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'I'V and FM adapter for your

A.M. Signal Generator

Convert your
present A.M. Signal
Generator into a

Modern Wide Sweep
TV and FM
Signal Generator

J=

Features

® Readily connected to any A.M. Signal
Generator.

® Sweeps 100 K.C. 10 10 M.C.

® Calibrated marker frequeneies provide
for marking 1. F. oscilloseope trace. ..
20 to 40 m.e. attenuated output. ..
Marker Signal attenuated.

® Horizontal synehronized voltage avail-
able on panel jack.

¢ Shielded RR.F. input and ontput jacks.

® Supplied with two co-axial eables 2 ft.
long.

How Adapter Functions

When used az an adapter the 20—40 m.c.
variable frequency oscillator can be used as a
marker source. Also as an adapter the r.f

TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO, U.S.A.

In Canada: Triplett Instruments of Canada, Georgetown, Ontario

—

voltage supplied by the external AM generator is mixed with the
frequency modulated signal. The output frequency will be de-
termined by adding or subtracting the frequencies of the external
AM generator to or from the 110 m.c. signal produced by the
reactance modulated oscillator.

A Must for Every Radio Service Shop

Radio service engincers everywhere have been waiting for this...
an economical test oscillator for FM and TV ... Triplett engincers
have found a way to do it using your AM signal generator as a
base thus keeping cost to a minimum. Furthermore this adapter
unit has been designed with all the refinements necessary for
quick and first class service repair work. Note particularly all the
precision features huilt into this fine adapter-tester. Every shop
can use one.

Full instructions are packed with each adapter showing how
to hook up and use with your present AM signal Generator.

Place your order with your distributor for delivery when
available. Worth waiting for.
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RACTICING /N SPARE T/IME

As part of my Course I send you the speaker, tubes, chassis, trans-
= former, loop antenna, etc. . . . EVERYTHING you need to build this

‘/" = . modern, powerful Radio Receiver! In addition, 1 send you parts to
build many other real Radio circuits, like the Radio Tester, Frequency
Modulation (FM) Signal Generator, and Superheterodyne Receiver pic-
e tured below. You use this

material to get practical Ra-

dio experience and to make
EXTRA money fixing neigh=
bors’ Radios in spare time.
Mail ceupon below for com-
plete information !

I SEND YOU BIG KITS OF PARTS |
You Build and Experiment [*
@ With this MODERN RADIO

AND MANY OTHER CIRCUITS

. Do yo:_wan[:a;lzoodl l;pa:' job in the Future for Trained Men is Bright
ast-growing o Industry—or your ¢ " ~

own motey-making Kadio Shopt 3y 1., it Temneet, ISy
train-at-bome method has helped hua- g i 1? e bcforg Detaiutle
dreds of men with #n0 previous e@Zpe- Radio Repair Busjness is booming. Trained
rience become qualified Radio Tech- Kadio Technicians also find Ero table op
nicians. Mail the Coupon and you'll getr  portunitics in Police, Aviation, Marine

a Sample Lesson and my 64-page book, &r(:'.% io. Broadeasting, rllfndin_!!x:ll‘lllcu!m.;tuting.

- “How to Be a Success in RADIO-Tele- reqfey opportunities as public ] e

vision-Electronics,” both FREE. See f{or Television, ¥M, Electronic devices con-

T how you get practical Radio experience tinues to grow. Get the facts on all 1nese

J. E. SMITH, Pregident at home, building, testing Radio cir- Opportunities. 8end for FREE books now!
RO e D cuits with BIG KITS OF PARTS I send Find Out What NRI Can Do For You

Many Beginners Soon Make EXTRA Money Mafl Coupon for Sample Leason, ‘‘Gets

| TRAINED THESE MEN im Spare Time While Learning - ;‘,F““ﬁ‘z“é‘éd s‘?{é‘.}.“ﬁi" I%:dggséd

adl

o Makes S50 A The dey you enroll 1 s sending. with facts about 08 opportunities for
Wawk Plus Bosus EXTRA MONEY manuals. You learn you. Read the details about my Course.

‘I am Radio  Radio principles from my  eas y-to-under- ead letters from men I trained, telling

! Serviceman ttand, illustrate lessons— PRACTICE what what they are doing, earning. See how

TER ., Th ou fearn with parts 1 send—USE your quickly, easily you can
B € knowledge to make EXTRA — get started,

o ob-
figation. Jus S1AIL
COUPON NOW in an

Adams Ap- money fixing neighbora’ Radios

8 pliance Co.  in spare iime while atill learn- P S W e
> Amnowget- ing! From here it's a short step - ANTED WM envelope or paste it
s i to your ow) ull-time Radio GETTING REQU on & peuny postal
ting $60 a

Shop or a ¢ Radio job!? J. E. SMITH, Pres., Dept. 8GX .,
National Radio Institute, #.wneer Home \

Study Radio School, Washington 9, D, C.

week, plus bonus and over-
time.”"—W. A. ANGEL,
Blythesville, Arkansas.

| B | VETERANS

about Radic | You can get
when 1 en-

mied Lam | 4o ¢raining | |4 m“ﬁ\“‘“

RECEWER SERVICINE

MR. J. E. SMITH, President, Dept. 8GX

doing spare National Radio Institute, Washington 9, D. C.
time work. 1 “L"\SN“ \ i '
have more than paid for nder G. 1. Bill = LenTaoNits { Mail me FREE Sample Lesson and 64-page book. (No
my Course and abour f Ynder L. 1. Dill. - H [J salesman will call. Please write plainly.) I
$200 worth of equip- . w Age
ment.” -~ RAYMOND | Mail coupon. e,
HOLTCAMP, Vandalia, g - Name...._. B
1llinois. " - I
. Address........c..com..
0 . [ n nge J N
T RO X & City Zone State. I
REQ 00 ATLC \ ] Check if Veteran
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Capitol Radio Engineering Institute—Pioneer in Radio Engineering Instruction Since 1927

mEt aag

Don’t let others _ - 1 |
put you out of
the picture!

