in a plate
detector, but output is taken from the
cathode circuit. This gives negative
feedback reducing distortion.

RADIO-CONTROL UNIT

The transmitter for this radio-control
unit uses the spark-gap discharge prin-
ciple. It is shown in Fig. 1. An old Ford
spark coil steps up the voltage from a
6-volt battery to a high value; the high
voltage discharges as a spark aeross the
gap between the two 1-inch-diameter
brass balls, These can be salvaged from
an old brass bedstead or curtain-rod
assemblies.

Very little

(1814

FORD SPARK COIL

BRASS BALLS 1716 APART

Fig. |—Activator of the radie control tube.
Fig. 2 is the receiver diagram. The
antenna is a length of copper tubing
bent to form almost a complete circle 12
inches in diameter. A 1.5-volt flashlight
battery biases the 2051 gas tetrode.
When the signal is picked up, the tube is
triggered and the relay is energized.

===\COPPER TUBING

Sha SENSITIVE RELAY

¥ o 10 ONT

—r DEVIC!

2051
3

-l
45618y -

+

Fig. 2—Control tube is a small thyratron.

Anything can he controlled if it is
connected to the relay contacts. Control
is reliable, however, only if the trans-
mitter and receiver are no more than 12
feet apart. I use the gadget to open my
garage doors without getting out of the
car. The transmitter creates radio inter-
fevence for a greater distance so should
be operated as little as possible.

MELVIN YOUNGMAN,
Oak Park, 1.

NOVEL REFLEX CIRCUIT

In the conventional reflex amplifier
a resistor is connected between B-plus
and the plate as an audio load. This
causes a loss of plate voltage and a re-
duction in r.f. amplification.

The reflex circuit shown in the dia-
granl avoids this by taking the audio

1.
L

005 100 AUDIG OUT
——
FROM DET L,003

SEPTEMBER, (948

Gircuits

Al the “Know Hoy
nUTO RADIO R

in, one tiandy training book . _ 1oy

MAKES THE WORK TWICE AS EASY

Covers all auto radio types from mid-1930’s
to the present, including mobile FM receivers

standing
lot more protitably! A,
CAR R\DIO is the only book
tast-xrowing serviee fleld. Kxplaing every detall of the work
o illustrations and over 500 clrcuit dlagrams cov-
on eu;r)‘ type of automotive radlo in use

COMPLETE THEORY—TEST—INSTALLATION-—

Here
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clearly

1t s

needed

pert,
nintive

SERVICING
‘THE MODERN

they
vide
pomtlat
whleh
able.

CAR RADIO

BY A. L. HURLRUT

Auto Radio Service
Manager and Design .
Consultunt an);)u

Secon(l Edition. 702 ERN

pages, 815 x 11. 222 il-

lustrations, over 500 dia- today
grams, $7.50. ness.
Practical, easily un- ' .,

rac 5 y poics

derstood dataon

| Entering the Car Radio
Field

Principal  Differences  be- ,
tween Mobile and Home el

Radios
Autnmohile Antennas
Antenna Input Circuits
The Power Supply
Typical Circuit Features
The Automotive Electrical
Syatem

Setting 1/p the Car Radio 8 Murray Hill Books. Inc. (Division of Rinehart & Co.)
Service Statiun ¥ Dept. RC-98. 232 madison Ave.. New York 16, N. Y.
Installing the Car Set ]
Installing the Antenna b send me the new Secoml Editlon of NHurlhut's Servicing the Modern Car Radio
Loudspeaker Installation [ ] tays” esumination on apyeoval, In 1o days 1 will seml £7.50, plus few
interference @ ceois postage, or reurn beok postpald. 1rostige paid on sh orders;
Servicing Procedure 1 privhiege. (looks sent om approval in U.S8. oaly.
Vibrator Maintenance L
Servicing the Loud speaker |
Car Radio Aligxnment boNume coveiiiiinn g (511 1o o ) bl L 8 s B v s A B
Push-butten Tuning 1
[ ]
Address  L...... R gl v gl ee o treeenasan B o 555 o o) o i e i
and over 500 ]
- q « Zone) & Stalte ...ieiiiiianase B T T RSP
specific car radio ' "¢ ’
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Gives full detail

OPPORTUNITY OF A LIFETIME

for alert servicemen, says A. A. Ghirardi
Take this advice from A. A. Ghirardi, author of

have read Hurlhut'a SERVICING THE MOD-

berieve
serviceman can afford to niss. For nowhere in radio

“Just thinic g
wf every 100 radio receivess in usc tuday are
car rudios—and tiis pereentage 18 increasing

are scarce—and Mr.

mine of informatien you nced to cash in on
this projitable business!’
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E

—written h) a practlcal auto radlo expert of 20 years’
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ANTENNA—AND SERVICE DATA

the only siugle book that ineludes tennz Mouming;
data to transform a god home-
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ibes civenits, Expluing auto-
ctectrical umitz their funetion and
perforinunee. Tells how
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CAR RADIO from cover to cover. I sincerely
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ER 9,000,000 CAR RADIOS!
of it! Approximately 16 out
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Hurlbut gives a gold

test bench,
1ency ln this specialized, fast
. In_ short.
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SERVICING

facts.
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TERRIFIC VALUE—

PORTABLE ELECTRIC DRILL

{Sold at less than established factory orice 50 we cannot mention brand

nama)

Only $19.95 cquivped with 4” tacohs Geared Chuck and Key,
Not termitient duty Jdrill, but o full slze rucged 1ol

Mint conventent type switeh. naturai grip bandle. and balance lke a six-

l'rw

l1'l| ¢l gears
Xo G

turhine type codling hlmrer-

extra long brushes.
§ der heirlest pressurs hecause of powerful 114 Volt AC-DC
notor uind multlple ball thrust bearing.

Otlier bearings self-alizming lifetime lobricatine Chrysler Oflite tyhe.
and year-o service In 'lant or on construction jobs

five days.

MNmuzine perpetwal f n- guu ante zitres You of a litetlme of trouble-free use,
5% depnit on 0.1 Full refund if returned prepald within

¢ BUFFALO RADIO SUPPLY

v 219.221 GENESEE STREET BUFFALO 3. N. Y.

DEPT. 9C

provides
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schematies,

for the SENSATIONAL-NEW-IMPROVED

INCH

TELEVISION KIT

fess tubes

Complete with 13 channel tuner, all patts and
easy step-hy.step folloewing instructions and

$89.50

less tubes

| from across the screen dropping resis-
tor, leaving the plate connected to B-plus
through the i.f. transformer, just as in
l ordinary non-reflex circuits.

The arrangement can be adapted to

almost any tube used in a reflex receiver.
R. A. CUNNINGHAM,
Newport, Ky.

(The idea is interesting. Gain may be
lower, but with r.f. filtering, the audio
could be carried through two stages.—
Editor)

| AUTOTRANSFORMER
A war surplus size 5 synchro makes
an excellent adjustable autotransformer
when connected as shown. With an input
of 117 volts at 60 cycles, output can be
' varted smoothly from 0-80 volts or from
23-175 volts by turning the rotor. Five
hundred watts can be handled intermit-
tently or 150 watts continuously. A
friction lock on the shaft or a worm-
 gear drive should be used.

Circuits

To check continuity, set $2 at CHARGE,
close S1, and use the test terminals. To
check for presence of a voltage, open S1,
set S2 at DISCHARGE, and watch for the
neon lamp to glow.

Since this instrument is connected di-
rect to the line, it must be built into a
box and only the leads from the neon
tube and 100,000-chm resistor brought

out. 1. L. FRIEDMAN,
Brookiyn, N. Y.

1-TUBE TRANSMITTER
Here is a 1-tube 80- or 40-meter trans-
mitter whieh is as simple to build and
L

JE=

Kit complete with all tubes §149.50 e ———

Cost of cabinet $25.00 N7V AC

Using the new 13 CIIANNEL TUNER which is pre-
wired and factory aligned for the entlre televlsion
wectrum. The kit bullder merely Inetalls this unit

KEY OR METER

into hi3 chussis and makes three connections. Contuine k] s -~ AT
an R.F. stage, oscillator and mixer. It is extremely { 6UTPUT =
small and compact. Using new LF. cols whieh pro- sw

vide maximum galn and pleture definition.
receprion {s high qualtty F.AL
InE Dleasere

Sound

SW OPEN 0-80V SW CLOSED 23-175v
for complele listen-

SAME TELEVISION KIT—7 INCH, complete |ess
tubes $59.50; comnplete with all tubes $99.50

IMMEDIATE DELIVERY FROM STOCK

Metropolitan

Dept. RCQ 42 WARREN ST.

ELECTRONIC &
INSTRUMENT €O.
N.Y. Z,N. Y.

BUILD from KITS

YOU CAN MAKE MODERN RADIOS
AND TEST SETS YOURSELF!
IDEAL FOR SCHOOLS AND HOBBYISTS

VACUUM TUBE

YOLTMETER
KiT 012

® 65N bridge type volts
meoter gircuit,

# 0.500 microamps DC,
4l;¥ square meter,

® Qutput  meter — 600
ohm circuit, 1 iilli.
watt reference level.

For high frequency FM

and TV. 11 megohms
DC, 5 megoluns AC
input resistance, .

. Probe for hhn;
frequency FM and TV
avallable at extra cost,

Complete with slmmlﬂed lnstmcﬂons

MULTITESTER
KIT M-3C

@& 1000 ohms per volt
sansitlvity

® Ohms and AC/DC volts

Versatile,

3%* round m

5 followini Fang

or DC 0/5/30/
Mllliampcres nec ¢/5
150, Ohms 0/2000/20, 000/

200.000. Available in bench
portuble  case.

mo'el or

compact, $x7x3%

With complete lnstruclluns

KIT S-5 DELUXE PLASTIC

A STREAMLINED
DELIGHT
® Modern circuit

roved  superhet
bulll in loop and

n lrﬂhlnc dlal.

Bimpllf
nuembll

These and many o(hcr models arc avnlllhle at Your
local jobber or directly

write for Catalog K

RADIO KITS COMPANY

120 Ceder Street.

MNew York 6, N_ V.

TABLE SUPERHET

® Buitt-in  ‘Magic Loos'
o Powerful Alnico speaker
with
F ML'::Im
magmet speaker! Fasvstune
T 128K7 11-'1.

rectifies
Bcnllllful bnkellte cablnet.
c-d instructions for

This autotransformer will be found
especially useful in the service shop for
boosting line voltage to intermittent sets
to hasten the breakdown of the inter-
mit:ent component.

G. A. DixoN,
San P’edro, Calif.

NEON TESTER

This simple tester will give a reliable
report on the condition of capacitors and
can be used for checking faulty receiv-
ers.

P’lace a capacitor across the test ter-
minals. Close S1, then set S2 to CHARGE.
A good capacitor will charge and this
will be indicated by a flash of the neon

| lamp. Open S1 and set S2 to DISCHARGE.
- SELENIUM RECT _—
Ty e
[ irvac | L ¥
16 Tmscnmca

100K % 1./25w NEON

TEST TERMINALS

operate as the usual 6L6 oscillator but
whieh gives nearly 20 watts output.
Standard coils for 80 or 40 meters can

be used for L and crystals for either
band may be used. Operate straight-
through, as doubling lowers the eflici-
ency. Plug a 150-ma meter into the key-
ing pack for tuning. Adjust antenna
coupling for a maximum current of be-
tween 80 and 90 ma.

RoBerT FINK,

Cleveland, Ohio

A.C.-D.C. AMPLIFIER

Economy of cost is combined with good
quality reproduction in this general-
purpose a.c.-d.c. amplifier.

The first two stages provide sufficient
amplification for a phono pickup or a
microphone. A .003-uf condenser from
the control grid of the 6SJ7 to ground
filters out any needle scratch that may
be present when records are played
through the amplifier. Decoupling is pro-
vided hy a 25,000-chm resistor and 8-uf
condenser in the plate lead of the input

A good capacitor will discharge and the tubes. I.LEoN POLLARD,
lamp will flash again. Dorchester, Mass.
6SJ7 02/600v  6SF5 .05/600v 2516
A ‘_' 5 ‘ 3 - — ———O
= 500K 25(;»( 1: g 2.5Kn OUT. TR.PRI.
3 1 4 2250k .
INPUT Zeg— r )
! _I.ooa 500K > 00K .02./600V
11 eoov 2
| 2526 2516 B5F5 6507 5 Toss g o 08 Fi0/500
AN 2ov
I MEG l—x |
Sk 8 150v
1; ‘:;
LINE CORO RES AC/DC CHOKE
200
= ] This general-purpose amplifier circuit may be
20 15V 20 adapted to a number of purposes, With a
1 suitable line cord, various a.c.-d.c. tube types
s 2526 may be used. For high-output crystal pickups
! NIVAC/DC  .01-.1/600V #su - an input might be made direct to the 6SF5.

RADIO-CRAFT for
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SMALLEST B-BATTERY

Courtesy Olin Iwdustries Litd.

Individual cells of new B-battery interlock
automatically to make electrical connections,
eliminating 91% of soldering. Electrodes are
thin carbon-coated 1inc plates which fit the
square windows seen in center of sections.

Mobile communication needs have
grown so much that the FCC last month
proposed to separate the present auto-
mobile and truck telephone service into

three new classes, each with its own
frequency band.
The three classes would be: land

transportation—busses, trucks, trains,
and taxicabs; domestic publie service—
common-carrier service for the general
publie; and industrial service—delivery
and pickup trucks, doctors’ cars, and
ambulances.

The proposed new services consolidate
a number of present services, reduce
overlap between them, and increase the
number of Dbusinesses eligible to use
radio.

Ravio ThHhiety- Five Pears Ago

In Gernsbark Publications

HUGO GERNSBACK
Founder

Modern Eleetries
Elettrieal Experimenter
Radlo News

Science & Invention
Radio-Craft
Short-Wave Craft
Wireless Association of Amertca

Some of the larger libraries in the country still have
copnles of ELECTRICAL EXPERIMENTER on Ale for
inferested readers.

In September 1914
ELECTRICAL EXPERIMENTER

How to use the “Electro” Loose Coup-
ler

Improved Buzzer
Frank H. Broowme

Aerial Mast Construction by Charles
Fitzgerald

The Sayville, L. [.. Wireless Station

Adjustable Condenser and ’'Phone
Switch by Frank H. Broome

A good Mineral Detector by Ralph
Huwmphrey

Portable Wireless Station Tower

Automatic Tikker Receiver

New Pickard Crystal Detector Stand

Firing a Revolver by Radio Waves

200 Volt Radio Transformer

SEPTEMBER, 1948

Transmitter by
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THE NEW MODEL 247

TUBE TESTE

Checks octals, loctals, bantam jr.

-t

)

peanufs,
@ magic eye, hearing aids, thyra-

N

- ., X

television miniatures,
trons, the new type H.F. min-
iatures, etc.

FEATURES:

& A newly designed eleinent selector
switehh  reduces the possibllity of
b to mini.

fRum.
When checking Dlode, Triode and
Pentode  sectlons of mulil-purpose
tubes. sectlimg cun e tested in-
dividually, A special isolaling cir-

allows  each  section to  be
as H 1t were a separate

& The Moml 247 provides a super
- sensltive metnod of cneckink for
shorts nd leakages up 1o 3 Mog-
ohms between any and all of the
terminais.

One of lhe most Iimportant
provements. we belleve. I8 the
that the 4 position fast-action
switches are all htimbered in
he wlasdard R. M
II the

Im.

accor ance with U
numbering  aystem. Thus.
element terminating
of & 1ube s under jest |-umm No.
ed for that tesl.
odel 247 comes comblete wlih
hand-rubhea

Rew speel-read ch T
oak cabinet slaped for beneh use

Comes
housed in  handsome. s 9 0
1 s
103,7 x 83, NET

A slip-on nortable hinked mvm- L
Imllrul e for  outshite  u

THE NEW MODEL 257

ELECTRONIC
ANALYZER

THE MOST COMPLETE MULTI-RANGE, MULTI-SERVICE UNIT EVER DESIGNED !'!

. {A true A.C.-V.T.V.M,

ITS A HIGH FREQUENCY A.C.
VACUUM TUBE VOLTMETER

employing a |-A3
Diode whith together wi'h a resistance
capacity network is built into a snecnlly de.
signed Polystyrene High Frequency Probe.)

IT'S A D.C. VACUUM TUBE
VOLTMETER

megohms  input

T'S A CAPACITY METER

IT'S A REACTANCE
METER

IT'S AN INDUCTANCE
METER

IT'S A DECIBEL METER

IT'S A (000 OHMS PER
VOLT V.0.M.

Measures D.C. Voltages {at 1.000
ohms per volt) up to 3.00D volts,
A.C. Voltages (at 1.000 ohms per
volt) up te 3.000 Volts. D.C. cur-
rent un to |15 amperes. Resistance
up te 1.000 megoh-s

resistanco.)

Tho Model 257 tomes housed in a beautiful hand»
rubbed oak cabinet complete with test Ieads

V.T.V probes and instructions. Size: 6V NET
IO% ‘IA

Sixty, yes Sixty—separate ranges are provided by this most versatile unit ever designed.

Specifications

AC. V.T.W.M. VOLTS: (Input resistance—
10 megohms shunted by 8 micromicrofarads.
Freg. Range 50 cycles to 500 Merzacycles.)
0 to 315730 75/150/800 Volts. D.C. V.T.-
V.M. VOLTS: (At 11 Mezohms Input Re-
sistanc>y 0 to 3 15/30/75 150/300/7560,/1500
3000 Volts, D.C. VOLTS: (At 1.000 Ohms
Per Volt) 0 to 3715 30 75 150200, 150/
1500/3000 Volts. A.C. VOLTS: (At 1,000
Ohms Per Volt) 0 to 3/15/30/75/150/300/

760,/1500/3000 Volts.

D.C. CURRENT: 0 to 3/15/30/76/150/300/
750 Ma. 0 to 315 Amperes. RESISTANCE:
0 to 1.000 10,000/100,000 Ohms: 0 to 1 16/
1,000 Mezohms. CAPACITY: (In MFD)
.0005—.2 06 20 .5-—200. REACTANCE:
10 to 5M (Ohms) 100-—50M (Ohms) ; .01—5
(Megohms). INDUCTANCE: (In Henries)
.035—14 .35--140 35—14.000. DECIBELS:
—10 to +18 410 to +38 +30 to +58.

209, Deposit Required On All C.0.D. Orders

MOSS ELECTRONIC DISTRIBUTING CO. |

DEPT. RC 9

229 FULTON STREET

NEW YORK 7, N. Y.
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RADIO TUBES

For immediate shipment
R.M.A. Guaranteed
Individually Sealed Cartons

GT Types Miniature Tynes
6K6GT .40 155 50
6KSGT 46 1T4 .55
6V6GT 46 IRS .55
6SATGT .46 354 .55
6SJIGT 46 6BA6 50
6SK7GT .46 6BE6 .50
6SQ7GT .46 6AT6 42
6X5GT 40 12BA6 50
12SATGT 46 12BE6 50
125Q7GT 46 12AT6 42
12SK7GT 46 35W4 42
12SJ7GT .46 50B5 235
35L6GT .40

35Z5GT .32

50L6GT 46

25% DEPOSIT REQUIRED ON C.0.D.—2% C.0.D.
109% DISCOUNT ON LOTS OF 50 OR MORE

RAVAC ELECTRONICS CORP.

432 Fourth Avenue
New York 16, N. Y.

AMSCO SERVICE KiIT

Kit includes assortment of:
) ur hud -phones or lip 6 Volume Controls.
10 wire Wound Resistors,

IOD Res:stnrs. Yo and |- 10 & 25 watt.
watt, 25 Connectars. Plugs, Ties
00 Condensers, paper, | i0 Jacks (Phone) & Tip.

mica. electrolytic & can. | 12 Padder Condensers.

10 Switehes, Teagle. |12 Yerminal Boards.
Gang & Rotary, 25 Ceramic Insulators.
100 ft. Spaghetti, wari. 2 Panel Lights (I neon).

ous sizes, | Screw Driver.

12 Knobs, round and | Tube Puller,

bar. 2 Allen Wrenches,

2 Ibs. Hookup wire. 2 Panel Fuse Holders,
20 Fuses. 4 Binding Post Strips.
10 Tube Sockets, and many other valu.
| tb. Hardward (screws, able items.

nuts, tugs, ete.).
Bought individually would cost
$60.00—Now! Yours for only

$9.95.....

PHOTO-CELL AMPLIFIER

110V, 80 ey,

Drawer typ

H "
el

1

un

6.7 3
nmi VR105,

$9.95

PARABOLIC HEFLECTOHS

15" spun al i Alrak fin. for 1200

Me. Up. 2 for L $300
Vibrator—Syn. 2 ¥ pong for GUE
Trortaldes. NReplaces L[13-530. 2 for ... $2-49
Migrophone—T-24 Carbon with Push S\\.ilch 79
and ‘ahle. New y .
Scope Tubes 3BP1 and 5CT'] new ln car

toms.  Fach - $2 29

Available uﬂ | CATALOCG j Weirte Todoy

AMERICAN SALES CO.
Chicago 9, NIl

1811 W, 47th St.

Tt*e nearly ready ., . . the new, h|xxer 'bet
ter-thun-ever Watter Arhe Catalos
Radis und Electronics for 19191

For ""prlority’" deliv: reserve your {ree
copy of this helr(ul 1fnrmnl.l - huying
guide now, Simply w rlte 1949 Catnlox
on a penny post csrd. n your nume wnd
addr Mail to--

WALTER ASHE RADIO CO.
1125 PINE ST. ST. LOVIS 1, MO,

Send for this
satalog TODAY!

Scale models of tele-
vision studios simplify
planning, Transmitter is
at rear, control console
in foreground, and
right in
General

cameras at
this piclure.
Electric employees
Jean Thater and Jane
Reid inspect the model.

SPARK PLUG REDUCES INTERFERENCE

NOW that FM and television are gain-
ing wide acceptance, high-frequen-
¢y noise from automobile engines is be-
coming an important source of interfer-
ence. A new spark plug developed by
the Electric Auto-Lite Company econ-
tains a built-in vesistorr which is said
to reduce noise radiation considerably.

The discharge at the gap of a spark
plug consists of high-voltage, high-am-
perage damped oscillations of short du-
ration followed by a non-oscillating dis-
chargé of much greater duration. The
oscillatory discharge generates high
frequencies of
large amplitude,
These cause serious
radio interference.

As the cutaway
photograph shows,
the new plug has a
built-in 10,000-ohm
ceramic bonded
carbon resistor be-
tween the“hot’ ter-

minal and one side of the spark gap.
The resistor has a damping effect.

The damping reduces the duration of
the oscillations and also restricts the
oscillation to lower frequencies. The
oscillation peaks are damped so eftee-
tively that radiation is kept below 35
millivolts per meter from 540 ke to
150 me at 50 feet from the engine.

In addition to suppressing interfer-
ence the new plug is said to reduce en-
gine misfiring, help lubrication, and
lengthen the life of pistons, rings, and
evlinder walls.

BETATRONS IN FIGHT AGAINST CANCER

Betatrons will be used next vear for
cancer treatment for the first time,
Science Service reported recently. The
betatrons will produce 20-million-volt
X-rays 20 times more powerful than
those used heretofore. These X-rays can
be concentrated on a point deep inside
the patient’s body with reduced danger
of damage at the point where the rays
enter the body. Lower-voltage rays have
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® ©2-27 Horace Harding Blvd.,

their maximum effect at the surface.

The betatron produces its X-rayvs by
bombarding a platinum target with
high-energy electrons.

When it was invented, its originator,
Prof. Donald W. Kerst of the Univer-
sity of Illinois, pointed out its cancer-
fighting possibilities. Research in this
direction was delayved, however, by the
war.

$25=8 tells HOW —in
simple, direct language.

New 9th edition now off the press.
100 pages of valuable information,

Avoiloble from all leoding rodio ports and
equipment distributors or directly from foctory
at only 40¢ per <opy.

Elmhurst: 4, N, Y.
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FM STATION LIST i

THE response to our call for FM scouts |
has been extremely good. Mail has
been arriving in large quantities and
the letters have all been interesting. We
expeet that the reports from Rabpio- |
CrAFT readers will be of definite impor-
tance to those who are gathering infor-
mation about FM propagation on the
100-me band hecause they upset any
theories which might still exist about
line-of-sight reception.

Sidney Padrick, of Avenal, Califor-
nia, for example, reports reception of
KIMV, Hutehinson, Kansas; WKY-FM
and KOCY-FM, Oklahoma City, Okla-
homa; and KCMC-FM, Texarkana, |
Texas, among others, Signals were
strong—and all the stations were from
1,200 to 1,400 wuiles away! This was no |
laboratory experiment; a Meissner
tuner was used with a Ward antenna.
Although the antenna array included a
reflector, rotating it had no eifect.

Hayves Lyvon, located in Austin, Texas,
reports hearing KNX-FM, Hollywood,
California, and WNDB. Dayvtona
Beach, Florida, 1,200 and 1,000 miles
awayv respectively. He used a Scott
receiver with the antenna bhuilt into the
cabinet. The signals faded in and out,
being ahsolutely clear and noiseless at
their best.

Another Scott owner, R. J. Marks of
Norfolk, Virginia. reports reception of
KOCY-FM. Oklahoma City, a distance
of about 1,175 miles.

John A. Beckman of Jacksonville,
Florida, reports frequent reception of
WMIN-FM, St. Paul. Minnesota. He
uses a Hallicrafters SX-43 with a half-
wave doublet antenna cut for the 10-
meter amateur hand. Reception over
this 1,190-mile path is best after 6 pm.
The signal fades in and out at 5- to 10-
minute intervals,

Several 1.000-mile reports came in.
Roger E. Hammer of Elkton, Virginia,
received WFAA and KIXL in Dallas,
Texas, with a Westinghouse receiver |
and a folded dipole and reflector 30 feet
above ground. Charles E. Brown in
West Palm  Beach. Florida, heard
WFUYV in New York City on a home-
built receiver with an r.f. stage and
three i.f. amplifiers.

Reception of WMIN-FM, St. Paul,
Minnesota, was reported by S. B. Knapp
of Baton Rouge. Louisiana. Mr. Knapp
made a wire recording of the programs
to prove his DX report.

Harold R. Vogt of Mountain Lake,
Minnesota, writes that he heard WTPS-
FM in New Orleans, Louisiana, with
plenty of voiume for a few minutes,
after which the station faded out. The
owner of Schmitz Radio in Staples,
Minnesota, reports reception of WMAS-
I'M in Springfield, Massachusetts.

There were several long-distance re-
ports on old-band (42-50-me) FM. The '
ordinary skip-etffect is known to bhe
present on this band, which was one of
the reasons for going over to the high
band after the war. These reports were,
therefore. excluided from our discussion.

We hope that all RaD10-CRAFT readers
who own F'M sets will continue to act as
FM scouts and send in their reports on l
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finest in electrical and
electropic tnstruments.

L
* For over 35 years—the ®
L
L

533 DM (illustrated above)

Dynomi¢ Mutual Conduct-
ance Tube Tester

The populor ond effective
selling-oid model, designed
for quick customer-convincing,
counter demonstration and
test. Incorporotes the new
HICKOK test feoture thot
foretells future tube life.
lorge 9" scole, reading
directly in micramhos, olso
indicotes "GOOD", "2 and
“REPLACE”. 17" x 26%" x
11 110-130 VAC,

~ae £

10531 DUPONT AVENUE .

TUBE

TESTERS
(Pliacce of the expents!

Television receivers MUST have
good tubes. You can depend on
HICKOK Tube Testers to reject

afl weak tubes quickly and
accurately,

Exclusive features that have put HICKOK
Tube Testers far in the lead are:

1. Tests FUTURE life of tubes! o
2. Tests all tubes ACCURATELY!
3. Reads micromhos DIRECTLY-—the

only true test of o tube!

4, Tests tubes for gas content—more

important now than ever before!

The HICKOK tine of Tube Testers is COM-
PLETE. They ore available in portable, counter
ond display coses. Also with self-contained,

high sensitivity multimeters and with specially
designed professional features.

HICKOK has long been the choice of leading
technicians ond electronic moanufacturers the
world over.

See your jobber or write for free cotolog.

THE 25
//? \,\\’ELE(TRICAl INSTRUMENT COMPANY

CLEVELAND 8, OHIO

BUFFALO RADIO SUPPLY

SCR-274N COMMAND SET

The greatest radio equipment value in history

A mountain of valvable equipment that includes 3 receivers

that use plua-in coils, and consequently can be changed

W
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A A i

to any frequencies desired without conversion. Also in-
cluaed are two Tuning Control Boxes; | Antenna Coupling
Box: four 28Y. Dynamotors [easily converted to 110V,

operation]); two 40.Watt Transmitters including crystals,

CRAR and Preamplifier and Modulator, 29 tubes supplied in all.

@ { Only a limited quantity svasilable, so get your order in

b= | gy 1| fost. Removed from unused aircraft and in guaranteed

electrical condition. A super value af $34.95, including
crank type tuning knobs for receivers.

219-221 GENESEE STREET

BUFFALO 3, N.Y. DEPT.9C
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Alumingm pear bex 1ExEx7 hal cniaine bwa passer
ful elucleic fnilids finl (Ao SElcked goar oT . &}
gears in all varying in size from & to 4 inches in
dlameter. This unit {8 readily converted 10 rotale a
beam antenna or uny other similar use $3.00

TUBES—AlN types In stock. 60% off on ail tubes If
ordered [t otz of 10 or wmore

AUTO-TRANSFORMERS—Steps up 110v, or steps
down 220v to lluv—$i.85.

FIL. TRANSF.: 6.3v, 20 Amps.—$1.98; Universal
Datpt Trans 8 Watr—8%¢: 18 Wart—$1.29: 30
Watt-—$1.69, AUDIO TRANSFORMERS: 5 Plate (o
2 bl 3:0—78z X Plate to LI Grids--79¢
Heawvy Ihaty lass AB or B. 1%F. inputx—8i.49:
Micgel Ouiput for AC-DC sets -68¢c; MIKE TRANS-
FORMER for T-17 Sture microphone, simllar o
UTC vunees 13he—82.00. Stancor 8B or I'B mike 1w
Hise or g1ia—$1.95.

POWER TRANSFORMERS—Half-shell tyj= 110V
Mooy, Conteitatibied HV winding., Specify either 315
in 4.3V Mlapat wlet: onlering

For 4.5 tulie @1~—850V. JOMA. 5V & 2.5 or

4.3V $1 .49
For 5.8 tule sols—830V. 45MA. 5V & 25 or

B3V 1.78
Fur 8-7 tube »sets—875V. 50MA. 3V & 2.5 vr

8.3V =" are Sartll i = 1.80
Fuy 7-8B tube se1a—700V. 7TOMA. 5V & 6.1 ar

two 2.5V . 3 'y 2.33
For 7:8 tube sets—700V, TOMA. 5V & 8.3 125
Cycle) 3.60
Fir 8. tube gcta_700V-00MA. 3V-3A. 2.0\

ES5A, 2.5-10.5A B X.8%
For li.11 Hine sets—700V. 5V & .03

8.3V-4A
For #-15 tube sets—G0OV. 1700OMA. 5V & 6.3V .. Z.9%

CONDENSERS _PAPER TUBUVLAR 600 WV—.001, .002
005—8¢; 01 05=9¢ 1=10c; .25=23¢c; .5=35c¢:
ELECTROLYTICS; smfd 200v—20c: 10mfd 35v—20c:
30mfd 150v—23¢; 20,20mfd 150v 35¢: 30/20 1350w
46¢; homfit 150v—43¢c: 8mfd 475v—=34c: 1dmfd 350v
—6Se; OIL _CONDENSERS: 4mfd 600v—a9c; 2mil
#Hv—29¢; 3X .1mid 600v—-29¢.

SPEAKERS _There PM speakers are the finest that are

avaiiahle. All huve heavy eversade Alnice V ojnakmets

3IV2® LLeisiaan $1.18 ...... . 8 for $86.60
(¥ coccoocoooao $1.18 . ..... ve.. 6 for $86.60
4x6 (oval} ...... $1.95 ... ..., 6 for $11.40
t% cocboobanooa $1.10 ... ..,.... 10 for $9.50
B L rier e $1.50 .......,., 6 for %8.70
7% (Car Radio Size) $4.50 _ . ..., ssse 6 for $21.50
8" ... 10 oz, .. 6 tor $20.50
8" ... 23 oz & for $28.50
10 .. 21 or. & tor $30.00
12° .. 21 oz . 8 for $42.00

L B0 4L BO0 ohm Hght duaty
uhm heavy duty—89c; 150 ma 45
vy, fully shiclded—%1.9%; 75
ohm I25ma—28¢; or 25 fur $4.25; “*Meissner type'”
tapped  pller chok Sc; Choke-¢ c bi
ton. ideal 1o replace any sive speaker field when fn-
Stallmg I'M - abeaher—79¢.

LINE FILTERS—110V—each unit contains two 2 mfd.
il plled conctenners and a 15 amn. iron core choke.
Thie Hlter hoce amnumerable uses sueh as ol hmer
tine fikter, ete. A len dollar yalue for 98¢,

SELENIVUM RECTIFIERS—Dry disc lvpe 11" 1% 1.2
Amp. maxhnum. suitable for convertinig D relays ta
AC, for supplying nlaunent source in portablz widios,
converting iC mcters ta AC applirations,  and  alwo
may he used in low cwrrentl charrers—90c.