Here's how CREI
Home Study Training
prepares you NOW
for a BETTER Job
and a Secure Career
in Radio-Electronics

CRE! plus Your Present
Experience keeps you ahead <
of Competition—Earns you more money!

L]
Never before have so many men like you had the opportunity Mail COUPOI'I for
to step ahead into better-paying jobs and enjoy lasting success. REE Booklet
Why? Just look at the more than 3000 FM and standard broad- F
cast stations predicted by the FCC by the end of the year—the . .
scores of applications and permits for Television stations—the new . w; 3 3
applications radio-electronics is finding daily in every type of i
industry—the mobile communications systems now being utilized -
everywhere from backwoods logging operations 10 metropolitan "
taxicabs—the new high in overall radio-electronics inanufacturing. y
‘ ‘ I||
(1
CAPITOL RADIO ENGINEERING INSTITUTE
t6th & Park Read, N.w_, Dept. RC.T, washington 10, 0.C.

No wonder men with modern, technical training are needed
in every branch of radio-electronics. Don’t let others put you out
of this picture. NOW is the time for you to take the time to
prepare yourself for the imporiant career jobs this great industry
expansion is making possible. CREI home study training can

show you the way by providing you with the “toels” with which

to build a firm foundation of ability based on a planned programn Gén!lemen: Please send vour free booklet,
q .y “CREI training for your better job in Radio-
of modern technieal training. Electronics,”” together with fult details of your

In our proved method of instruction you learn net only how, "O_me'st“;ﬂ;n":in:\%é ei Bg‘ at{ﬂd\inz a brie:
but why! This is real, honest-10-goodness practical training that e m eI cmai i Kt
to better jobs an ore rapid promotions . . . the type of ‘
ka.ds. 5 j and more rapid p 2 0, P {JPRACTICAL RADTO-ELECTRONICS ) Practical Tetevision |
training for which many thousands of radio technicians have
enrolled during the past 21 years. (] Breadeasting Acronautical Radio Engineeting
It costs you nothing to read the interesting facts. There is ) Recelver Servicing {7 Indusirial Electronics

no obligation. Send the coupon now.

VETERANS! CRE! TRAINING AVAILABLE UNDER G. I. BILLl
STREET

CAPITOL RADIO CITY ZONE.. .. STATE
ENG'NEERING '"S'I'U'E 71 am entitled te training under 6. . Bill.

An Accredited Technical Institute A S et os

Dept. RC-7, 16th and Park Road, N. W., Washington 10, D. €.

Branch Offices: Rew York {7) 170 Broodway » San Frensisco {2) 760 Market 51,

NAME —— - _—

RADIO-CRAFT for
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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 Radio, Television and Elec-
tronies industry! "I'rained Radio technicians are in censtant and
growing demand at excellent pay-—in Broadeaszting, Communica
tions. Television. Radar, Reseurch Laboratories, Ilome Radio
Service, ete. National Schools Master Shop Method Home Study
course. with newly added lessons and equipment, ean train you
in your spare time, right in your own home, for these exciting
oppertunities. 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 Nutinnal Schoots Course includes
not only basic theory, but practical
training as well—yun fearn by duing.
We send you complele standard eguip-
ment of professional quality for build-
ing wvarious experimental and test
units. You advaunce step by step until
yon are able to build the modern su-
perheterodyne receiver shown above.
which is yours to keep and enjoy. You
perfoim more than 100 experiments—
build many tyhes of circuits. siznal
generator. low power radio transmit-
ter. audio oscillaitor. and other units.
The Free Hooks shown above tell you
more about it- -send for them today!

Now ! NEW PROFESSIONAL MULTITESTER
: INCLUDED!

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

1948,
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Lessons i ~y'g

and -

Instruction

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

National Schools Master Shop Method Home Training gives you
basic and advanced instruction in all phases of Radio, Television
and Electronics. Each lesson is made easy to understand by nu-
merous illustraiions 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 sainple lesson is yours upon request—use the coupon below.

Heres Just a Few of the Interesting Facts
you Learn with the

FREE MANUAL

I. Routine for diagnosing Radic Troubles.

Both Home Study and
Resident Training
Offered

APPROVED FOR
VETERANS

Check Coupon Below

2. Prellminary inspection of Reeeivers.
3. How to Test and Measure Voltages.

4. How to Test Speaker in Audio Stages.

5. How to Tracee the Circuit and Prepare Skele-
ton Diagram.

6. Complete Reference Table for Quickly Lo-
cating Receiver Troubles.

NATIONAL SCHOOLS

LOS ANGELES 37. CALIFORNIA EST.1905 lﬁm ki

OR QUICK ACTION

Mzl me FREE the booki el
your course. |- undegstand no sgle
[ 2
. N

mmecscssa=
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WANT TO LEARN

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

3 ~A
RANK L. Find out NOW how Spray- Soon after you start I send you my famous BUSINESS
hmf,u,Rfak.,s.‘:.'.'ﬂ?fmhd. berry Training prepares you BUILDERS that help you earn EXTRA CASH
of successful 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. Justmall the coupon for a FREE Sample Lesson and my into Radlo. The Radio Repair Business is booming!
Y big FREE book, “How To Make Money In Radio. Electronies, Tele- Good Radio Service 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
L Sprayberry Course teaches you Radio by working with 8 big kits of Marine Radio, F. M. and Standard Broadcasting and
Radio parts Isupply. You build a powerful 6 tube superhet Radio, a 16-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 Radio. Istart you at THE FACTS ABOUT YOUR FUTURE IN RADIO
the beginning . . . and give you valuable ‘bench” experience that sticks with you. MAIL the COUPON TODAY for my FREE BOOKS

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

1 give you a fine, mov-

ing coil type Meter— i i1

withparts fora com- - :
You realy learn Radio the PRAC- plete analyzer and Cir- You don’t have to buy expensive You construct thls recti-
TICAL way ... when you build this cuit Continuity Tester. ready-made equipment. You get val- fier and filter, resistor and Con-
hig, powerful 6-tube Superhot “Troubie-shoot” with uable experience bulding this Signal denser tester, and really got on
Radio from parts I send you. prolesslonpl accuracy. Generator and Multl-purposeTester. the Practical end of Radio.