30 MC IF TRANSFORMERS. dnuble alug tuned—28c.
30 MC VIOEO AMPLIFIER PLATE COILS Slug

FILTER CHONKE
=89c; 200y or !

tuned—25¢.

BUFFALO RADIO SUPPLY

219-221 GENESEE STREET, BUFFALO 3, N. Y.
DEPT. 9C

[Come to the Great
SHOPS OF
COYNE

where you'learn by doing’

ELECTRONICS - TELEVISION
veteddy

To Succeed in Television, You Need
All-Around Radio Training!

Trained Radio men needed now. Get Radio
training and be ready for a real future. Learn
on actual equipment at Coyne. 49 yeara of train-
ing experience Not **Home Study'’. Free employ-
ment service to graduates, Many earn while
learning. 1f you are short of money, ask about
Student Finance Plan. Now added Training in
Electric Refrigeration. G.I. Approved.

SEND COUPON FOR FREE BOOK
e -—--
B, W, COOKE, President

COYNE ELECTRICAL & RADIO SCHOOL

500 S. Paulina St.. Dept. D8-8H. Chicago 12, JIL.
Send Big Free Book; also details about Coyune Part-
Time Employment and Student Finance Plan.

NAME, ..c.ecrevtstsvesnnssvaveess+AGE......
ADDRESS..coreset000tsasencaacaarssssscesnas

CITY . cccursrencersessrssness s STATE........

e ﬂ
00 -0 0 -0
< ]

any record long-distance FM reception.

When you write please include all the
information you can think of. Especially
important are: type of set; description
of antenna; the type of country sur-

rounding the receiving location—hilly,
flat, etc.; signal strength of stations re-
ceived, time of day, and giving us air-
line distance between your location and
the transmitter,

FREQUENCY FREQUENCY

(MC) caLL LOCATION (MC)  CALL LOCATION
4.1 W2XMN Alpine, N, J. 93,7 WCSl Columbus_ Ind
BE OWSOU o Grawac N B Wetew  faniling Tad.

X = L l Ll > artror Onn
B9.9 KCRW Santa Monica Calif. 917 WEFBC.FM Greenville, S, C,
B%.Y WCITF Cnicago, Ui 83,7 WKJF Pitisburgh. Pa
B9.9 WHKW Chilton. Wis ¥1.7 WLAW-FM Lawrence, Mass.
30T KOKH Liklahoma City, Okla ¥17 WSGN-FM  Birmingham, Ala.
90.1 KRVM Eugene, Ore 15 KSPI-FM Stillwater, Okla
90.1 WABE Atlanta, Ga, 7.9 WCOU-FM Lewiston Me
9.3 WBOE Lleveiand Ohio 739 WNYC.FM  New York N, Y
Bl Ny L I 539 WRC-FM Washington, D. C.

L 5 9152, a ¥1.9 WROW-FM  Albany, N. Y
e o ranpag) Mgk #.1 KERN-FM Bakersfield Calif
907 WHAD B (afie g W %10 KLZ-FM Denver, Colo
‘\[I.'Ii Lok g Bl Okl: 54,1 WEAU-FM Eau Claire, Wis,
0.7 WOTR Detroit, 'Mich “'1-: WéksdrPFFu Milwaukee Wis
M7 WELR State College. Pa 301 WHBC.FM  Comre: &2
0% WFIU Bloomington, Ind : s 1)

9.1 WBGO Newark, N. 34,1 WIBG.FM Philadelphia, Pa

Jiad G Stockfon, Calif. ;“ a:ﬁffu a‘;‘b\‘;:ayr'nopna'm

91.3 WBKY Lexington, Ky. ; » .

9.3 WOI-FM Ames. lowa 94.1 WREN-FM Topeka, Kans.

%1.3 WTDS Toledo, Ohio 94.3 WBEC-FM Pittsfield, Mass.

913 WWCH W. Chester Pa 94.3 WJLK-FM Asbury Park, N. J.
95 KSLH 3 T 943 WOCB.FM  West Yarmouth Mass.
915 KUSC Los Angeles, Calif 945 KGKL-FM  Son Angelo, lexas
915 WBEZ hicago LI i 94.5 KWOC-FM Poplar BiuH, Mo.
915 WHA.EM oD i 945 WHDM.FM  Boston, Mass.

915 WNYE New York N. Y 945 WIS-FM Columbia. §. C.
915 WPTL Providence. R. 1. 945 WMLL Evansville, Ing.

917 KALW 80 FRda, (Ol 945 WMOT-FM  Pittsburgh, Pa.

917 KOAG-EM  Stillwater. Ofla. 945 WNDB-FM  Deyfons Beach Fla.
91.7 KSDS San Diego Calif 94.5 WSYR-FM Syracuse, N. Y,

1.7 KSUI lowa City, lowa 94.7 KOCY.FM  Otlahoma City. Okle,
94,7 KUHF Houston, Tey 94.7 KROC-FM Rochester, Muin.
91,7 wiuC Urbana. 1l 94,7 WAAT.FM Newark, N. J.

917 WJUN Philadeiphia. Pa T WA M Chattanooga. Tenn,

1 oo La 5 d icago, Iil.

B LA (g, (6 7 WMASEM  Springfield. Mass.
9t.7 WUOA Tuscaloosa, Ala. ;:; }(VAB;’(%PFM T:'i:sm%iiaMd'
1.7 WUOM Ann Arbor. Mich. 94.9 KCFM- KETsaale TN
92.1 W2XEA Alpine, N. J. 8 Fort City, Mo.
92.1 WNAE-FM  Warren, Pa 94.9 KFPW-EM ort Smith, Ark.
92.3 KFEQ-FM St. Joseph, Mo 94.9 KING-FM Seattle, Wash.
92,3 KRPO San Jose. Calif. Gy (He A Siour City, lowa
923 KVYNJ-EM Fargo, N. D. 94.9 KSFH San Francisco, Calif,
923 WEBC-FM  Superior, Wis 343 WCMW.EM  Canton, Ohio

923 WCOH-FM  Newnan, Ga. 94.9 WDBJ-FM oanoke. Va.

923 WCOL-FM  Columbus. Ohjo 94.9 WMRC.FM  Greenville, S. C.
92.3 WJOB-FM } i, Tnd. 949 WOQAM-FM glam-f. Fla.
92.3 WPRO-FM  Providence, R. I, ja.9 wwCE reentield. wis.
925 KCMC-FM  Texarkara, Tex 4.9 WXLW.EM  ndienopolis, Ind.
925 KRLD-EM  Dallas, Tex. %50 KEXMEM  San Bernardino, Calf
925 KYW-FM Philadelphia, Pa. 5.1 WEW.-FM el s
925 WFRS Grand Rapids, Mich H Vel e e
92.5 WGOV-EM  Valdosta, Ga 95.1 WGPA.FM ethlehem, Pa.
925 WHAY-EM  Havernill, Mass 95.1 WHBS.EM  Huntsville Al
925 WINC-FM  Winchester, Va. 9.1 WPDX-FM Clarksburg, W. Va,
925 WMBD-FM  Peoria. II| ’ ool DS Guisvite, L35 o
92,9 KBUR-FM Burlington, lowa sl TALIadl bk
929 KDKA-FM Pittsburgh, Pa. 95.1 WIRF-FM o 'NUY'O

929 KGDM-FM  Stockton, Calif. 9.1 WYEC s B

92.9 KONO-FM San Antonio, Texas 9%.3 KGBS-FM Son Joqse -C:I’.‘?’
929 KOAD-FM Omaha, Nebraska 95.3 KSJO-FM Clavelond Hait e Ohi
92.9 WBNY-FM Buffalo, N. Y, 95.3 WSRS-FM v eights. Chio
929 WBZ-FM Boston. Mass. 95.5 KECA-FM Los (\"qe'ei- Calif.
92.9 WEEU-FM  Reading, Pa, 9.5 KPRA {eiemch, Che:
92,9 WOSH-FM Oshkosh, Wis, 955 KRBA-FM hl-h;;r-'.a.eéas

931 KNX-EM Hollywood. Calif, 9.5 WBGE-FM Atlants, Ga.

931 KWBW-FM  Huftchinson. Kans. 955 WCHA-FM H;a,:“Pe'.S'Ufg. Ee.
93.1 WAIR.FM Winston-Salem, N, €. 95.5 WHPE-FM J l?n d omnt, .
93.1 WFBL-FM Syracuse, N, Y, %5 WJAC.FM  Johnsiown pa.
931 WGUY-FM  Bangor. Me. 9.5 WJAR-FM GRS NR- Yl-
931 WHYN-FM  Holyoke, Mass. 9.5 WJZ.-FM Criearorty N T
93.] WJBK-FM Detroit. Mich. 95.5 WMEBI-FM 3 fl:‘.agl? b

93.1 WKAT-FM Miami Beach, Fla, 95.5 WPAM-FM ObSVI e, Pa.

931 WKBH-FM  La Crosse, Wis, 955 WRWR Albany, N. Y.

93.3 WEFLA-FM Tampa, Fla. 9%5.7 KOA-FM Denver, Colo.

93.3 WGBR-FM Goldsbors, N. C. 95.7 WOCRS-FM Greenwood, 5. C.
933 WIP-FM Philadelphia, Pa. 96.7 WMMW-FM  Meriden, Conn,
93.3 WJTN-FM Jamestown, N. Y, 95.7 WMUR-FM Manchester, N. H.
3;; \x:s% ',S;g‘::,':f K;-m 95.7 WTPS-FM New Orleans, La.

o u . 5
53 WRBLEM  Columbis Go. R KCRAEM  Secramenior Colif
93.3 WIMJ-FM Milwaukee, Wis. - i . if.
15 KOCUS-FM O-tario, Calif 96.1 KFMX Council Bluffs, lowa
315 WDHN New Brunswick, N. J. 96.1 KLCN-FM Blytheville, Ark.
37 KRFM Fresno, Calif. %.] WAMS-FM  Wilmington, Del.
3.7 KVSO-FM Ardmore, Okla. 9.1 WBCM-FM  Bay City. Mich.
3.7 KXOK-FM St, Louis. Mo. 95,1 WCAE-FM  Pitlsburgh, Pa.

NEW

Sc_for 10 _minutes

Quantity Lois Write

Multiple ¢oin mechanism, timer clocks for power or utility outlets, convert,
revamp any new or old A.C, radio, Washing-machine, Iron, Fans, Air-copdiﬁon-
ing, Refrigerators, Heaters, Ice-makers, efc., for coin machine operation.
TIMER MECHANISM, LIGHT-CORD AND FITTINGS

TIMER MECHANISM, LIGHT-CORD AND FITTINGS
25¢ for | hour or 2 hours @aCh ... isieeereirecionrorcoscosncacsonsnanc$BIS

RADIO-COIN-MATIC 110 S. Normandie, Los Angeles §, Cal

BUSINESS

....................... 0555000000C0000000M LY L)

F.O.8. Los Angeles

RADIO-CRAFT for
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RG-8 /U
Wendergd | COAX CABLE | 500 s | PPy rumnrom
3/ PM 100 FT. Only $3.95 | 3 conoucror
NEw 74
e SF

RG-8/U is the ideal cable for feed- | TELEPHONE WIRE
tronsmitting

ing, receiving and transmitting an- )
teanas for zll frequencies up tu 250 3 conductor Braided
MC and can be used up to 3000 MC insulated copper & steel
9 and DOWN to DC. New in 100 foot telephone  wire. It is ontenno, for use on

lengths. Less than ever befure. made of copper for con. . ;
= I pproximately 450
ductivity, and steel for MC. Cormpllete i

» o strength. Worth at least

/ Only b ().) 3¢ per ft. Yer due 10 an standord coax con
exceptiona] buy, we can
now offer it at less than

proof unit. | Add
25c to tover hand-
ling ond postoge:

nector. A weother.
1c a fu

Shipped express collect Shipped Express Collect

Ideal tor a beam rotor, planty of powar. Ori-
ginally detigned for 24 volt B oparation, but
easily converted, 110 volts AC. Complete
instructions Included. Excellant for othaer
utes too. Brond new, surplus, guarontesd.

I Add 40¢ eoch to cover portage and hondling!

Brand new Bowers D.C. Voit mater
0 re 9 voltsin 27 case with 2 3/4”
Flange — ssch .99¢

Brend new Bowers D.C. Anmeter
0 to 100 emp scales 1600 o,
movement with 100 amp 1thunt:
amas cose o5 volt mater gach .99¢

IMPORTANT!

r,ond new GHEN, 3 0-3, DC voltmater
27 round care. Maeter har 450 ohems
rasistonce (150 ohms per volt). 1Add
II_S: eoch to cover postoge and hand
ing. |

All merchondise subject to prior
sale, minimum garder $2.00, No
C.0.0. orders occepted. Michi.
gon residents must odd 3 7. State
sales tox,

(C 6532 EAST M¢NICHOLS ROAD DETROIT 12, MICHIGA
MY : w1 [l eres of Sunlivs S
TR™E  rocanon G A SOLINE HE ATE FIOTOROUR
96.1 waaﬁ;u ':ed‘la-swan. Ga. R MODEL GN'3"24

96.1 Jopli [
96.1 WNAO-FM Raleigh, N. C.
96.1 WOHS-FM Shelby, N. C

Add 20c eoch to caver Postage
end haadling

An internal eombustion type heater which

9.1 WOWO-FM Ft. Way Ind will give 15.000 B.T.U. of heat per hour. ldeal-
96.1 WTAG-FM Worcester, Mass. ly suited for use with equipment. farms. boats,
96.1  WVJS-FM Jwenbo X ‘ x bungalows, eabins, trailers, work sheds. dark-
96.3 KRED Eureka, Calif P rooms, mobile equipment, transmitter stations
96.3 KRKD-FM Los Angeles. Calif. eic,, and any place where a quick heat is re.

96,3 WINX-FM Washingten, D, C. quired in volume,

96.3 WBIK Chicago, | }
9.3 WJIMC-FM Rice Lake, Wis.

Very economical in operation——tank holds

- 3 h
;2; wilpkxmm Near ‘\I r':‘ rN Y one gallon of gnsoline which is sufficient for
96.5 KRON San Francisco, Calif. ’ 6 hours operation. Uses any grade gasoline.
ng ﬁEIOFM 3223.2'5"" |cﬁil‘;" This unit is designed primarily for uircraft.
96.5 KXYZ-FM Houston, Texas installation, 24-28 wvolts d.c.. but it can be
965 WAPJ Altoona, Pa. | readily adapted for a 115 or 230 volt 60 eycle
965 WGH-FM Norfolk, Va. { power supply by use of a transformer and
96.5 WHEC-FM Rochester. N. Y. rectifier. Simple circuit diagram for adaption to
e wng%,:'“ Orlando, Fiy 115 or 230 volts 60 cycle use supplied with
::; WBUZ ;‘,.:3::,:‘ Sgi':;ﬁu Md each unit. Can be used on 32 volt farm or
%:7 WEAW Evanston, | ' . boat systems as is without the installution of
96.7 WSIC-FM Stamford, Conn. additional transformers. ete. Power consump-
96.7 WVYAW.FM Cheviot Ohio tion approximately 75 to 100 watts.
mp oAl Sowmdsel Avproximately 12° lonk x 9" hich x S
96.9 KFBK-FM Sacramento, Calif. | wide, Complete with technical manual and parte
96.9 KRBC-FM Abilene, Texgs list.

96.9 WCSC-FM Charteston, §. C
9.9 WEBR-FM Buffale, N. Y.

96.9 WIBX-FM Utica, N. Y.

9.9 WJIHP-FM Jacksonville, Fla,
96.9 WLAN-FM Lancaster, Pa

2%.9 WLAY-FM Grand Rapids, Mich.

o $22.50 FOB. N. Y.

Send for Free Circular

MARITIME SWITCHBOARD

9.9 WPAD-FM Paducah, Ky.

S s e pEmpnidgenMat, i \ 338 CANAL STREET NEW YORK 13, N. Y. Worth 4-8216-7-8-9

97,0 KMHB Belton, Tex

97.1 KPFM-FM Portiand, Ore.

71 KIULEM Juka, Obla.”

7.0 WA ashington b (&, , ¥ o o

I WEEM-EM  Chicago | RADIO-CRAFT will pay full space rates for construction articles on
A~ a .

3“ WELD-FM Solopis o':if,’s' modern standard and shortwave receivers. Sets should be preferably

X WS ey Noiznaethy, Ing: small six tubes or less—and built with new cflicient postwar tubes

T WRCM - New Orlex: s_Mr,e'. and components, Similar articles on other radio and electronic equip-

ST WWIFM Detroit, Mich, ment will also be welcomed.

97.3 KSO-FM Des Moines, lowa
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DO YOU HAVE
IN YOUR TELE-SET GHOSTS

Trap it ou?! with a NETCO

Television Eliminator

G 1o eliminute ¥
Caoni

e v install. Neo

""" derit Knaly a4 1ent.
Fiox 20 b It
] bist 1l

(] leg #6. Seat prepald

U. 8 A Unda

$600 o
SER\IICEMEN’S SPECIALS

100—INSUL. HI‘ KIT %1, 2w ... $1.45
15— ASST. BY s COND). ., = . .89
ALLIA K I'IIO\U \IUn'I{S . s 2,30
ASTATIC 30 PleRUPs > 1.79
ASTATIL L 70 c\l{Tl(l])Gls . o cooee 145
AST\FI(‘ \IA i 3.45: MLIT 1.95
501.8 Tll\\\ .35
6V6 1‘ l' ()l TrUTs 55
IF TRA B F A O SIHIIJH‘I) INI'UT o
OUTINeT ea. .35
I\IH\~\| R OSC COIL 1sy 12
VOoLU \IF CONTROLS 500 M 31 WO Ny 29
.\.\TE\ A LOOI'S, IPRIM & REC .23
TR PHONG AMDI. WIRED 1.95
2 TURES 1.60
100 MA SELENITNM RECTIFLERS 39
GE I"REAMI'LIFIER WITII TI BE 4.25
6 FT. RURBER LINE coRDs A2
TS THLLVIRION T BE = 14.95
O 1T 360 O1IM LEAD IN 1.65
hlll‘l(”l VARIABLE ¢CaND MED .59
100 FT. 1 Hi)\l'HO" BRONZE DIAL CARLE 59
8 sl RI'TTON SWITCIH 39
SIAGUETTI=36" LENGTIL 05

V. M,

VELVET MIXER
RECORD GHANGER

"1 .\~ o =
$15.50

2 for $29

DETIROLA $13.75
VAL o §28—prepald

Anal-c 17-30 Crystal
Mikes $8.95

f L i

315,50
Above Easily Attached to Any Ra
or CAN BE USED WITH AMPLIFIER aELow

Condenser Specuals New Stock

20.20-150 ......... $ .29 W, CAX s .16
2020120 op' 11 g | s iR e

- 1 X 10— 300 .4
8-450Y ceeeie. 29 i s
8x8.450v A5 3N 150V 49
Ul TO - #2-—-1'Al"l I:l( 4-60Uy ... 10 for .42
UP TO 23 .0vsnnininnnensiins 10 for 52

PHONO AMPLIFIER
3.TUBE AC.DC

Wired and Toste $2.75
Yolume ainl Tone Controls
Ket of 3-Tuhes .$4.75
guipnt Trans. ....... 35

Alnico XDk, s Imb9)

PHONO 0SC- 2-TUBE
A\

Y Tanei_s1 g0 $2.75
259, on C.0.D. ordert. Orders Filled as Recesved
VISIT OUR NEW SHOW ROOM
Free Catalog **C" Just Out

We Specialize in mail Orders

RISCO ELECTRONICS

WHOLESALE DISTRIBUTORS
25 West Broadway, N. Y. 7, N. Y.

gRISCO HAS ITQ

GREYLOCK

A Dependable Name in
RADIO TUBES

GT., Gilass, and Minlature Types.
All Tubes Individually Boxed.
12547, 125«1 125Q7. SOL6. 12AT6.
128A6. 12BEG. ISW4. SOBS each 3%c
1RS. 155, 1T4, 384. 3Q4, 6AKS. 6ACS. 6AQS,
GBEG, SBAG GAUG, 6BJG. 6X4. 11723, cach 49c¢
27, 70L7 11707 . each S59c
Tubes carry RMA 90:0av e antae

PM SPEAKERS
4" Alnico No. 5 ... ............ .....each $1.19
S” Alnico No. S e cee..eath  1.29

L —e —— =
TERMS: Net COD. No order accepted for less than $5.00
WRITE FOR BARGAIN CATALOG C-8

GREYLOCK ELECTRONIC SUPPLY CO.

30 Church Street New York 7, N. Y.

FREQUENCY FREQUENCY
(MC)  CaLL LOCATION (MC)  CaALL LOCATION
97.3 KTRN Wichita Falls, Texas 98.7 WGNB Chicago

97.3 KWBR-FM Qakland, Calif. 98.7 WHKB Columbus. Ohic
97.3 KWBR-FM San Francisco, Calif. 98,7 WHOP-FM Hopkinsviile, Ky,
97.3 WFMY Greensboro, N. C. 98.7 WINO-FM West Pa Beach, EFla.
97.3 WHCU-FM Ithaca, N. Y. 98,7 WPAG-FM Ann Arbor, Mich.
97.3 WHP-FM Harrisburg, Pa. 98.7 WOR-FM New York, N. Y,
97.3 WIL-FM St. Louis, Mo. 98.7 WSOY-FM Decatur

97.3 WIOD-FM Miami  Fla 98.7 WWVYA.FM Wheeling, W. Va,
97.3 WKWK-FM wheeling, W. Va, 98.9 KBOA K-nneﬂ Meo.

97.3 WROL-FM Knoxville, Tenn. 98.9 KJBS-FM San Francisco, Calif.
97.3 WTAR-FM Norfolk, va. 98.9 WCOA-FM Pensacola, Fl’

97.3 WTOC-FM Savannah, Ga. 98.9 WHBF.-FM Rock Is

97.5 KPOR Riverside, Calif. 98.9 WHFM Rochester, N. Y
97.5 KWNO-FM Winona, Minn. 98.9 WKBN-FM Youngstown, Qhie
975 WAKR-FM  Akron, Ohio 989 WKY-EM Oklahoma City, Okka.
97.5 WATL-FM Atlanta, Goa. 98.9 WSNJ-FM Bridgeton. N. J.
97.5 WBOC-FM Salisbury, Md. 98.9 WSPA-FM Spartanbyrg, 5. C,
975 WESB-FM Bradford, Pa. 99. WNHC-FM lew Haven, Conn.
97.5 WLVA-FM Lynchburg. Va. 99.1 KUGN-FM Eugene Ore

97.5 WSIX-FM Nasnville, Tenn. 99.1 KWK-FM St. Louis

97.7 WISR-FM Butler, Pa. 99.| WDOS.FM Oneonta N Y
97.9 KFAB-FM Lincoln, Nebr. 99.1 WGTR Boston, Mass

97.9 WBTM-FM Danville, Ya. 99.1 WHIO-FM Dayton, QOhio

97.¢ WEHS Chicago, Il 99.] WMAZ-FM Macon, Ga.

97.9 WFAA.FM Dasllas, Texas 99.1 WNAY-FM Annapclis, Md.
97.9 WGYN-FM New York, N. Y. 99.1 WSLS-FM Roancke, Va.

97.9 WJLB-FM Detroit. Mich. 9.1 WITH-FM Port Huron Mich.
97.9 WLEU-FM Erie, Pa 99.1 WYMH Hillsdale, Mich

97.9 WLPM-FM St ffnk Ya. 99.3 KGAR-FM Garden City, Ka1s,
97.9 WLIN Lewistown, Pa. 99.3 WAJR-FM Morganiown, W. Va,
97.9 WMAR-FM Baltimore, Md. 99.3 WFRO-FM Fremont, Ohio

97.9 WMRF-FM Lewiston, Pa. 995 KFYO-FM Lubbock, Tex.

97.9 WRNY-FM Rochester, N. Y. 99.5 KISS San Antonio, Tex.
97.9 WWPG.-FM Palm Beach, Fla. 995 KRIC-FM Beaumont, Tex

98.1 KOZY Kansas City, Mo. 99.5 WABF New York N. Y.
98.1 KQV-FM Pittsburgh, Pa. 99.5 WAFM-FM Bir qham, Ala.
98.1 KRSC-FM Sealﬂe Wash. 99.5 WEFM Chicag

98.1 WCOD-FM v, Va. 99.5 WGFM Schenectady, N. Y.
98.1 WLAU.FM Ph Iaue phia, Pa. 99.5 WJLS.FM Beckley, W. Va,

98.1 WEBRL Baton Rouge, La. 99.5 WMFR-FM High Point, N. C.
98.1 WFMR New Bedford, Mass. 99.5 WMIN-FM ul. Minn.
98.1 WFNC-FM Fayetteville, N, C. 99.5 WNLC.FM New Lw ynds Conn.
9.1 WSAL Saginaw, Mich 99.5 WSON-FM Henderson, Ky.

98.1 WVYUN Chattanooga, Tenn. 99.5 WTAD-FM [ )
9.3 KAGH Pasadena, Calif. 99.7 KNBC.FM San Francisco, Calif.
98.3 WEEX Easton, Pa. 99.7 KPDR-FM Alexandria, La.
98.3 WHAI-FM Greenfield, Mass. 99.7 KTFI-FM Twin Falls, Idaho
98.3 WHNY-FM Hempstead, N. Y. 99.7 WHAS-FM ouisvil Ky

98.3 WLAD-FM Danbury, Conn. 99.7 WJAS-FM itsk h, Pa.
98.3 WOAK Oak Park 99.7 WMC.FM Me Tenn.
98.3 WPIK Al’xandr. Ya. 99.7 WSAP-FM ortsmouth, V.

98.3 WTFM-FM Ti# Ch 99.9 K8MT San Bernardino. Calif.
985 KBIX-FM Muskogee, Okla. 9909 KMYC.FM  Marysville. Calif
98.5 KBTR Minn Minn. 99.9 KVEC.FM San Luis Obispo, Calif.
985 KOPY Houston, Texas 99.9 KWFT-FM Wichita Falls, Tex.
98.5 KWOS-FM Jefferson C .'v Mo. 99.9 WBT.FM CharloHe N.

9%8.5 WAGE-FM Syracuse, N 99.9 WCLO-FM Janesville, Wis.
985 WBRE.FM Wilkes-Barre 9.9 WEBQ-FM Harrisburg,

98.5 WCBT.FM Roanoke Raplds, N. C. 99.9 WERC-FM Ee e Pa

985 WHLD-FM Nlagﬂrd Falls, N. Y. 99.9 WFNS-FM By yto . C
98.5 WJPF-FM Herrin, | 99.9 WHFB-FM Benton Harbor, Mich
98.5 WKPT-FM Kn gsport, Vi 99.9 WKMO-FM Kok > nd.

9.5 WMOX-FM Meridian, Miss. 99.9 WKRG-FM Mobile, Ala

985 WNAM-FM Neenah, Wis. 99.9 WKRT-FM Cortland, N

98.7 KDYL-FM Salt Lake City, Utah 99.9 WSAN-FM Allentown. Pa

98.7 KMGM Los Angeles Caln 99.9 WIRT-FM o

98.7 KPOJ.FM Portlan g 100.i WKBR-FM Manchester, N. H,
98.7 KVWC-FM Vern lrx s 100.1 WLBR-FM Lebanon, Pa.

98.7 WCTP Greensbore, N. C. 100.1 WMUS-FM Muskeg Mich,

BUFRAD CAR RADIO ANTENNAS

All of our err radio antennas are made of triple plated

Admiralty

Brass Tubing, eomplete with low loss shielded antenna leads and

hizh quality fittings.

SIDE COWL—HBR-1, 3 sections extend to 66”. Your price—single

unitz - -$1.30: in lots of 12- -$1.35 ea.

SKYSCRAPER—RBR-2 has 4 heavy duty sections that extend 98",

This super-aerial must be seen to he fully appreciated. Y
single units— $2.43: in lota of 12 $2.25 ea.

our price—

TiII.T ANGLE=—BR-3, may be adjusted to all body contours, 3 sec-
tions extend to 66”. Single unit price—3$1.50; 12 lot price—$1.25 ea.
VERSATILE—BR-4, single hole fender or top cowl mounting may

ke adjusted to conform sith all body contours, 4 section
56", Single unit price—$2.90; 12 lot price—3$2.75 ea.

TIH" MONARCH—RR-5, gsingle hole top cowl mounting,
extend to 56”. Singie unit price—$1.90; 12 lot price—$1.7

s extend to

3 sections
ea.

AFTER SEEING OUR ANTENNAS AND cOMPAHINGI
YOU WILL NEVER BUY ANY OTHER MAKE!

BENDIX SCR 522—Very hirrh Frequency Voice Transmitter-Re-
ceiver—100 1o 156 MC. This job wus good encugh for the Joint
Command to make it standard equiPment in evervthing that flew,

even though each set cost the Gow't $2500.00. Crvstal
and Amplitude Modulated—HIGH TRANSMITTER OU

3 Microvolt Receiver Sensitivity gave good communicat

Controlled
TPUT and
ion up to

180 miles at high altitudes. Receiver has ten tubes and transmitter
has scven tubes, including twe 832's. Furnished complete with 17

tubes, remote control unit, 4 crystals. and the special

wide band

VHF antenna that was desizned for this set. These sets have been
removed from unused aireraft and are guarantced to be in pgrl‘ett condition. We include free
parts and dingrams for the conversion to “continuocusly variable frequency coverage™ in the

receiver.

| {

@

9 ¢

BRt BR? BR? BR{ BRS

The SCR 522 complete with 24 volt dynamotor sells for only $37.95. The SCR 522 is also avail-
able with a brand new 12 volt dynamotor for only $42.95.

BUFFALO RADIO SUPPLY

219-221 GENESEE STREEY. BUFFALO 3, N. Y. DEPT. 9C

RADIO-CRAFT for
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FREQUENCY

{MC) CALL LOCATION THE NEW MODEL 40

UTILITY
TESTER

ACCURATELY TESTS

RANGES ® SHAVERS ® HEATERS e IRONERS

WASHERS e FANS e VACUUM CLEANERS

AIR CONDITIONERS ° REFRIGERATORS

SUN LAMPS e TOASTERS e WASHING
MACHINES and MOTORS

ALL MOTORS—single phase, multi-phase, universal, squirrel cade,
induction, in fact every type of motor from fractional M.P. to 2 M.P.

THE MODEL 40 UTILITY TESTER

Wit indicate whether voliage 1s 110 Volts or 220 Volts, if
current 15 A.C. or D.C. and Il freduency is 23 cycles or 60
eyeles, WL test Thermostats under actual working condl-
tions. W1ll measure the aetual current consutuplion of an¥ ap
Pllance elther A.C. or D.C. while the unit is In operatlon

KGW-FM Portland, Ore.
KMPC-FM Hollywood, Calif.
KSL-FM Salt Lake City, Utah,
WACE-FM Chicop Mass.
WCLT Newark, Ohio.
WCNB Connersville, Ind,
WFMF Chicago, Il
WGEG-FM Gr sboro, N. C.
WHO-FM Des Moines, lows
WMGM New York, N. Y.
WRAK-FM Williamsport, Pa.
WSAY-FM Savannah, G

WWLH New Orlea s

KM BC-FM Kansas City, Mo.
KSBR San Bruno, Calif. l
WwDXY Spartanbur . C.

WFIN-FM Find! [

Anniston, Ala. |
WHTN-FM Huntington, W, Va.

WLDS-FM Jacksonville, |l

WMNE Mt. Washington, N. H.
WMUS-FM Muskegon, Mich, i
WNBF-FM Binghamt

NNNUNNNNNNNNV L RR DR NN W W W W W Wi W W w
i
>
al
k4

WBML-FM Macon, Ga.

B8388888E8883533833888888888388838

b ot 1 reading will be dlrect In ampere t ppilance or utility
WBOX-EM L SIET, Ky. muy be pluxged direetly lnwo front pabel receptacle—a spe-
WCEC-FM Rocky Mount, N. C. 1 palr of insulated cllp-eud leads i vided fi
WCIL-FM Carbonflale ;- palr ol 511 ! ‘('a s is prov or motors.
Clavela ‘o neoricrates un ultra sitive direet reading reslstance runko
WHKX eveland, Ohic w vl aceuratel all apbliance and utility re-
WKIL T fareee Slatances down to & frafiion of e
00.7 WKI Kankakee,' Ifl. ¥ Y g
00.7 WRJN-FM Racine, Wis. nfonu ““tll 'Iflnr:;lllllsbs' l'&“""l’; Model 40 Utility Tester
100.7 WSVA-FM Harrisonburg, Va. e 9 - 7 comes housed in A rugged
100.7 WTJS-FM Jackson, Tenn. . crackle finished steel cablnet
1007 wm):(-rém Elkhart, Ind. plL e with portable cover.
100.9 ABX-FM Harrisburg, Pa.
100.9 WBYS-FM Cant
100.9 WCFR Fall River, Mass.
101.1 KGLO-FM Mason City, lowa
101.1 KHJ-FM Hollywood Iif.