LOW COST RADIO TRAINING iigha s
e e, PT— R

monthly. payments, if desired. Everything you need
SPRAYBERRY ACADEMY OF RADIO '
In

into your own profitabic Radio Service Business or
go on to a big.opportunity in Radio. Electronics or
Television. The equipment I send you is yours ~for
keeps”™ to use in your business or job. I have

i
trained hundreds of successfu! Radio men — and 1 ' P . .
g - lease rush my FREE copies of *How To Make Money
wT i1l J can help you too. Get the facts about Sprayberry 5 e o) H g 3
ey (F’g . B T your firat stop to BuCCEss, security l Radio, Electronles and Television'’ and *’How To Read Radio

is furnished —nothing else toc buy. With Sprayberry
F. L. SPRAYBERRY, President

Training to back you up, you will be able to step
Trained Radi ¢ :rr info 1heir o 08
ohtable Rodio Ser Shop = Room 20768. Sprayberry 8ldg.. Pueblo, Colorado

profitable Radic Service Shop —or—

” l 1 )
and a bigger income in = field where you'l]l reaily Diagrams and Symbols.” No salesman will call
enjoy your work. Fill out and mail coupen TODAY.

11 rush my two FREE books to you by retuarn mail. Name Age
VETERAN « Approved for G.I, Training
a under Public Laws 16 and 346. l Address
Sprayberry Academy of Radio | ciwanazone State
New d . F. L. SPRAYBERRY, President [0 CHECK HERE IF A VETERAN
rw Levelopments are constantly apeming l (Mail in an Envelope or Paste on Penny Postcard)

sew big pay job opporrunities én Radio.

I
:
[
I
i
I
!
{

Room 2078, Sprayberry Bldg., Pueblo, Colorado . o mmsmm e com con ow =oe e o o e cos o o o=
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In this July issue of Radio Craft magazine, we are omitting
our ads except for this page. Esse Radio Company, having
been one of the first companies to enter the surplus sales field,
has accumulated, over the past few years, odds and ends of
all different kinds of electronic surplus gear and now, during
the month of July, is going to hold its retail store open Monday through Friday
from 9 AM to 5 PM and on Saturday from 9 AM to 3 PM and we cordially invite
anyone to our store and will promise that, if you do come, you will see the most
sensational bargains ever offered anywhere. We suggest that, if you have never been
in our store, that you should come alone or invite your friends and all of you come
as a group. Esse will go through all of its warehouses and bring to the sales floor,
the largest assortment of electronic gear that has ever been assembled in one
sales room. We want to clear our shelves of small quantity lots, obsolete equipment,
too large a stock of items and we want to become personally acquainted with our
mail order customers so we are putting prices “Down”, “Down”, “Down”’ until our
customers will hardly be able to believe what they see when they enter our door.

On this sale, you will find radio hardware, parts, receivers, transmitters, modula-
tors, power supplies, and all the vast array of things that are yet unsold that
you have seen in previous Esse ads. You will find hundreds of aireraft parts, con-
trols, and instruments. There will be radar gear galore. We are going to cram into
every shelf, corner and nook of this sales floor, all the way to the ceiling, tens of
thousands of items.

Please use this as an open invitation to visit our store and believe us when we state
that, if there is an item that you desire that’s on the surplus electronic market, that
we probably have it and that the prices that we quote you will amaze you. Even if
you have no intentions of buying and don’t buy while visiting our store, it’s almost
an education to come here and examine the vast array of war devices that we have.
Meet and talk to some of your friends, whom you have talked to over the air here
in Indianapolis, and get together and exchange ideas on radio.

We want to meet and become better acquainted with customers from all over the
United States and Canada and from anywhere else, so please take our word for
it—“It will be interesting”—Come in!

ESSE RADIO COMPANY
140 W. New York Street, Indianapolis, Indiana

2%’0 Unless Otherwise Stated. Ali of
This Equipment |s Sold As Used

CASH REQUIRED
130 W.New York St.  v/itw aLL oroers
Indianupolis 4' Ind Orders Shipped F.0.B. Collect

RADIOC-CRAFT fer

("
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12 Books

IN THE

RADIO DATA BOOK

The only Radio Handbook of its kind! . . .
1148 pages, 12 sections, each a complete
coverage of one radio subject.

Together, the 12 sections form the most
complete Radio Handbook you can BUY!
Easy to read ... A quick reference!

Plan every operation in radio and clectronics with
the Radio Data Book. This new radio bible will be
your lifelong tool . . . you will use it every day, on the
board, at the bench, in the field! Use it for engineer:
ing, construction, troubleshooting and testing. The
RADIO DATA BOOK will be your invaluable aid in
design, experiment and in layout. It will help make
your production better, faster and easier. In any and
every operation in radio and electronics, you will use
the RADIO DATA BOOK!

The RADIO DATA BOOK is a work of complete authority,
prepared by engineers with many years of practical experi-
ence. They have been assisted by the Boland & Boyce stoff of
editors skilled in preparing electronics manuals for the U. S.
Signnl Corps for many years, These men have-worked for
several years gathering material for this book . . . all the
knowledge of radio principles and operation . . . all the sta-
tistics . . . all the newest developmentis in electronics . . .
every possible angle and detail. Eighteen months were spent di-
gesting this muterial into the most concise, the clearest, and
the most readable form. The result is this invaluable monual
. . . The RADIO DATA BOOK. Whether you use this book
for general reference, for scientific instruction, or for eda-
cation, one thing is certain—the practical help, the daily use-
fulness you will derive from it will prove to be worth many,
many times ity astomishingly low price!