101, KTRH-FM Housto

an s J
of AR
co s, Will indie
o
1i d
W al xee k- 0 i
o e 10tor a omplete
1 ;e W 4 with all
5 E test leads
and oper-
erratically due 1o a "“'blown ating _ in-
fuse. structions

i0l.1 KVCI-FM Chico
1011 KXLw-FM Clayt Mo, |
101.1 WBEB-FM 8 N. C.
101.] WBCA-FM S tady, N Y
101,1 WBOW-FM Terre Haute, Ind.
101.1 WCAC.FM Anders . C. 2064 DEPOSIT REQUIRED ON ALL €.0.D. ORDERS
101.1 WCBS-FM New York, N. Y
B} Wpnchl Gruonibey W GENERAL ELECTRONIC DISTRIBUTING GO,
101.1 WLCS-FM Baton Rouge, La. a CE. NE YORK 7. N. Y.
1011 WLWA.FM b5 t ‘P'c;) DEPT. RC.9, 83 PARK PLA w
1011 WwDC-FM Washingt D. C.
101.1 WXYZ-FM Detroit, Mich
100.3 KLX-FM Oakl, C
101.3 WATG-FM Ash O
101.3 WCFC Beckley, W. Va,
101.3 WGAL-FM L ister, Pa
:glg W§BF South Bend, Ind.
1.3 WSRK S| | Ind. 4
1015 KEMBEM  San Diego! Calif. = NEW G-C NEW G-C
> - yler, Tex.
o5 KMUS | Muskogee, Okfa. STATIC CHASER INJECTOR TUBE PULLER
i 3 tor
1015 WEMD.FM  Poadoron tad © AND POWDER Makes it easy fa remove or insert
1015 WGCM-FM  Gulfport, Miss. Tire “shatic ’ miniature tubes—simple to oper-
101.5 WIBA-FM Mad Wis. powder kits J ate. Inserts or extracts tubes
101.5 WJBC-FM Bloomington, 1I1. — improve where fingers will not reach
1015 WRAL-FM  F . N, C. auto  radio i fophacd-foseeachiplaces;
1015 WSPD-FM  Tolede, Ohio reception. ‘ Savestime] and money. Ends
101’5 WWPEB.FM Miami. Fi Eliminates K tube breakage, prevents
101.7 KWIL-FM Albany, Ore. wheel static inter- = - bueat] finger S :
:g:; \\xt;\NH'.:iAM al jance, Ohio ference. New pow. By | No. 5093—Miniature Puller ....List $1.45
. b ernll, Wis. der is blown int : - i i
1019 KARM-FM Frer calii. dﬁ e t:besm—:asy AR, Fok i No. 5093-D Display of 12, .List $19.80
109.9 KFX][?S-FM Nampa, 1 Ni. car owner. G_c Ms eed ”
be’ BChurmy  Cincnnati jOhi No. 5604—Injector for G-C Static Pow- WIRE S?‘RIP(IE’XER
1019 WGHF New York. N. Y. der. Lk S50
101.9 WGNC.FM Gastonia, N. C. Ntf:. 5605—G.C  Static Powdtr Pascikas
101.9  WSFL Springfieid, Mass. or 5 tires o i cussw st d Strips insalation f . .
1019 Wevo S leougs. Al =i ps insulation from wire sizes
1019 WVBT South Bristol, N. Y. Neriechor e P P 5250 No. 8 ta No. 30. Ideal tool for

manufacturers, electricians,

int ce A . i
G-C FELT KOAT FLOCK £ To o ar Fe Sl
wires per hour.
FINISH SPRAY KITS sl For the new 300 ohm Television
R~
Now it's easy to supply = -
flock for refinishing turn.
tables, cabinets, grilles, etc. Kit con- .
tains specially designed spray gqun, 2 No. 733-H Standard Model List $5.00
[ gol’ors ,f_lock, u'ndercoafs, thinner, brush, No, 744-H Automatic Model List 8.00
insfructions, etc.

No. List $9.50

and FM twin transmission line:

ucts ore
t leading
Whrite for

G-C Prod
1 \ -] iloble ©

i Have you seen the new G-C aval! -
; "Speedex” Wire Strippers . . . writa distributo ;,f our new

' {r IR for illustrated literature. your copyY lo
¥ éD\c/p RADIO DIVISION DEPT. D Hlustrated cotetod

GENERAL CEMENT Mfg. Co., Rockford, Iil., U.S. A.

Manufacturers of over 3,000 products « Saies oftices in principal cities

Suggested by W. J. Corbett, Springficld, Maas.
"Look Ma! We're playing televisian.”
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SEPTEMBER gpECIAL

3 TUBE PHONO
AMPLIFIER

*1.95

COMPLETELY WIRED,
VOLUME AND TONE CONTROLS

i

Set of 3 tubes; 50L6. 3525. 12A6. $t.10
Output trans. 50L A )
Yy Meg. vol. wnlrol with sw. ... ......... .35
4" prv speaker - .95
5" pm speaker 1.15
6” pm speaker 1.55
8" pm spoaker 2.75
127 pm speaker 4.4
4 x 6" pin speaker 1.89
Astati¢ pickups 1.89
Astatic erystals . 1.59
Alliance molor & turntable ... ... 2.50
¥m #4100 intermix changer .. .. .. ... .... 26.95

FAMOUS MAKE CONDENSERS

50 x 30....050v... 45 16 | 450v ... 39
20 x 20....150v... .35 400v or 800v ,. . per 10
20x20 (|0) L’)GV (25) .39 01, .02, 05 .. ... .49
B x B.....450v.... .49 0001, .002. .005 .. .49
25 ..... 25\' ..... .29 o 3. 4 5 . .59
25 SV zeee. 2D

All prices F,0.R. N.Y.C.—0on C.0.D. 25% Deposit.
Write for free catalog.

THE ROSE COMPANY

B8 West Broadway, Dept. C, New York 7, N. Y.

DUE TO POPULAR DEMAND
WE REPEAT THESE

TERRIFIC BARGAINS

Threc usszortedd new MICROPHONES,
including push-to-talk type ... .. ..$1.99
Teq assorted R. F. Chokes xnclmlmz
high frequency types .. ..8 .35
Five nsaorted AUDIO or FILT]',R
CHOKES ...8 .99

One Hundred sssorted RESISTORS... . $1.95

Ten assorted JAN CAHBLE CONNEC-
ORS. includinz SCR274.522 nml
BC3|5 types e .3 .99

Six assorted OIL FILLED CAN TYPE
CONDENSERS, all with mountlng

brackets $1.19
Ten nusorted METAL & BAKELITE
0BS—(no wooden knobs) ........ $ .39
Six assorted VARIABLE CONDENS-
ERS, including butterfly types ...... $1.49
Six asscrted POWER uand AUDIO
TRANSFORMERS, all new .51.98
Six assorted isolantite and bakehbe R. F.
COILS, shietded and unshielded % .99

The above ten assortments totallng over $12.00 at the
unbelievable bargain prices [listed can be purchased
todether as one lot at a super.speclal total price of
only $10.00. AN merchandise guaranteed 1o be as
advertised.

BUFFALO RADIO SUPPLY

219.221 GENESEE STRFET BUFFALD 3, N. ¥,
DEPT. 9C

12B8 and 2588 TUBES

Adapter unit using 2 miniature tuhes (6ATS6
and 6BA6) or (12BA6 and 12AT6). Takes
less space than originul tube—-nothing else
to buy—just plug in and it works. Money-
back guarantee. 12B8 or 25B8 unit complete:
$2.4% each. 10 units for $22.50.

Send 25% deposit, balance C.0.D. Write f{or
{ree parts eatalog.

COMMERCIAL RADIO

38 BRATTLE STREET
BOSTON 8. MASSACHUSETTS

~HARD-TO-GET PARTS~

POWERFUL ALL-PURPOSE INDUCTION
MOTOR

EXPERIMENTERS 101 USES

Sturdily construeted to Dreclslo
standards, this self.startini lh..dcd
pole A.C. induetlon motor is now
cr!ul enourh for a number of uses.
Some of Lhesc are: Automatic Tim-
ing Devices. Current Interrunlefl

Electric Fans. Electric C
Window ODisplays. Photocell Controi
ices, Electric Vibrators. Small

. Bulffers and Polishers,
Mlnlanlr. Pumos. Mechanical Mod-
eis, Sirens. and other apblica-
tlons.

Con!umes about 15
power and has _a sueed
r.o.m. When Qeared down. lhis
sturdy unit will constantly oper-

ate an 18. -nchs (uorn!abl'e loeded
weight-THAT'S POWER
4o hqv 2% wide bv 1447

1DEAL FOR

watis of
of 3,000

with 200 Ibs
DI

menslons 37 hiz deep:

has 4 cohvenient wounting studs: shaft is " long
bv 3/18% diameter. and runs In  self-aliziing oll-
retaining bearings. Dcsl!ned for 110:20 volis. 50.8C
rvrlo AC only. ShP. Wt. -

$2.95

<,
ITE NO,
YOUR FRICE

ULTRA MAGNET

MORE  THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET

Lifts 5 Ibs, ess|ly. Weighs 4 oz
Made of ALNICO new high-maunethe
Wordl

LIFTS

steel. Complete wlth \ur el T,
most powe@rful magnet ever
The experimenter and hohlwlnl u||l
find hundreds of excellent uses for

this high aualltv permnuen( magnet
Measures 134" x 114* Ship. Wi
VI8

ITEM NO. 159
YOURrR PRICE

$1.50

Rexular telephone (rans-
mitters taken from a larZe
l!ll.‘phmle supply com-

oversiock.  Waork

per(ectlv ot 2 llrv cclll
Can nhe use * AL
9 Inltr

Wm"'!ullk‘lllnn! L3 8.
short-line telephone (‘Ir
cults,  house-t0.house or
farm:to-farm ‘Phonc lines.
nlso lo nlk through vour
dio or as concenled
dlclanhonc pick-up.  Use.
ful replacements on hat
ery-operated Fural  tele
hone lines
H‘Fﬁl-: ARE (‘ENUTNI‘
MADE Y 1.0GG. WF

TRANSMITTEHRS, B I'ERN
ELECTIRIC aND STRDMBFR(‘ CARLQON “excellent in
appearance and operation. remnrkable value and

in these ume- Snip. Wt 11

.95

one scldom offere
ITEM No, 160

YOUR PRICE_ 3Gy .
WATTHOUR METER

Completely ovnhauled
ready for immedi
Designed for r
volt. 80 cvcle re
clreuit,  SimPle  to
2 wires from the ling
2 wires 10 the load

iy l'ﬂﬂill'\l"l!d ln
moul cage, 1,9 2
wide, 5% HN \\e-xum!
house, . t. Wayn

" Saniamo or nlhrr m:\lllhle

Sh 11

vrew wo 3 $6.50

ITEM NO. 33
YOUR PRINE

'AMAZING BLACK LIGHT!!

Powerful 250 watt Ultra.violet Sourco

The hest nand most Practical
source of ulira-violet 1lizht for
general experimental nnd enter.
tainment use. Makes all fluores.
¢ent substances brillianlly Jumi-
nescent. Na transfarmers of any
kind neeuvd Fits any atandard
1 ') ocket, Brings oul heay.
tiful opalescent hues In vatrious
L mnlrrl.h well for
amateur parties

plav etc.: to
obtain unlque
8ulb only

llwtlng (-!lecu
ITEM ND‘ 87

YOUR FPRICE $2 50
WESTERN ELECTRIC BREAST MIKE

Thias §s a fine light-welght air.
It weirhs

craft ll'a rlhmn microphone.

only
ke comes with breastniate

mounting and has 2-way swivel-
inuy adiystment so that it can be
adjusted to any desired position
woven straps:
neck, lhc
Bro chest. Stra cal
wn’mlned on and off nulemy ny |||
jugenious arranffemen

This  excellent mik(-
adanted for home hroadceasting oc
private communication systems. By
dismounting I,rculvlalc it can be
used as desk miw

can  he

mes comulclu with l
copit and  hard rubbier plug. e42 Ili;

sherardized
blate. non-runl.ahlc Shinping v\elirht
ITEm 15

YOuRr PRICE $1-49
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1 HUDSON SPECIALTIES CO. L}
2 Wesl Broadway, Dept. RC-9-48. New York 7, N. Y, #
have circled below tne numuera of the llems l m [ ]
¥ ordurime e lull vemittance of H
§ ¢lude  shipping eharttes) s enclosed (N
) OroERs Unitss ACCOMPANIED WITH A n:ros:r; [}
OR mv deposit 18 em:loned -’oov. L]
] retulruh ship nrder C.0.D. tor baisnce C.0.D. »
| ORDER FOR LESS THAN ss 00. SE sunE TO iN-
CLURE SHIPPING CHARGE "
1 Circle Item No. wanted: M
1 180 87 182 33 5
J 1
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1
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AAArTE) < pewnd bl - LA LA B ol vraes B
: Pleane  Print Cleariv 8
1 Cuy State e :
M N

Ful

| FREQUENCY
(MC) CALL LOCATION
101.9 wvCyY Cherry Valley, N. v,
102.1 KSTP-FM St. Paul, Minn.
102.1 KRKN-FM Fort Smith, Ark.
102.1 WELL-FM Battle Creek, Mich,
102.1 WEWS-FM Cleveland, Ohio
102.1 WFIL-FM Phlfac.elphm Pa.
102,1 WIMA-FM . Chio
102.1 WRNL-FM Richmond. Va.
102.3 WGAY.-FM Silver Spring, Md.
102.5 WFJS Freeport ?
102.5 WIBW-FM Topeka, Kans
102.5 WNDR-FM Syracuse, N. Y.
1025 WISE-FM Asheville, N, C,
102.5 WOAI.-FM San Antonio, Texas
1025 WPLH-FM Huntington, W. Va,
1025 WRYC Norfolk, Va,
1025 WTSP-FM St. Pe?ersburg Fia.
102.7 KCRC-FM Enid. Okla.
102.7 KOKX-FM Keol{uk lowa
1027 KEMY Fort Dbodge. lowa
102.7 WCAQ-FM Baltimore, Md.
102.7 WSMB-FM New O-Ieans La.
102.7 WTRI-FM Troy, N. Y.
102.9 KFOR-FM Lincoln, Nebr.
102.9 KPRC-FM Houston, Tex.
1023 WCVYS-FM SDrl'\?feId .
102.9 WFMU Crawlordsvil le, Ind.
1029 WHKY.FM Hickory, N
102.9 WJDX-FM Jackson, Miss.
102.9 WLET Toccoa, Ga.
1029 WPEN-FM Phlludelphla Pa.
102.9 WPIC-FM haron, Pa.
102.9 WRLD-FM Lanett, Ala
103.1 KRJM Santa Maria, Calif.
103.1 WCTW New Castle, lnd
103.1 WFMO.FM Jersey City, N.
103.1 wWJw Wyandotte, M.ch
103.1 WOAP-FM Owosso, Mich.
103.1 WRGK La Grange 14,
103.3 KBEE Modesto, Calif.
1033 WAGA-FM  Atlanta, Ga.
103.3 wWDBQ Dubuque, [owa
103.3 WEEI-FM Boston, Mass.
103.3 wiIzz Wilkes-Barre, Pa.
103.3 WLOG-FM Logan, W. Va.
103.3 WSBA.-FM York, Pa.
103.3 WSFA-FM Muntgomery_ Ala.
103.3 WSM.FM Nashville, Tenn.
103.5 KYSM-FM Mankato. Minn
1035 WMOH-FM  Hamilton, Ohio
103.5 WSOC-FM Charlotte, N, C,
103.5 WSTV-FM Steubenville.  Ohio
103.7 KQW-FM San Francisco, Caliv
103.7 WFBG-FM Altoona, Pa.
103.7 WJBY-FM Gadsden, Ala.
103.7 WKNB-FM New Britain, Conn
103.7 WROV.-FM Roanoke, Va
103.7 WSAR-FM Fall River. Mass.
103.7 WTAX-FM Springfield. 111
103.9 KENO-FM Las Yegas. New.
103.9 KOPP-FM Ogden, Utah
103.9 WBNU Aurora, |lI.
103.9 WDLB.FM Marshfield,” Wis,
103.9 WFAS-FM White Plains, N. Y.
103.9 WJIEM Springfield, Ohio
103.9 WTAL.FM Tallahassee. Fla.
103.9 WXNJ Green Brook Twp.. N. J
104.1 KFUO-FM St. Louis. Mo.
104.] KMFM Monroe. La.
104.1 WBMS.-FM Boston, Mass.
104.1 WIW.FM Cleveland, Ohio
1041 WLAB Lebanon, Pa.
104.1 WMUN Muncie. Ind.
104.1 WPAY-FM Portsmouth, Ohio
104.] WRUF.FM Gainesville, Fla.
104.1 WSJS-FM Winston.- Sa]em N. C.
1043 KGNC-FM Amarillo, Texas
104.3 KTOK-FM Oklahoma City, Okla,
104.3 KWIK.FM Longview, Wash,
I04.3 WAFB-FM Baton Rouge, La.
104.3 WEXL-FM Royal Oak. Mich.
104.3 WITH-FM Baltimore, Md.
104.3 WLOS-FM Asheville, N. C.
1045 KIXL-FM Dallas, Tex
104.5 KRCC Richmond, Calif,
los.s WHIS FM Bluefield, W. Va.
1045 WWST-FM Wooster, Ohio
104.7 KWFM San Diego, Calif.
104.7 WFEIM.FM Fitchburg. Mass.
104.7 WHVYA Poughkeepsie, N. Y,
104.7 WIST Charlotte. N, C
104.7 WJEI-FM Hagerstown, Md.
104.7 WUH.D.FM Birmingham, Ala,
104.7 WOPT-FM Oswego, N. Y.
104.9 KONG Aramedd. Calif.
104.9 KURV.FM Edinburg, Tex.
104.9 WULAL Lakewood, Ohio
104.9 WMCK-FM McKeesport, Pa.
105.1 KCUI Los Argeles Calif.
105 WONC-FM  Durham. N. C
105.1 WFMJ-FM Yogrgstown_ Ohio
105.1 wWOoDI Quincy, 11|
105. WYCN De Ruvter, N. Y.
105.3 WARY Narfolk, Ya
108.3 WWHG Hornell, N. Y.
[05.5 WEFOB Fostoria, Ohio
105.7 KIMY Hutchinson, Kans.
105.7 KUOA-FM Siloam Sprlnqs, Ark.
105.7 KXEL-FM Waterloo, lowa
105.7 WARM-FM Scranton. Pa,
105.7 DAE-FM Tampa. Fla.
105.7 MBS-FM Uniontown, Pa,
105.7 WRUN-FM Rome, N.
105.7 WSIC-FM Statesville, N. C.
1059 KFI-FM Los Angeles, Calif.
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You men who want to go places in Radio, and who know how much Kl gl
a solid working knowledge of the field helps to get the big money- BOOK

this is IT! Over 1500 pages of down-to-earth Radio, from simplest F EE

principles to newest Television! It's all there easy to understand—
for LOOKING

how and why it works . . . how to construct, install, service.