Herela n description of just ONE section—Section 5, Sound
Systems:

This section covers the planning, selection of components,
and assembly of complete P.A. installations, Every type of
unit and material used in a sound system is described and
analyzed. Components are classed as to size and type of P.A.
installations in which they should be used. Tables and charts
are given from which to determine power and ratings. Micro-
phone and speaker construction are described and illustrated
tn detail . . . placement in auditoriums, ete., for proper

acoustical results is explained and illustrated. Patterns of > TATIE
the different types of microphonzs are illustrated as are the . HANDSOMELY
proper methods of wiring up the various units, ete. BOUND IN RED & GOLD
The above is gatl(m‘ns of ',}}:e h\l"elxe big ;ectionsdin tl}:: )

RADIO DATA B . We wish we had room here to descri y
R AT dctail, Dut iust look over the liat of sections, and 12 sections . . . 1143 pages . . . Compietely iliustrated -
e T i, s e S el 2o SECTIGN 1 Z8% s BAslc mclins WRADIG,

L i f ay. . p 3
PaE Pend' il IR SR GERRNEC SECTION 3. TESTING, MEASURING AND ALIGNMENT. !

. SECTION 4. ALL ABOUT ANTENNAS.
SECTION 5. SOUND SYSTEMS. -

[
SECTION 6. RECORDING.
Commg Soon! SECTION 7. COMPLETE TUBE MANUAL.
SECTION 8. CHARTS, GRAPHS AND CURVES.
SECTION 9, CODES, SYMBOLS AND STANDARDS.
o SECTION 10. 50 TESTED CIRCUITS DESIGNED FOR OPTIMUM PER-

i FORMANCE.
. SECTION 11. DICTIONARY OF RADIO AND ELECTRONIC TERMS.
- The SECTION 12. RADIO BOOK BIBLIGGRAPHY.
12 complete books in one only $5_00 ]
L
j
[
-

, A & A Less than 42c per book!
Everything in Television in one Complete Text- ?“'“'""""‘""""p"“"'"""""'"""""

book. Over 500 poges completely illustrated. 8 Mail this coupon to your jobber—or direct fo: .
1 BOLAND & BOYCE, INC, PUBLISHERS
This new handbook will be invaluable to everyonc concerned with 1460 Bloomfisld Ave., Montclair, N. J.

the technical nspect of Television. Everything from the basic theory of 1 ) ” -
television through the design and characteristics of receivers to final 1 E}",‘l‘.';" 5;{’%,"‘% P s O lmen::los«e full pay
installation, operation, and mninltlennrnca'e] isl cowr;d. l'I‘his; iz:xa cor:» : 5 ;0) adio Data Book at 35.00. (Foreign o1 ::cione &1 00find

letely new book that inciudes all of the latest developments in the ¥ . ! i
;ﬁ'eeld- -t.h: vgomponents discussed are of the newest design—the prac- 1 0 'g‘;o)v'd‘o Handbook at $5.00. (Fore¢ign wgllml:nz b:ll;m:’c:ii:?

= tical maintenance described is a result of intensive study of the equip- | 1 00 Both Books at the Special pri 00 ::)ry & e

ment_placed in operation during the past few months. 1 (lgoreign Sl()a(ll)) e Special price of £3.00. {In U. 8. only)

There are five completely (llustrated sections in the VIDEO HAND- : :
BOOK, each over a hundred pages long. Each section completely £ NABE oot budhe viles ionin o e es vomeisl s ois/oors o Sokbge o s e oo FRO TR
covered

i [ ]
The VIDEOQ HANDBOOK will be out October 15th, but we have ADDRBSB  aisasamaan: i3+ o o4 w6 pms o sl olels/slss o § Rudl 8 menery w1y o SRR

received a flood of orders already. To insure your getting a copy in
the first printing—mail your order now.

The VIDEO HANDBOOK is $5.00 alone, or you can order it with
the RADIO DATA BOOK and get both books at the special price of
$9.00. Send in the coupon todayl!
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New OMAX”, new

#gPARX" signal tracer
yniversal test speaker,

boratory

:ulii-frEquenF);eiion-
wavemeter,

i:;xj’érso\ test specker,
sine/square wave
audio oscillator. Buy
them from your
favorite jobber.
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N OUR NEW CATALOG you will find eom-
pletely described ten instruments, each
of which is in a special class . Labora-
tory Caliber Electronic Test Instruments at
prices every technician can afford. Each is
the product of the exclusive McMurdo
Silver LCETI plan . the modern plan
which makes available to every service
techrniician the same instruments used by
the big manufacturers who design and test
the very radios you must service.

Instruments of advanced design "
practical application “know-how" translated
into simple pictorial instruction manuals

. backed by over 37 years of world-
famous radio engineering leadership
have increased LCETI production over

CATALOG

OF NEW
LCEM

500% in 3 years and continue its growth.

We are proud that our efforts to bring
fine instruments to the service professional
and the research engineer have earned such
overwhelming acceptance. Without our tens
of thousands of customers we could never
keep prices down while continuously in-
creasing quality, accuracy and all-around
‘usability”.

We are ever ready to help you turn your
shop into a modern, efficiently-equipped
service laboratory with Laboratory Caliber
Electronic Test Instruments. Our new cata-
log will show you how easy this is . . . how
each of these new instruments can amaz-
ingly increase your earning-power and
efficiency. Send for 1948-49 LCETI catalog.

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Wona- Siboer Co:, Soce.

EXECUTIVE -OFFICES: 1240 MAIN ST,,. HARTFORD 3, CONN
FACTORY OFFICE: 1249 MAINM ST, HARTFO.RD 3, CONN
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NEW! hallicrafters

Projection Television!
16" x 12" PICTURE-192 $Q. INCHES

MODEL T-60 RACK TYPE PROJECTION
UNIT FOR CUSTOM INSTALLATIONS

A brilliant new Hallicrafters development! A Televi.
sion Projectiion System which consists of: an optical
unit which magnifies, projects, and reflects a beauti.
ful 16” x 12” picture; the receiver chassis;a high volt-
age unit which sustains brilliance and stability, and
the viewing screen. Complete for custom installation
in any desired location. Delivers a brilliant, sharp,
‘ flat-faced 192 square-inch picture,comforiable at close

range, perfect for distant viewing. Opuically correct
l picture provides excellent day or night viewing. Rack

arrangement provides proper throw; stable optical
| system stays in adjustment. Idea! for custom install.
ations in homes; in wide demand for taverns, clubs,
halls, schools and for similar applications.

97-801, Hallicrafters T-60 TV Projection
System. NET, f.0.b. Chicago ; $59500

hallicrafters’
FAMOUS T-54
TELEVISION
TABLE MODEL

The immensely popular direct-viewing TV Receiver at low

cost! Provides a brilliant picture 53{° long, 4° high—full

23 square-inch area. Easy to operate. Clear, sharp, bright

image. Excellent sound.

97.800. Hallicrafters’ T-54 Receiver.

NET, f.o.b. Chicago ... e . $169.50
Terms $33.90 down, $11.98 momhly for 12 months

THE WORLD'S
LARGEST
RADIO
supPLY
HQUSE’°°

3

ALLIED
RADIO

ALLIED has Everythmg
NEW IN RADIO!

NEW! hallicrafters $-52 Receiver!

A popularly-priced new Hallicrafters communications receiver,
packed with exceptionally fine features. Designed for AC-DC opera-
tion. Tunes 550 k¢ to 43 mc in 4 bands. Highlights include: full
electrical bandspread; inertia flywheel tuning; calibrated main dial;
automatic noise limiter; adjustable pitch BFO; standby switchy;
code-phone switch; headphone jack; shock-mounted speaker; sep-
arate sensitivity and volume coatrols; 3-position tone control.
Includes 7 tubes, plus rectifier and ballast; for 117 volts AC/DC
operation. In handsome all-steet cabinet, 181%” x 9% x 814".
Shipping weight, 25 lbs.

07-588. §-52 Receiver. NET, f.o.b. Chicago ............ $9950

$19.90 down, $7.03 monthly for 12 months

There’s Only ONE COMPLETE
Radio Buying Guide —It's
ALLIED’S CATALOG!

Get the Radio Buying Guide that’s used by
thousands of expert servicemen, engineers,
soundmen, Amateurs, builders and experi-
menters! Radio’s biggest catalog brings you
the widest selections of the newest and finest
equipment, at money-saving low prices. Get
every buying advantage ot ALLIED—speedy,
expert shipment, the personol attention of
seasoned radio experts—complete sotisfoc-
tion on every order. Get your ALLIED Cata-
log todayl

1948

ALLIED RADIO CORP.
833 W. Jackson 8lvd., Dept. 2-G-8
Chicogo 7, Hinols
[1 Send FREE 172-Page ALLIED Catalog.
[ Enter order for Hallicrofters Model =
O Enclosed §. [J Full Payment
O Port Poyment {8olance C.0.D.)
[ Send ALUED Easy Payment Plan details and order blank.

Name . S—
Address... . =S - e
City. =5 . Zone.. State —

172 VALUE-PACKED
PAGES. SEND FOR IT!
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GET YOUR FC C TICKET
IN A FEW SHORT WEEKS

Get vour license easily and quickly
and be ready for the $3000 to
$7500 jobs that are open to ticket
holders. CIRE training is the only
planned course of coaching and
tramming that leads directly to an
FCC license.

IT'S EASY WITH €IRE
COACHING AND
TRAINING

Your FCC ticket is recog-
nized in all radio fields as
proof of your technical abil-
ity. Employers often give
preference to license holders,
even though a license is not
required for the job. Hold an
FCC “ticket” and the job is
yours |

Look what these students say:

“Thanks to this course, T now have a very ggod job in a power
plant’s test depastment. 1 couldn’t have obtained this job without the
math and basic electrical theories in the first part of Scction 1 of th
course.’” Stud. No. 289
“I have been working for Police Radio Station WPF8 in Ashevi
for five months since getting my sccond-class ticket.”

Stud. No. 2858N12
“You may be interested to know that 1 am employed at the locai
broadcast station, where T am a_transmitter operator, I took and
passed the FCC cxaminations last February.”” Stud. No. 2754N12

CLEVELAND INSTITUTE OF RARIO ELECTRONICS
RC-7 Terminal Tower Cleveland 13, Ohio

Approved for Training under *G. 1. Bill of Rjghts"

1948

Jivla

JULY,
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NAME

ADDRESS

CITY

O Veterans check for enrollment information under G.I. BIlL

o THIL

N ®
W

_ﬂ//m e !

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
RC-7 Terminal Tower, Cleveland 13, Ohio

I want to know how T can get my FCC ticket in a fess short wecks. Send me your
FREE booklet, ‘““How to Pass FCC License Examinations™ (does not cover exams for
Amateur License), as well as a
opportunities in Radio-Elecironles,

| § |

_ Jobs worth
A5, $3000 to $7500
I are opening up
Greater Security .

a~.  right now for

" FCC Licensed
Radiomen

\
f A

Happy Vacations
and Travel

I can train you to pass your FCC
License Exams in a few short weeks
if you've had any practical radio ex-
perience — amateur, Army, Navy,
radio servicing or other. My time-
proven training plan can help put
you, too, on the road to success—

EDW. H. GUILFORD, Vice-President.
Let me send you FREE the entire story

Just fill out the coupon and mail it. T will
send you, frec of charge, a copy of “How
to Pass License Exams,” plus a
sample FCC-type Exam and Catalog A,
describing opportunities for you in Radio
Electronics.

NEW WORLD

noLBS

R

ample FCC-type exam and Catalog A. describing

ZONE STATE.

NO OBLIGATION—NO SALESMEN.