PA, short-wave, auto-radlo. aviation, radl&phonographs.

FM, testing instruments and trouble-shooting short-cuts

phototubes—you name it, COYNE'S got it, in “Applied
Practical Radio”!

PRACTICAL! CLEAR! COMPLETE!

5 big volumes—1000 illustrations and diagrams, with step-by-step photo-
graphs which “break down™ the equipment for you to show what makes it
“tick”. Up-to-the-minute, complete, easy to follow . . . written as only

ond This Coupon
oW

Brand New!
Explains circuits
of latest sets.

You must SEE these books to know how easy it is to prepare for the big jobs in
radio. Here's our special offer:—we’l! send the complete 5-volume set for your
7-Day FREE Examination. And with it, we'll include our valuable, new guide for
all radiomen, ''150 New Radio Diagrams Explained”, absolutely FREE' If you keep the 5-
volume Set all you pay is $3.00 within 7 days after the books arrive and $3.00 per month until
$16.75 is paid—or you can pay $15.00 cash price. If you don’t want the set, return it and you
OWE NOTHING. But either way you keep the ‘150 Radio Diagrams Book® as a gift. That
book is ABSOLUTELY FREE.

R EMBE G d t t
SEND NO MONEY 75N ENEE e SRIBSBEORT AT ovror 1 Hiemited, w6 sct at onee’

DIVISION

eTEST=-AILD ¢ | feovencr 'WAR SURPLUS BARGAIN SPECIAL!
M CALL LOCATION
FIRST-AID FOR RADIO-TELE SETS | —— Brand New [~ |
oLy 1089 KOMAEM  Oklahoma City. Okla. l BEAM ANTENNA '
. ansas City, Kans.
s 95 los.| KDNT-FM Denfon, Tex. |ROTATOR
106.1 O-FM San Francisce, Calif.
| 1061 KIDO-FM Boise, ldaho MOTOR
106.1 WKJIG-FM Ft. Wayne, Ind.
1061 WKNP-FM  Corning, N. Y. $595
|ga.| w%ghm Slar?mgnf.cN H.
COMPLETE 061 W -FM artfor onn, Postpaid in
1063 WMLN Clemens Mich. Pl
wm'r: FOR 106.3 WOTW.FM an' a N. Continentol U.S.A.
CATALOG 106.5 WBEN-FM  Buffalo, N. v ® OPERATES DIRECTLY ON 110V AC, 60 CYCLES
106.5 WFML Washington, Ind. {Requires only 12 MFD Condenser)
SHEET | 1065 WGOR =~r L-auderdale Fla. ® NO STEP.DOWN TRANS. NEEDED
» QUICKLY LOCATES FAULTY CONOENSERS AND RESIS. 106.5 WRGA-FM Rome @ NO LINE RESISTOR NEEDED
TORS FOR FAST SERVICING :ga.s WSCTLPC-:FM Sahsburv. N. C. ® HIGH TORQUE NO FREE SWING
6.7 W 3 =
» SUBSTITUTES 11 DIFFERENT VALUES OF CAP. OR ® APPROX. ¥; R.P.M.
14 450 106.7 WGTM-FM .
660 WUBE_27 onms te 3 g, SOt oo 1069 WHHM-FM ® REVERSIBLE — ONLY THREE WIRES NEEDED
+ CHECKS CONOENSER LEAKAGE ou DIRECT CURRENT | 106.9 WMIT ® ELECTRICALLY & MECHANICALLY QUIET
SUPPLIED FROM OWN PWR SUFP 107.1 WAJL ® LIGHTWEIGHT, RUGGED, QUIETY
+ DUTPUT INDICATOR FOR ALIGNMENT—CONTINUITY 107.1 WCAP-FM Asbu ry Park, N. J. ® MOTOR & GEARS OIL SEALED
CHECKS 107.1 WLEY Elmwood Park. Il ® NO EXPENSIVE CONVERSIONS
+ PROVIDES 100 VOLTS AT 100 MA FOR EXPERIMENTS. | "’ZI,J WWDX-FM Eﬂ*eFS;Dn. J. ® FLAT MOUNTING SURFACE —
These arc only a few of the many uses of the TEST.AlD. A Bolont: i FOUR TAPPED HOLES
See them at your ‘: A 1073 WFMI Portshouth, N. H. @ FB.JFOR, 2-6-1OZLITE 20 BEAMS
deater or” write” ux 1073 WMAL-FM Washington, D. C. ® FREE COMPLETE INSTRUCTIONS & DIAGRAMS
AR L Oh R % <o | |Ig;_r; b;]l':ilrFM Iempée._fThex?k ALVARADIO SUPPLY CO.
¥ KL . ort Smith, Ark. DEPT. RC3, 903 SO. ALVARADO
256 E.98th STREET BKLYN, N Y |Ig7.;l :\)’(%Y&:u g:rnsrlnnef N.CCI.f LOS ANGELES 6. CALIFORNIA
7. A acramento alif. = =
107.9 WABB Mobile, Ala
GENERAL ELECTRIC RT-1248 15-TUBE 07 Ch
9 WDAK-FM Columbus, Ga,
n,..;.;.cT.ﬁ,cv’:ET;'nthrﬁ)Roﬁcﬂv:EF: Instantly 107.9 WEM! New Haven, Conn. PEN'OSCIL'LITE
nolcrlc-l. 1c1nlly pre-adiusted rrcuuenclcn‘n:omwd(f_!q-:e;“ 107.7 WFNF We"‘ers"'tld N Y. Extremely convenlent test oscillator for all radio
ransmlitier mosa‘tuhh lnrllllg "I‘Lnxl' R 107.7 WLIV Providerce, R, |. servicing, allgnment e Small as a pen o Self
El‘z‘ﬂl'n'g 1-176:.‘: aﬁr;‘:m;nz::‘:rv?n;!f):clllmor “and 107.7 WVEN Turin, N. Y. !;%E.“If.fza‘ cﬁ's““..',.',"":‘ glﬂonmﬂ;cl: mudlo tw over
THT's as IF's. with 4_sluf-tuned 40 Me, IF trans- 107.9 WEST-FM Befh|ehem' Pa. | eBiow m‘{o“ o Ussd by SIZ“.I"EGWI:'“.’ w"“ e |
formers. plun o THI, TEGs and TRI N o 1079 WRRN-FM  Warren, Ohio ingorm ation.
unit contains 8 relays designed to o :- any sorl of - A r
e caaipment “whon ACivated By & Tecelved siEnal 107.9 WWOD-FM  Lynchburg, Va. | GENERAL TEST EQUIPMENT
from a simllar set elscwhere. Originally deskimed for [
12 volt operalion. power supply I« not included, as it 38 Argyle Ave. Buffalo 9, N. Y.
is » cinch for any amateur to connect this unit for
FASY A\ s U1y FEF e mabile or Mationary . ; NN A T
servics i the Cluzen's Taglo Telephone Band where The stations are listed this month by @ TUBE SPECIALS @
led Censc % Necessa * .
Egggum Tor running the T 1248 tranumitter on elther frequency and the list was checked | Ac.DC five- 50L5GT, 85Z5GT. 12847, KI. QIGT..$1.90
or volce D . . . -
for wse ax @ mobile puntic addrens wystem. gs in 80 against the latest information available. | Windaturs n“’;"m;"‘, oL oAl RS ehReas - 190
: Leur television trans. ' i 40-3525. 20-50L6. 10 ea. 3506, 13877, KT. Q7. (00 tubes.
5:-'-'{':'(-6":.‘,:5 rré;:e{:\;‘:f,‘qugz:é;r.lsz::ﬁr}‘:‘:&:: :rff;; Reotcupn: We'll have another list for you, prob- | {:33%, 205018, 10 e S506 LaSa R ra o0, tapes:
£y SEER U o s 80 i e or warine | | @bly in December, giving the latest | Either st e abome spoctals ot anty ol oo oo 85400
or ‘moblle use, the dvmamotor' which will work' on information. This month's list gives 121 Setentum reﬂlrle‘l:s 1008 A—ten f(:r....é ........ 87,20
setl is'only B113.00) additioral. stations more than our June list, indi- 0% Cina ton adr mew sarealn it T
BUFFALO RADIO SUPPLY L 1
219-221 Genesee Street, Buffalo 3, N. Y. Dept. 9C cat],ng the l'apld growth of FM. sgrg},kx,ﬁ.gi .Ev':EcTno’ﬂrcuscg-tnyPPRNeIlPet‘sey
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PRACTICAL INFORMATION

Herc is the bdok that thunsnnds of radio enthusinsts

have been waiting for.
Whether you're interested in amateur or professional
) ‘z. g' i recording, vou’ll find PRACTICAL DISC RECORD-
/IJ ING by Richard ii. Dorf invaluable. It not only tell
you how to make suececessinl reeords. but in addition
each important recording component is xiven a full

ehapter. explaining ity purpose, and what features
- to look for when buyving,
0[/} You'll like this book for many reasons. Without
1 wuste of werds, it zets riwht down to business on
the first page, It tells you what you need to make
. good records and haw to do it by using any type
equipment-—(rom the simplest to the most expensive
e\ depending an your purpose and pocketbaok. You
L A ] will find all the practical phases of recording cov-
[ =4

ered as well as the underlying principles.

FILLED WITH FACTS

Chapter | o)
. 1c m. Chapters 2 to 5 n 1
b
Chauter 6
i [* i L
f |
Chapter 7 co Iu 3
Chapter & 1 ne
L A
[ Chapter
o the ts s 3
ar 1 It Chapters 10 thru 13, you
1l 0 t I
Al L ¢l ne
cein wo teel el
hing Chapter 4 o)
' y ] [0 1 T L, { The Lonk
h omupy 1 iy of w r

96 PAGES 82 ILLUSTRATIONS
Only 75¢

Se¢ vour juliber today or send for PRACTICAL DISC
RECORBING  alang  with  other 1itles in  the
GERNSBACK LIBRARY.

———=—— MAIL THIS COUPON NOW - — - ———

RADCRAFT PURLICATIONS, Dept. 117 10 OTHER BOOKS-——50¢ EACH
25 West Broadway, New York 7, N. Y. Neo. 20—Handy Kinks No. 34—Rndio.Elec.
l Send mie the bouks (pustpuid) enecked. and Short Cuts tranic Circuits !
NO. 39--PRACTICAL DISC RECORDING No. 30—Unusval Pat-
. b S No. 35—Amatenr Radio
l 75¢ ented Circuits Buildtr'sﬂsiéel
I' i : [EEEERREEREE RS No. 31—Radio Ques
tions and An. No, 36—Radio Test
| Your Name . SWErs Instruments
INo.32—A dvanced No. 37—El !
ad e Service Tech- SRS mentany IRah
I wigue dio Servicing
Joliber's Name iieiiee
ONo.33—Amplifier [JNo 383—How to Build
Builder's Gulde Radio Receivers

A LI
I_| s

S SR GED Gy EE fan GED . Gy SR S SIS SNSRI S D S SPRES Seel g St

Boolk Reviews

TECHNIQUE OF MICROWAVE MEASURE-
MENTS (Volume XI of the M.I.T. Radiatien
Laboratory Series), edited hy Carol G, Mont-
gomery. Published by MeGraw-Hill Beok Co.,
inc. 6% x 9% inches, 939 pages. Price $10.

Like the other volumes of the MIT
Radiation Laboratory series, Volume XI
is a compilation, written by several
authors, of knowledge gained during the
war in many laboratories,

There are four main measurement
techniques covered by the book. These
are power, frequency and wavelength,
impedance and standing waves, and at-
tenuation and radiation. Each technique
differs radically from its counterpart in
low-frequency work. Not only must
standard procedures be revised. but
many new factors must be taken into
account. The dielectric constants of all
the media and materials concerned must
he accurately known, for example, and
such properties as the capacitance and
inductance of the shortest wire con-
nections assume great importance. Elee-
tron transit time makes normal tubes
useless in microwave work and special
klystrons have been developed,

This volunie is a comprehensive and
authoritative compilation of all the
available information on microwave
measurement. But in deseribing meas-
urements, a good deal of information on
the basic methods of generation, propa-
gation, and reception is given. The cal-
culation of waveguide dimensions and
the conformation of the guides is treat-
ed in great detail, as are many other
subjects, such as klystrons, oscillators,
and attenuators.—R.H.D.

TELEVISION—HOW IT WORKS. by Wm.
Bouie, S, D. Uslan, B, Chanes and R. F, Kach.
P"ublished by John F. Rider Publisher. Inc. Paper
cavers, 8% x 11 inches. 203 pages. FPrice $2.70.

The works of four authors have been
combined in this latest edition to the
tider’'s “How it Works" series. These
authors present television theory so it
is easily understood by anyone with a
kknowledge of basic radio.

There are 12 chapters coveting tele-
vision svstems, television signals, an-
tennas, r.f. circuits, audio and video
channels, syne and sweep circuits, pie-
ture tubes, power supplies, and TV re-
ceiver servicing. The book is well illus-
trated with drawings and partial sche-
maties showing various types of cireuits
found in the more common TV receivers.
—RFS,

TELEVISION AND FM RECEIVER SERVIC-
ING. by Miltan Kiver. Pubiighed by D. Van
Nestrand Co.. Inc. Paper cavers, BY% x 11 inches.
212 pages. Price $2.43.

This is a practical treatment of tele-
vision and FM receiver servieing theory
and practice prepared by the author of
Television Simplificd and FM Simplified.
The first ehapter covers v.h.f. antenna
systems, their characteristies and in-
stallation methods. Design data is given
on severa! types of FM and TV an-
tennas and a number of commercial
systems are illustrated and deseribed.
The next eight chapters are devoted en-
tirely to television receiver serviecing.
Equipment required for servicing is de-
scribed and illustrated with block dia-
grams and simplified schematics. Pie-
tures of test patterns show the effects
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of various types of interference and
maladjustment within the set.

The last four chapters cover FM
fundamentals, typical commercial FM
receiver circuits, and aligning and ser-
vicing FM receivers,

This book will prove useful to TV and
FM service technicians, particularly
when manufaeturer’s servicing data is
not available.—R.F.S.

ELEMENTARY INDUSTRIAL ELECTRONICS,
by William K. Wellman. Pullished by D. Van
Nostrand Co., Inc. 6% x 9% inches, 372 pages.
Price $3.20.

Those persons interested in electronic
tubes and their industrial applications,
will find this book informative and easy
to read. It has been prepared for stu-
dents. maintenance engineers and work-
ers in allied fields who desire a basic
knowledge of electronics.

Among the devices and theories de-
scribed are: a.c. fundamentals. basie
principles of vacuum tubes, gas-filled
tubes, industrial applications of keno-
trons, applications of hot-cathode gas-
type rectifiers, mercury-pool rectifiers.
vacuum-tube amplifiers, industrial high
frequency heating, electronic control of
motors and generators. electronic c¢on-
trol of resistance welding, photoelectric
devices, and electronic lamps.