L
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TRANSMITTER
' POWER SUPPLY KIT

For BC-645, 223, 522, 274N’s, etc. Ideal for
powering military transmitters. Supplies 500
to 600 Vaits at 150 to 200 MA plate, 6.3
C.T. at 4 Amps, 6.3 at 4 Amps ond 12V at
4 Amps, Can be combined to supply 3-6.9-
12 or 24 Valts at 4 Amperes. Kit supplied
complete with husky 110V 60 cycle power
transformer, 5U4 rectificr, oil filléd con-
densers, cased choke, punched chastis, and
oll other ports, including detailed instrue-
tions. Complete — nothing else to buy.

TRANSFORMER ONLY . .. .. ... $9.50

2.
(20 R

5”7 PM SPEAKER

Readphone output.............

connecting plugs...............

Single transmitter rock
FT234A .. .

TRANSFORMERS

filament. A"

COMMAND sey
ACCESSORJES

110V RECEIVER POWER SUPPLY KIT

With 24 volt filament, no wiring changes in-
side set, punched chassis and velume contrel $5 .95

With output tronsformer, matching

Dval receiver rack FT277A with

MILITARY CONVERSION POWER

Convert your mllitary receivers without rewiring the
type supplies 500 VCT at 50 MA, 5V
at 2A and 24V ot VoA, "B type supplies 500 VCT
at 50 MA, SV at 2A and 12V at 1 amp.

State whether A or B type desired.........‘.......$2.95

and output

special
a f

INPUT AND OUTPUT
TRANSFORMER

Two vnits in one coxe
carbon microphone input
rom 155 to
150 ohm load used in
Huandie Talkie Ne.

L- | GRR—

Filter Choke 15 henries at
60 MA cased type her.
metically sealed
Ne. 643, each..

MIDGET
AMATEUR TRANSMITTER KIT

Complete kit to assemble a 1 Watt battery operated

amateur 80 meter transmitter, including tube ond

crystal. Range up to 500 miles. Only accessories

necded are sending key ond batteries. Complete

instructions supplied. Add postage for 2 lbs.
ACCESSORIES

Key (add postage for 2 1bs.)..........cc.........
Kit of botterias (add postage for 4 lbs.}

$1.00

BEST OF KITS

POWER TRANSFORMER Sgeccals

A wonderful buy in @ new production
heavy duty power transformer. Pri-
mary 117V 60 cycle. Secondaries sup-
ply 746 V.CT at 220 MA, 6.3V, at
4.5 A, and 5V at 4 A, Andeal trans-
former for high quality amplifier mod-
ulator, small transmitter or quality
radio. Will handle 13 tube radic re-
ceivers. Supply is limited, order early.

$3.95...:0: $995

OUTPUT TRANSFORMER
Push pull 6Ve's to 6-8
ohm voice coil excellent
characteristics

No. 800. 3 for.. $1.95

QUTPUT TRANSFORMER
Couples, 6C4, 6J5, etc.
te 500 or 5,000 ohilg)line

No. 716. 2 for $ .oo

744

....$1.00
3.25

Brond new, complete with
tubes, dynomotor, antennge,
indicotor, switch, plugs and
instruction manual, Consists
of 420 MC transmitter and re~
ceiver. Converts into excellen?
boot rodar indicating in feet,
or amateur 420 MC rig. In
originol crate.

W

7 132 TABLE MICROPHONE
One of the Army’s best, Built by Kel-
) logg, ideol for factory call system,
public odd're'u,lomo'eur vse. Brond
new 0 original cartons,
add postage for 5 Ibs.. ‘.5295

HEARING AID HEADPHONES

The Army’s best — eliminate flat ears
and outside noise. Complete with
transformer for conversion from low

to high impedance. With card and
plug complete. Add post.
$l .00 age for 1 Ib.
3-TUBE
HEATHKIT allwave RADIO
110-valt AC operation
An ideal way ta learn $8o75

radio. This kit is complete
ready to assemble, with
tubes and all other parts.
Operates from AC. Simple,

clear detailed instryctions | v

make this o good radio

training course. Covers reg- W

ulor broadcasts and short 7 Nl = ] !

wave bands. Pldg-in coils.
Regenerative circuit. Oper-
ates loud speaker. Battery
model for use where no AC house Current is
available. Add pastage for 3 lbs,
Heuthkit Beginners’ Radio 110-volt type........ $8.75
Heathkit Beginners’ Radio, battery type

(2 tubes, no rectifiers) a $8.75
Headphones for either type HS 30 per set.......$1.00
2V4" permanent magnet loudspeaker for

either type . = 51.95
Batteries, complets kit for baltery type set...$3.25

METER
Sgecial

Brend new Delur Model
312 0-800 M.A. D.C. Square
3" 0-10 M.A. basic meter
Jie &7 D wi'hﬂ_buig in shunt. Proba.
y the best buy ever offered in a
surplus meter. Shipping weight 1 Ib. $2 '95

DYNAMOTORS

Consists af electric motor operating generator
on some shaft. Many opplications— operating
radios

from staroge boMtery - using as mator.

Dynamotor C < Input 28 volts,
output 220 volts at 60 MA, Ship-

ping Waight $.| '50

6 pounds. ...
Dynamotor A — lnput 12 volts,
output 1000 volts at 350 MA.
Shipping Weight

72 pounds. i % $5,95

Dynomotor B — Input & or 12
volts, output 500 volts, 160 MA.

Shipping Weight
30 povnds. ... $5.95

INTERPHONE 1
2-WAY CALL SYSTEM KIT

Ideal ¢all and com-
munication system for
homes, offices, factorios,
stores, etc. Makes ex-
cellent electronic baby
watcher, easy to as-
semble with every part
supplied including sim-
ple instructians. Distance
uvp to 1/5 mile. Oper-
ates from 110 V. A.C.
3 tubes, one master and one femote specker.
Shipping Weight 5 pounds.

$14.50

LOOK AT THE PARTS
IN A GENERAL ELECTRIC

BC-375 TUNING KIT

A beautiful aluminum case ideal for building
a receiver or tronsmitter. Thre4 variable con-
densers, transmiting coils, transmitting mica
condensers, ceramic switches, National Veiver
Vernier dial, ceramic insulated couplings, 10
banana jacks, RF chokes, etc. The parts in this
unit will be uscful for years.

This is truly the greatest buy in surplus —
better order one while still availoble, We in-
clude plons for converting to an 80 meter trans-
mitter receiver all for $2.49. Specify TU26B
(200-500 KC.) or TUIOB (10 to 12,5 MC.) Ship-
ping weaight 20 ibs.

reecer
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r 2774 (- X1, AN TEST EQUIPMENT

S 50
39' 5" OSCILLOSCOPE KIT

ELSE TO BUY A necessity for the newer servicing technique in FM and television at
a price you can afford. The Heathkit is complete, beoutiful two color
panel, all metal ports punched, formed and plated ond every part
supplied. A pleasant evening's work and you have the most interesting
piece of laboratory equipment available.

Check the features — large 5” SBP1 tube, compensated vertical and
horizontal omplifiers using 65J7°s, 15 cycle to 30 M cycle sweep gener-
ator using 884 gas triode, 110V 60 cycle power transformer gives 1100
volts negative and 350 volts positive.

Convenient size 84" x 13" high, 17 deep, weight only 26 pounds.

All controls on front panel with test voltage and ext. syn post.
Camplete with all tubes and detailed instructions. Shipping weight
35 pounds.

Order today while surplus tubes make the price possible.

s345°

Shipping W1_, 13 ibs,

HEATHKIT SINE AND SQUARE WAVE

AUDIO GENERATOR KIT

The ideol tompanion instrument to the Heathkit Oscilloscope. An Audio Gener-
ator with less than 19% distortion, high calibration accuracy, tovering 20 to
20,000 cycles. Circuit is highly stable resistance capacity tuned circuit. Five tubes
are used, a 65J7 and 6Ké in the oscillator circuit, a 6517 square wave clipper,
a 65N7 os o cathode follower output and 5Y3 as transformer power supply
rectifier.

The square wave is of excellent. shape between 100 and 5.000 cycles giving
adequate range for all oudio, FM and television amplifier testing.

Either sine ar square woves available instontly at o teggle switch. Approxi-
mately 25V of sine AC available at 50,000 ochm output impedance. Output—+1 db.
from 20 to 20,000 wycles. Nothing else to buy. All metal parts are punched,
formed and cadmium plated. Complete with tubes, all parts, detailed blueprints
and instructions,

HEATHKIT SIGNAL TRACER KIT

Reduces service time and greatly increases profits of any service shop. Uses crystal
diode to follow signol from ontenna ta speaker. Locates faults immediately. Internol
amplifier available for speaker testing aond dnternal speaker available ¥ar amplifier
testing. Connection for VIVM on panel allows visual tracing and gain meosurements.
Also tests phonograph pickups, microphones, PA systems, etc. Frequency range to 200
M¢. Complete ready to assemble. 110V 60 cycle transformer operated. Supplied with
3 tubes, diode probe, 2 color panel, all other parts. Easy to assemble, detailed blue-
prints ond instructiong

Small portable 9” x 6 x 434”. Wt & pounds. ldecl for taking on service <alls.
Camplete your service shop with this instrument.

ELSE TO BUY

HEATHKIT SIGNAL GENERATOR KIT

Every shop needs o good signal generator. The Heathkit fulfills every servicing need,
fundamentals from 150 K¢ to 30 megacycles with strong harmonics over 100 mega-
cycles covering the new "elﬁvisicn and FM bands. 110V &0 cycle transformer operated
power supply.

400 cycle audio available for 30% modulation or audio testing. Uses 8SN7 as RF
oscillator and audio amplifier. Complete kit has every part necessary and detailed blue-
prints and instructions enable the builder to assemble it in a few hours. Large easy to
read calibration. Convenient size 9 x 6" x 434". Weight 4V2 pounds.

THE NEW HEATHKIT VACUUM TUBE
VOLTMETER XIT HEATHKIT
The most essential tool @ radie man can have, CONDENSER CHECKER KIT

now within the reach of his pocketbook. The Heath.

kit VIVM is equol-in qudlity 1o instruments selling
for $75.00 or more. Features 500 microamp meter, A condenser checker anyone can efford
transformer power supply, 19% glass enclosed di- to own. Measures capacity ond leakage
vider resistors, ceramic selector switches, 11 meg. from .00001 to 100 MFD an calibrated
ohms input resistance, linear AC and DC scale, scales with test voltage up to 500 volts.
electronic AC weading RMS. Circuit uses 6SN? in No need for tables or multipliers. Reads
balanced bridge circuit, o 6Hé as AC rectifier and resistance 500 ohms to 2 megohms. 110V
6 x5 os tronsformer power supply rectifier. In- 60 cytle transformer operated camplete
with rectifier and magic eye indicator tubes.
[Eosy quick assembly with ¢lear de-

] tluded is means of calibrating without standards.
$ so Averoge assembly time less than four pleasant b ! ') J
hours and yau have the most useful fest instrument tailed pluepr.mn and instructions. 51‘1\0"
% , * you will ever own. Ranges 0-3, 30, 100, 300, 1000 $ so convenient size 97 x & x 4%”. Weight
195,

4 pounds. This is one of the handiest

volts AC ond DC. Ohmmeter ‘has ronges of scale - d
instruments in any service shop.

times 1, 100, 01000, 10M and 1 megohm, giving
ELSE TO BUY range .1 chm to 1000 megohms. Weight 8 lbs.

T s ey —————— <
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casily converted,

Ideal for o beam rotor, plenty of power. Ori-
ginally designed for 24 volt DC opcration, but
110 vaolts AC. Complete
instructions included. Excclicnt tor other
uscs too, Brond new, surplus, guarantced.

ling.)