The reader will appreciate the care-
fully worded descriptions of the actions
oceuring in various types of tubes, to-
gether with the clear diagrams. A chap-
ter is devoted to clectronie symbols and
terms, suitably illustrated. The section
on kenotrons and hot-cathode gas-filled
rectifiers includes diagrams of thyra-
tron batterv chargers and a thvraton
inverter. All tvpes of v.t. amplifiers are
deseribed, with circuit diagrams, The
growing use of high frequency heating
for industrial purposes makes this see-
tion particularly useful.

The chapter on electronie lamps cov-
ers many details scarcely ever men-
tioned in the average ook on electron-
ies. Different types of electronic lamps
discussed are glow lamps of the argon
and neon types, neon lighting tubes,
sodium vapor lamps, high-intensity mer-
cury vapor lamps, fluorescent lamps and
their characteristiecs, and the high-in-
tensity photoflash lamp. A series of
questions and references are given at
the end of each chapter. A suitable in-
dex eompletes the work.—H.1V.S,

RADAR., What Radar
(Revised Edition),
lished hy Harper & Brothers.
268 pages. P'rice $3.00,

This is a book for the layman who has
no technical background but still would
like to know how radar works.

The author writes in a elear and in-
teresting stvle and hegins with the
early inventions that led to the final de-
velopment of radar as we know it today.
Photos of radar apparatus and the in-
ventors who helped to perfeet it are in-
cluded in the work. Many of the amaz-
ing feats performed by radar during the
war are described. The later chapters
deal with post-war applications of ra-
dar, the development of Teleran, Shoran,
G.C.A. radav, and other systems.

The simple method of sending out
pulses of radio energy and measuring
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SUPREME PUBLICATIONS 5. ..oy

Chieago 12, I1LL.

Faatns®
“DEN

| 5VOLUMES,3319PAGES,2289ILLUSTRATIONS

NOW—A REALLY HIGH-POWERED—
Radio Engineering
Library

The Llbrary comprises a selection
of books eulled from leading Me-
Graw-Hill publications in Ihe ra-
aio field.

Mc-

¢ especiadly seiected by radie specialists of
Graw-Hil publications
* to give most complete, dependable coverage of
facts needed by ail whose ficlds are grounded on
radio fuadaweniuls
¢ avmilable at a speeial price and terms
HESE books cover circuit phenomena, tube the-
ory, networks, measurements, and other sub- |
jecis—yive specialized treatments of all fields of
practical design and abplication. They are book:
of recognized position in the literature—books you
will refer to and be referred to often. 1f vou
are a practical designer, researcher or envineer
in any ficld hased on radio. you want these books
for the help they sgive in hundreds of prohlems
throughout the whole field of radio enzineering.

I. Eastman's FUNDAMENTALS OF VACUUM TUBES
Terman's RADIO ENGINEERING

3 Everitt's COMMUNICATION EN(‘INEERI G

4. Hund's HIGH FREQUENCY MEASUREMENTS

5. Henney's RADPD ENGINE[RING HANDBOOK

0 adnye an, Fasy terms, Specisl price under
this cffer Jo books hought separately, Add these
stanilard works (n vour library now: pay small monthivy

instnlimente, while you use the hooks,
10 DAYS' FREE EXAMINATION _SEND COUPON

McGraw-Hill Book Co., Inc. 330 W. 42nd St. N.Y.C. 1l

Sendd e Radio Engineering Library. 3 for

£ exiuination an approval. I lo danavs | “m s

. pius few centR postage. aml $5.00 monthly
waid. or reiurn books postpaid. (We pay post-
“ 3 l)lm-r accompanfed by remittance of the first in-
men

City and State ..... seesree

Company .

Poriti

the time required for the echo to be re-
ceived when the wave is reflected by a
ship, plane o1 other object, is clearly
explained. If you have not kept up to
date on the many applications and im-
proved forins of radar, this book will
acquaint you with them.—H. W.S. |
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1 oo 1 RADIO FACTS
AND FIGURES

AUDELS RADIOMANS GUIDE— 914 Pages, 633 luse

trations, Photos, Wiring Diagrams, 38 Big Chopters,
covering Radio Theory, Construction, Servicing, include
ing Important Data on Developments fn Television,
Electronics and Frequency Modulotion, Review.
Questions and Answaers, zulculuﬁons & Testing,
Highly Endorsed —Indispensable for Ready Reference
ond Home Study:

$4 COMPLETE » PAY ONLY $1 A MONTH
8tep up vour own skill with the faets and Aigures of
your trade. Audels NMechanics Guldes contain Prac-
tical Inslde Trade lnformanon in o handy form.
Fully lllustrated and Easy to Understand. Highly
Endorsed. C'heck the book you want for 7 days’
Free Examination.

Send No Money. Nothing to pay pcstman
—~=—= CUT HERE =——

MAIL ORDER

AUDEL, Publishers,49W.23 St., NOw vonxk

Please send me postpald for FREE EXAMINATION books
market! ‘X) below.11 | decide to keeD tham | agree¢ to
mail $1 in 7 Days on each book ordered and further
mail $1 monthly on each book until | have paid price
=0therwise, I will ¥8turn them.

RADIOMANS GUIDE, 914 Pages .
ELECTRICIANS EXAMINAIIUNS 250 Pages
WIRING DIAGRAMS, 210 Pages ., ., , . .
(] ELECTRIC MOTOR GUIDE, 1000 Pages . : .
ELECTRICAL OICIIONARY 9000 Terms
| ELECIRICALPOWERCALCULAIIONS 425 Pgs.
HANDY BOOK OF ELECTRICITY, 1440 Pages
ELECIRONIC DEVICEb 216 Pages
ELECTRIC LIBRARY, 12 vol.. 7000 Pgs., $1.50vol.
OIL BURNER GUIDE, 384 Pages . .
REFRIGERATION & Air Conditioning, 1280 Pgs.

k POWER PLANT ENGINEERS Guide, 1500 Pages,
PUNMPS, Hydraulics &AuCompressors 1658 Pgs.
WELDERS GUIDE, 400 Pages, . . . .
BLUE PRINT READING, 416 Pages . . = . |
SHEET METAL WORKERS Handy Book_388 Pgs.
SHEET METAL PATTERN LAYOUTS, 1100 Pﬁs
| AIRCRAFT WORKER. 240 Pages
MATHEMATICS & CALCULATIONS, 700 Pgs. .
MACHINISTS Handy Book, 1600 Pages . . .
MECHANICAL Dichiomaty, 968 Pages ,
AUTOMOBILE GUIDE, 1700 Pages . , , , ,
DIESEL ENGINE MANUAL, 400 Pages .
MARINE ENGINEERS Handy Book, 1280 Pages
MECHANICAL DRAWING GUIDE, '160 Pages .
MECHANICAL DRAWING & DESIGN, 480 Pgs.
MILLWRIGHTS & Mechanics Guide, 1200 Pgs.
CARPENTERS & Builders Guides (4 vols.). ,
PLUMBERS & Steamfitters Guldes (4 vols.) .
MASONS & Builders Guides (4 vals.)
MASTER PAINTER & DECORATOR, 320 Py s
GARDENERS & GROWERS GUIDES (4 vols)
ENGINEERS and Mechanlcs Guides
Nos. 1, 34567and8complem... 1
Answers on Practical ENGINEERING
ENGINEERS & FIREMANS EXAMINATIONS'
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RADIO SCHOOL
PRACTICAL TECHNICAL TRAINING

LY /aecid/l'ga

(

COURSES

SERVICE

6 to 12 Months
Electricity
Welding
Refrigeration
Heating

TECHNICIAN

| to 2 Yeors
Electricity
Radic
Electronics
Refrigeration,
and Air Conditioning

PROFESSIONAL

3 Years

Electrical Engineering
Bachelor of Sciance
Degree

Major in Machinery or

Electronics

Heating

J

IN RADIO, ELECTRONICS
ELECTRICAL ENGINEERING

Prepare for a successful career in in-
dustry or a business of your own in 6
months to 3 years. More than 35,000 for-
mer students in industry the world over.
1,538 students now enrolled from 48 states
and 13 overseas countries. Faculty of 72
specialists, Write for Catalog and Per-
sonal Guidance Questionnaire.

Terms start September, January. April,

July.
| MILWA UK € €~

HcHmlL of ENGINEERIN(]

A Technleal Institute Founded 1903

Dept. RC-948

If you are looking for a cp

in AM—FM—Television I

reer with a future. why not
InIn the hundreds of gradiztes from the Don Martin
xchool of Kailo arts now successfully employed ia

ONLY

10 MONTHS
PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)

BROADCAST ENGINEER
RADIO SERVICEMAN

DIRECTORY

= %

B.3, Degree
in Electrical
Enxineering
with Major in
Electronics
in 3 Years.

North Broadway, Milwaukee, Wisconsin

WANTED:

Men and Women to Fill

TOP RADIO JOBS

Television Servicing—15 Months I

Veterans get $130.00 Equipment

cluasyes the latest equipment. Free plicement
service. Approved for veterams. \Write for frec booklet.

Don Martin School of Radio Arts

1655 North Cherokee St. Hollywood 28. Calif.

(%) RADIO ENGINEERING

FM—Television—Broadcast
T'olice Kadio. Marine Radlo. Radio Servicimk. avla
tlon ladlo and Ultra iilgh mohlle apblications
Thorouh training In all branches of Radle and lilec-
tronies. Modern laboratories and equipment. Qld es
tablished sehool. Ample housing (faciiftics. 7 acre
campus. Small  ¢lasses.  enroliments lmited. OQur

ftaduates are in demand. Write for catalog.

Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. C VALPARAISO. INDIANA

radle industry, The nd_is greal for qualltied

radio persunel In AM-FM-Telovlsion. Train how 1o BALTIMORE TECHNICAL INSTITUTE

e an nouncer. scribl writer. disk jockey. fews 23 E Pl 1 o
caster, of Liudio technician. Complete day aud DI |_1125 Eutaw Place, Dept. C, Raltimore 17, Md._|

| FM-RADIO-TV |

Course. Bachelor of Science De- =
gree. Courses also in Civil, Elec-

trical, Mechanical, Chemical., Aeronautical Fnﬂl-
neering ; Business Administration, Accounting.

Secretarial Seience. Graduates successful. 65th
year. Enter Sept., Jan., March, June. Write for
catalog.

TRI-STATE COLLEGE

CORRESPONDENCE COURSES

== IN
iv: | RADIOnd ELECTRICAL ENGINEERING
ELECTRICAL ENGINEERING %7, <ol <0i*),

of

electrical field.

Pupnn ourself at Low Cost. fOor securs puture. Modern
g simplified an¥one ean understand quickly.

[1 radio,
RADIO ENGINEERING "xi7. .'&L‘.‘Z“"Snmz‘mm?:

work, Trains you to be super-service man. Al vacuum
ube ue.hnlcll.n Skrvlc-men noeded badly. Dlplom on
In‘ bll W

5
-lelrd ,. Coj
WRITE -:,,.,m ot waieslit” & $25 Bl

tincoln lnginmmg Schom. lostl C-125. Lincoin 2, Nebr,

2498
ANGOLA

College  Ave.
INDIANA

SEND) FOR FREE LITERATURE

PRACTICAL
TRAINING

Four fully-equipped Iaboratories provide the
PRACTICAL training essentinl for successful
careers in Radio Communiecations (FCC li-
censes) and in  Radio-Television Servieing
(Technician). Train under the supervision uf
technieal specialists with commercial-type
equipment. Investigate why WRCI SPECIAL-
[ZED TRAINING methods are outstanding;
why WRCI laboratory-trained specialists ure
in demand. Read our illustrated bulletin be-
fore enrolling in any school. Approved for
veterun training—non-veterans accepted. Send
for free copy of Bulletin-M today.

Western Radio Communications Institute

Specialists in_Itadio-Electronics Training
341 West i8th Street. Los Ansueles 15, Calif.

RADIO
COURSES

Preparatory, Service, Broad-
cast, Television, Marine Op-

erating, Aeronautical, Fre-
quency Modulation, Radar.
Classes forming for fall term Oct. 1.
Entrance exam Sept. 20.
Veterans. Literarure.
COMMERGIAL RADIO INSTITUTE

Founded 192D)
38 west Blddlu Street. Baltimore |, Md.

RCA INSTITUTES, Inc.

Offer thorough training
courses in ail technical phases of

Radio and Television
DAYS _EVENINGS WEEKLY RATES
VETERANS: Rn‘l:lA institutes ks abproved

r G. k. Bill of Rights
For Free Catatog write Dept. RC-48

RCA INSTITUTES. Inc.

A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YORK 14, N. Y,

A CAREER WITH A FUTURE!

TELEVISION

r-----

SHOP WORK © SHOP TECHNIQUES - THEORY - fULLY (QUIPPED LABORATORIES

* NADIO SERVICE & REPFAIR

e F. M. & TELEVISION

* TRANSMITTER COURSES

Preporing for £.C.C. LICENSES

* RADIO TECUHUNOLOGY

MORNING - AFTEENOON « IVINING CLALSES - MODIRATE BATES - INSTALLMENTL
AVAILABLE UNDER G. I. BILL

DELEHANTY scuhoot oF

RADIO » ELECTRONICS + TELEVISION
105 EAST 131h STREET, NEW YORK 3, N. Y. - DEPT.R
— LICENSED BY STATE OF NEwW YORK

RADIO

TECHNICIAN and RADIO SERVICE COURSES

FM ond TELEVISION

AMERICAN RAD!O INSTITUTE
101 West 63rd St.. New York 23, New York
Approved Under GI Bill of Rights
Licensed by New York State

RADIO COURSES

7 ® RADID DPERATING & CDDE
® RADIO SERVICING ® ELECTRONICS
e F.M. TELEVISION
® REFRIGERATION SERVICING

wrlte for Catalog and Picture Brothure

Y.M.C.A. TRADE & TECHNICAL SCHUULS/
15 W.-63r-d St. (N'r _B'wly) New_Vork City 4

arne Lo be i Telegraph or
Radio Operalor. Thousands of
men needed. Intenscly interesting
work—good pay. Le A at
wherever you are, qulckly,
with famous C’In(lll‘r‘ Code Speed
ystem. Qualify for amateur or commercinl license. Book

of piarticulars Free
CANDLER SYSTEM CO.

3-K. Box #28,

Detat Denver 1. Colo.

THIS COUPON MAY PROVE
TO BE THE KEY TO YOUR
SUCCESS IN ELECTRONICS

MELVILLE RADIO INSTITUTE

The Progressive Radio School
Managed by Radio Men
Licensed by the N. Y. State Board of ‘Educatlon
RECOGNIZED BY INDUSTRY
\ APPROVED FOR VETERANS )

v~
CUT IT OUTI FILL IT oUT! MAIL IT OUTI — NOW!?

MELVILLE RADIO INSTITUTE &C 8
Melville Bldg., 15 W. déth 51., N. Y. 19, N. Y.

Send me withaut obligation informatlon about
Your intensive (Qurses

[0 Rodio Technician

[ Radio & Teiavision Servicing

) Rodio Communications

O Fundamental Rodia Mathematics

My Nome.

T

Address 2 - S,
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THE TABLE OF CONTENTS
Dear Editor:

The Table of Contents in RADIO-CRAFT
is almost invariably on page 10. That is
inconvenient for the newsstand buyer,
who may want to see what’s in the maga-
zine before he buys it. It’s also a nuis-
ance to the owner of back issues when he
tries to find an article and has to thumb
through 9 pages of advertising before
finding the contents page.

How about putting the Table of Con-
tents on page 2? That will save much
wear and tear on the fingertips and the
temper!

NATE SILVERMAN,
Los Angeles, Calif.

(Turn to the second page of this
issue and take a look. You’ll find the
Table of Contents there! Mechanical
printing difliculties have long prevented
our putting it on the second page but
from this month on, readers will be able
to find out what’s in RADIO-CRAFT with-
out any trouble.—Editor)

MORE SERVICE ARTICLES
Dear Editor:

I have followed RADIO-CRAFT for
about as long as it has been published.
I enjoy the April Fool stories such as
Fips’ Tubeless Honto-Heteradio (RADIO-
CrarT, April, 1948) as well as the tech-
nical items.

There has been a lot of talk about a
paper shortage which is forcing maga-
zines to limit their size. In common, I
think, with most readers. | approve of
light material like the Fips article occa-
sionally, but my interest in radio makes
me wish that instead of printing letters
from readers who tryv to tell taller and
taller stories. yvou would use the space
for radio articles.

I think, too, that you give too much
space in the Technotes department to re-
ports on very familiar troubles and very
rare cases that are not likely to happen
again. 1 would like to see that space
used for more good articles on modern
servicing methods.

ROBERT F. STONES,
Daytona Beach, Fla,

BEST CRYSTAL CIRCUIT
Dear Editos :

Spain, in the December. 1946, Rapio-
CRAFT, gave crystal enthusiasts about as
good a receiver as can be put together
without using expensive parts. After |
tried it for three months in competition
with the “lLond” Crystui Radio (RADIO-
CRAFT. September, 1945) and the Mod-
ern Midget Set (RADIO-CRAFT. January,
1948) I give it my medal for superior-
ity.

All the sets were compared using the
same components except foir the capaci-
tors. The coils were carefully trimmed
for best results.

By the way, I am using the same
galenas as when | started making crys-
tal receivers in 1920!

G. S. ROBERTSON,
Montreal, Canada

SEPTEMBER, 1948

1[5 RADIOS 4

Operates on 110-120 volts
AC/DC. Contains every-
Instruction Book, Metal

need.
Chassis, Tubes. Condensers, Resistors and all

thing you

other necessary radio parts. The 36-page In-
struction Book written by expert radio in-
structors and enyxineers teaches you to bnild
radios in professional manner. The first
circuit buflt is a simple one-tube detector
receiver. Each succeeding circuit incorporates
new arrangements of detectors. RF and AF
amplifiers. This kit is excellent for learning
the principles of receiver, transmitter and
amplitier desizn. It is used in many radio
schools and colleges. All of the commonly-
used detectors are used, including diode, grid
leak. plate and infinite-impedance. The trans-
mitters are designed with Hartley and Arm-
strong oscillators, using screen-#rid and con

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY

YOU NEED NO ADDITIONAL PARTS!
THE PROGRESSIVE RADIO KIT §s the ONLY COMPLETE XIT

WE PAY POSTAGE ON PREPAID ORDERS
€.0.D. ORDERS SHIPPED COLLECT

trol-grid modulation. Both vacuum tube and
selenium rectitication are employed in these
circuits. The circuits are designed to provide
excellent performance. Altosether, fifteen cir-
cuits are constructed, including 11 receivers,
1 audio amplifier. and 3 transmitters. The
sets start with simple circuits of 1 tube plus
rectifier, gradually grow more complex, and
finish with several examples of radio sets
using three tubes plus rectifier.

PROGRESSIVE RADIO KIT—ONLY $14.75

SPECIAL FREE OFFER

Electrical and Radio Tesier sent ausolutely FREE

with each Pr sive Radio Kit. PLUS FREE
P ssive Radio Club. Entities
Xpert i mliation rervice

cel nml radio teehiniclar
or order your )T NOW!

Wirkie for further lnfn:rm ation

RADIO KITS

AMPLIFIER XiTS

FM COIL & CONDENSER KITS
RESISTOR KITS

CONDENSER KITS

RADIO TOOL KITS

FM-AM CHASSIS

SPEAKERS

RADIO PARTS

ATTENTION RADIOMEN!!

Progressive's new DEALER’S CATALOGUE is just off the press

SEND FOR YOUR FREE DEALER’S CATALOG
AND PRICE LIST TODAY!

PORTABLE RADIOS
CAMERA-RADIOS
TUBES

AUTO RADIOS

HOME RADIOS
TELEVISION SETS
TELEVISION CABINETS
TEST EQUIPMENT

FM TUNERS

DEPT. RC-17-

PROGRESSIVE ELECTRONICS CO.

497 UNION AVE

BROOKLN 11, N. Y.

TELEVISION 1948!!

Train at an Institute that pioneered
in TELEVISION TRAINING since 1938.
Mommg, Afternoon or Evening Scs
sions in laboratory and theoretical in-
struction, under guidance of experts,
covering all phases of Radio, Fre-
quency Modulation, Television. lead
to opporzunities in_Industry, Broad-
casting or own Business. Licensed by
N. Y. State. Approved for Veterans.
ENROLL NOW FOR NEW CLASSES
Visit, Write of Phone

RADIO-TELEVISION
d INSTITUTE

480 Lexington Ave., N.Y, 17 (46th St}
Plaza 3-4585 2 blocks from Grand Central

| 1040.¢ No.

“Ei';:;:ﬂ Make Good in
heip Yoo RADIO-TELEVISION  Home

Dxl‘(‘(‘( from Hoilywood, nerve-cenler of hrua.lcanunl! Tele-

1sion, Raslio ar Souni actlvitles, come -Ac Ime-
Dro/en and tested home training. ltgre .at lagi—eaxy (o
learn. home instryction that Guickly cualifies you for
steady. food-pay jobs or your own Hadlo business. 10 big
kits ol rm.o parts given 'at no extra charge. Get full de-

1ails at ‘enid postal for FREE BOOK ‘‘lo t tak
Good In fhdln Tl.-l(-v(yunn ¥ Lo
RADIO TRAINING aSS'N OF AMERICA. Dept. RCH

$620 hollywood Bivd. Hollywoad 28, Calif.

SOUND RECORDING SCHOOL

A practical encineertng eourse in Sound Fundamentals.
Recording. and Sound Transmisslon measurcments: In
a laboratory comtalning  trunsmizslon sets. osclllators,
square wave fgenerator and imermodulation analyzer. and
other equipment.

Complete recording studlo assimllating bioadcast. motion
picture and commereii) sonind secording, under the diree-
tion of Il M. Tremaine.

HOLLYWOOD SOUND INSTITUTE,

Kenmore

Inc.
Hollywood 27, Callf.



Combination Broadcast
Receiver & Intercom System

BRAND NEW
radio-master 95
station, 1 529.
remote, & 50 LIMITED
ft. of wire QUANTHY

Standard broadeast (6 lube superhe) re-
ceiver, plus home or office intercommunica-
tion system, walnut finish, modern design

Price includes

table model; high quality components;
uses ome to four remote stations. Any
station can call the master while radio is
playing; call can be returned to any re-
mote. 115 v. AC; original list was $84.50
(with 4 remotes). Additional remote
stations, $3.95 each.

R & M raDIO cOMPANY

1426 N. QUINCY ST. Dept. RC-98

ARLINGTON, VIRGINIA
| EXCITER

EXCITING! garcain

25 to 40 WATTS
FOUNDATION KIT

10 to 80 METERS

Engineered arocund the BC-610 series of plug-in
tuning units. Described In the 11th edition Radic
Handbook. Completed exciter uses 6AGT ¢rystal
or electron ¢oupled ascillator, 6L6 buffer-doubler
and 807 amplitier. Kit includes four tuning units
ilustroted at right cbove with cover removed),
speciol SVe" aluminum reloy rack ponel. socket
for plug-in units and special hardware, tegether
with full instructions and diagrams for assem-

bling ¢complete exciter.
Na. 31A28, FU-40 Foundation, Spec. $9-95
PARTS KIT. Everything needed to complete ex-
citer except tubes and power supply. Includes
all mica condensors, resistors, RF ¢hokes, sockets,
meter switeh, 0-200 ma meter, key jock, and
miscelloneous parts. $9 3]
No. 31A 284, Special Per Kit, Each. . .
DID YOU GET IT?
THE BIG B-A 1948 Cotolog No. 481
Everything in Radlo ond E£lectronics. Write

if you hove not receicved it. FREE on request.

BRSTE-APPETEE

- KANSAS CITY 6, MISSOURI ——

RADIO-CRAFT needs more photos of
service shops and service benches. We
will pay $6.00 for each 6x8. or 8x10-inch
glossy photo accepted. Do not "dress up"
your bench, but take a bona-fide photo,
preferably with men working.

Printed in the U. 5. A,

| BRITAIN'S FOREMOST RADIO MONTHLY.

1 Gy,

OPPORTUNITY AD-LETS

Advertisements jn thls section cost 23¢ a word for
each Insertion. Name, address and finitlals must be
included at the above rate, Cash should accompany
all etassified advertlsements unless placed by an
accredited advertising sgency. No adverlisement for
less than ten words aceepled. Ten Percent discount
slx Issues. twenty pereent for twelve jssues. Objec
tlonable or misleading advertisemenis not uccepted.
Advertisements for October. 1948, issue must reach
s uol later than August 29, 1948,

Radio-Craft ® 25 W, B'way ® New York 7. N. Y.

SELECTED GROUP OF MEN. GRADUATES OF WELL-
Kuown trade sehool. desire emplo¥ment Radlo Fieid.
Wi travel anywhere, Qualified In radio servicing, insta

tation, test Instruments. clreult operatlon. ete. Contact
Plucement Depl., Kastern Technical Seheol. 888 I'urchase
Street, New Hedford, Masgs

MAGAZINES (BACK DATED}—FOREIGN. DOMESTIC.
arls. looks, booklets, subseriptions. pln-ups. ete. Cata
] 10¢  (refunded), Clcerone’'s, 863 Flrst  Ave., New
York 17, N. Y

YOU CAN ACCURATELY ALIGN SUPERHETERODYNE
receivers without signal generator. Complete instructions
§1. Moneybuek guarantee. Chas. Gates. Pecus 2. Texis

LANCASTER, ALLWINE & ROMMEL. 436 ROWEN
Building. Washington 5, D.C. Reglstered Patent Allorheys.
Fractice before United States IMalent Office. Validity and
Infringement Investigations and Opinions. RNooklet and
form ‘'Fridence of Concebtion’ fornurded upon reques:.

AMATEUR RADIO LICENSES. COMPLETE THEORY
preRaration for passing amateur radio examinations. lome
study and resident courses. American Radlo 1astitute,
10] WWest 83rd Nt., New York Cliy, Nee our ad on 'age 96,
NEW CARTONED RADIO TUBES 39¢c. WRITE_ FOR
bargain eatalog. Henshaw Radio. 3313 Delavan, Kansas
Kansas.

WE REPAIR ALL TYPES OF ELECTRICAL INSTRU-
ments. tube checkers amd analyzers. Hazelton Instrument
Co. (Electric Meter Lahoratory). 140 Liberiy Street, New
York. N. Y. Teicbhone—BArelay 7-4239.

NADIOMEN, SERVICEMEN. BEGINNERS — MAKE
rmore money, easlly, quickly. $250 weekly possibie. We
show you how. Informatlon free. Merit Produets. 216-32L
132nd_Avenue. Springfield Gardens 13. New York.

"I"l! AC-

TICAL WIRFLESS. gent all over world t
ested Furobean Tadio develofnients.
deserihe new Rritdsh ideas and mach  valusble advice
published tor hoth mmuteur and eaxpbert, Indlspensable to
the keen servieeniat enthusiast who wanis to “keep ahesd™’
and for all DX "hams" who Ilisten out across Atlantie,
For annual subscription mailed direct fromi Londun, send
only $2.00 to George Newnes Lad. (1'\W. 131, 312 Madison
Avenue, New York 17

SUITCASE 817 NADIO SITOP-BRUILD
reap huge profirs
3516 Woodend.

hams™ Inter-
Leading technicians

IT AND

“ree literature. Write: Grand Federal,
KKansas Clty 3.

Kansas.

ASTERPIECES

in CABINETRY
Television cabinets specially engineered for
12" and 15" Standard and De Luxe “Trans-
vision'’ models. Also available for 12”7 and 15" |
Standard and Champion *‘Television Assem-

bly”’ models. Exclusively designed tubles to
mateh. Various finishes. Write for particu-
lavs, Dept. B.

TEL-CRAFT COMPANY

108 Havemeyer St.. Brooklyn 1. N. Y.

WAKE MORE MONEY.

B [in “CABH AN you now |

25°

et THE real money-
makers lozens  of
profitahle  tested mall

arder plans. confldential
husiness secrets, Gozeus
of practlcal tested for

mulas,  suceessful  test.
40,000 |ed frh(-mt-g 7 actial rlf;
wriences ol men wWho
WORDS lave started on A shoe-
IN \itlr‘zlm i less than
caplral c a topy
TEXT postpaid. Send l:l S.
stamps, money order, or
NO ADS |coin,
ALL | Money Back
“ ]
MEAT"! Guarantee

NATIONAL PLANS COMPANY
Box 26RA, Ansonia Statlen New York 23. N. Y.
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Melville Radio Institute

Milwaukee School of Engineering

Radio Television Institute

Radio Training Assoc. of America

RCA Institutes

Tri-State College

Valparaiso Technical Institute

Western Radio Communications Inst.

YMCA Trade and Technical Schools
Radio Supply & Engineering Co. &8
Ravac Electronics Corp. .. 86
Risco Electronics 90
The Rose Co. 92
R. & M. Radio Co. 98

Howard W, Sams & Co., Inc.
Senco Radio, Inc. g

N. Silverstine .

Simpson Electric Co.

Solar Capacitor Sales Corp.
Sprague Products Company
Sprayberry Academy of Radio
Supreme Publications

Surplus Radio, Inc. o e
Sylvania Electric Products, Inc.
Technical Radio Parts Co. ...
Tel-Craft Co.

Transvision
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presents the amazing
RADIO INDUSTRY

RED BOOK

REPLACEMENT PARTS
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BUYER'S GUIDE

All 9 Major Replacement Components Listed
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Approximately
11,000 Receiver
Models Covered

Easy to Use:
All Data
Quick to Find

—

440 Pages
smythe-bound
opens Flat

17 Lleading Parts Manufacturers Represented

COMPLETE DATA ON ALL RECEIVER REPLACEMENT PARTS — ALL IN THIS ONE GREAT BOOK!

Save time! Stop wasieful hunting!
Gel All the parts data you need—

quickly—from this single book.
NOW—for the first time—have all the re-
placement paris data you need —ALL in one
single, authoritative volume. No more waste
of valuable time searching throuch dozens
of incomplete manuals and catalogs. The
RED BOOK, first and only complete parts
guide ever produced, covers approximartely
17.000 ridio models made from 1938
through 1947—10 full years. Lists parts
made by | 7 leading manufacturers—not iust
one! Gives you complete, accurate data on
all 9 major replacement componenis—not
just one or (wo' Clear, concCise, easy-to-Use—
over 440 pages (8% x 11°) und in a
sturdy sewed cover. arranged alphabetically
by manufacturcr and model number for
quick reference. Does away with confused
collections of separate books and manuals—
gives you complete information—PLUS daaa
that cannot be found in any other source
—at a fraction of the price you'd pay for
he books it replaces. There's never been
anything like it—absolutely indispensable
for cvery service shop!

BE SURE TO ORDER YOUR RED BOOK TODAY ‘ A e g R e

Only the RED BOOK gives you All

this invaluable data. Here's everything
you neced 10 know_about the replacement
parts for the receivers you service daily.
The RED BOOK gives you original manu-
facwrers’ parts numbers, proper replace-
ment parts numbers and valuable installation
notes on Capacitors, Transformers, Controls,
IF Coils (including Peak Frequencies),
Speakers, Vibrators and Phownoe Cariridges.
Tube and Dial Light data includes number

of tubes in each chassis, with type number .

for each tube. plus dial light numbers.
Battery data in¢ludes replacement numbers
on A, B, and AB packs. The foliowing
leading replacement parts manufacturers are
represented in the RED BOOK:

AEROVOX ASTATIC
BURGLESS CLAROSTAT
CORNELL.DUBILIER IRC
EVERFADY JENSEN
MEISSNER MERIT
QUAM:NICHOLS RADIART
SOLAR SPRAGUE
STANCOR SYLVANIA
THORDARSON

HOWARD w. SAMS & CO., IN&.

INDIANAPOLIS 7, INDIARA

18 months in preparation—over $90,000 to pro-

duce. The RED BOOK is the product of thousands of man.
hours spent in laboratory research and in cooperation
with 17 participating manufacturers 1o produce the most
complete, accurate, authoritative parts replacement guide
ever published. Every bit of information in this amazing
book has been painstakingly checked 10 insure maximum
accuracy and usefulness. Over $90,000 was speat o
prepare the RED BOOK —the only book that brings you
everything you need to know—every bit of replacement
parts data you want 10 make your work easier and more
profitable. You can’t afford 10 be without the RED
BOOK. It's the indispensable guide you'll use profitably
every single day. Stop hunting for the right answers
now—order your copy foday.

THE INDISPENSABLE

RED Boox.,.omY...‘g?s

0000000000000 00000000000000000

or send directly to HOWARD W.SAMS & CO., INC.,

®

®

°

: Maif This Order Forn to Your Parts Jobber Today
e 2924

E. Washingion St., Indianapolis 7, Ind.

(1 undersiand (hat delivery will be made 10 me in
September.) 4

Name. .

*068600400000000eee
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Model 340
SIGNAL GENERATOR =
75 Kilocycles ta 120 Megacycles

fundomentals to 30 MC,

Electran coupled circuit ossures extreme sta
cutput uniformity, throughout the
modulotlon at 400 cycles. Coil, o
selector individually shielded.
throughout. Eac il in duall
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