Brand ncw WEMEER, 3-0-3, DC veltmeter
2" round case.
resistance (150 ohms per volth.
15¢ cach to cover postage ond hand-

Mcter has 450 ohms
fAdd

oo/ 11

Brand new Bowers D.C. Volt meter
0109 volts in 2" case with 2 3/4"
Flonge each 99¢

Brond new Bawers D.C. Anmcter
0 to 100 amp scales (600 ma.
mavement with 100 amp shunt}
same cose a8 volt meter each .99¢

Add 20¢ each to cover postage
and haadlina

{Add 40c each to covcr postage and handling)

3 CONDUCTOR

500" 10)%

Tubes!

3 CP | (Ind. Screcnt .95
3 DP 1.A {Ind. Screent .95

sf»«k“*’

WILLARD
: voLT

-l“(ll“

Growp veeesol

I o
and honding

L ONLY

Brand ne-. Compoce” spill
ercof, s Hydrmeter

highee voltoges, Unes Sian-
dard Esecrrolrte Guararierd

TELEPHONE WIRE

3 conductor Braided
insulated copper & steel
telephone  wire. It s
made of copper for-con-
ductivity, and steel for
sirength. Worth at least
3¢ per ft. Yet due 10 an
exceptional buy, we can
now offer it at [ess than
1c a ft,

Shipped Express Colleot

1300’ Rubber
Covered Wire

oWty 5[ 5%

MNew 4 conductor 16 gouge
rubbes  covered cable. Color
coded. Uscd by United States
Government os ficld Telephone
Coble. 1300 tcer on steck recl
£.0.B. Qur warchouse Shippcd
motos trcight g7 express shipping
chorqes collect.

;72{

together for

Cover pumbope

ZA-1 LOCALIZER
SIGNAI.

CONVERTER
CDE-20109 $'|95

ONLY

Contains 2 mbes 6F8G
and 6C8G, several car-
' bon resistors, 2 wire
wound resistors, 2
precision resistors, 3
iransformers, 3 set
volume controls and
other valuable parts.
Add 40c 10 dover
handling and postage,

complete with tubces.

”0“ ldcal tor c<onversion

for hoame reception.
pf Uscd but good. A reol
buy ot only S SN
(R
IShipped express col-

tect?

Loor ﬂNTENWﬂ

- f‘fvfﬂf
' N"Gauy}

Used primarily on aircraft & Marine ADF
Systems, Loop LP-21-A conuins an elvc-
iric motor and selsyn. These loops have
been femoOved from salvage aircraft, but
are Kuaranieed 10 be in excellent working
condinon.

Shipped Fxpress Collecs

8C 450
CONTROL
Fox

Triple ¢¢matc control box for Com
mand Rcccivers YSCR 2739 N Scries
Equippcd with 3 tuning dials, 3 volumée
controls, and 6 sclector swiiches. Used,
but Sn cacclicnt condition, a steal af
only $1.50 ca. 'Add 25¢ to cover pos.
lagc ond handling.

NMOTE

3FPT.-A 3535!
RS/ARNT or 433G, 3 HP 7 1.45
cither of these Radio {add 25c¢ each to cover
Compass Receivers postage and hondling?

SFP7 —— LS
5CP1 - 1.95
5 P - 2.45
S HP .. 2.45

tadd 35¢ cach to cover
postage and hondling)

| P _ 265
7 (]| ) 5
tadd 40c cach to covcr
postage and hondling?

9SGPT ______. .- 3.50

1Shipped cxpress, charges
collcct?.

PHANTOM
ANTENNA

557

A transmitring
ontcnned, tor usc an
opproximately 450
MC. Complcic with
standard coox con-
ncctor. A weather.
proat wunit. iadd
25¢ %o coves hond.
ling and postoge!

N

Stotcs or its possessions.

Duc to customs rcgulotions which require cx
cessive paperwork and packaging complications, we
cannot accept orders for shipment cutside the United

+

Continuity Tester with 12 extra
peno lightcells.........o0vocnien sl'qs

Add 15¢ to cover bandling & postage

Throat Mike, complete with cord
and switch.. . oiiiiiiiiincieias s '95

Add 15¢c ta cover bandling & postage

All merchandise subject to prior
sole, minimum order $2.00, No
C.0.D. ordcrs acccpted. Michl-
gan residents must add 3%, State
sales tox,

‘%
&
*
N
\.‘

6532 EAST McNICHOLS ROAD DETROIT 12, MI

A S ¢ < Aores of Swp&os_

RADIO-CRAFT for




GREATESI_ SELECTION IN COUNTRY

OWEST PRICES
NEW—STANDARD BRAND-—Min. Order $5.00

QUANTITY PRICES ON REQUEST

50 L.ee.-en be
oA "Ll 30, TUBE KITS

Bl ompungaat s $17.95
comglen B T $1.95

com?(ly:“Bg%l%' Tubes » $.’ .95

Specify Model Numbers

BC-348 Owners
CONVERTER for BROADCAST BAND

Convert that BC-348 witheut any alteration in
yourl elreult. Our special r takes power
450 kc. and

converted pancl

600 k¢.—double conversion means
. Extellent Fidelity and Higher
ste basle kit with schematie and

dial and

(e

eeonn

o e
DD OO0
LU AL

n

v

Ehl
o

Do You Own an SCR-522

we have a complete power supply containing alt
ssary parts down 1o the ilne cord, pilot
light switeh & terminal blocks & delivers the
following voltage—300 v. pCc @ 250 mils, 150 v.
of requiated bias and suffielent 12 V. to operate
the tubes of both recelver and' transmitter, Com-
plete at the amazingly low
price of

Cxzzoonn
U e S

28

BN, T 5

rr‘r'r'r':
BheRoRgRE3RES

(=]
8 QPP

zxTOmMm
w

af-—bn;N}lu.

Model 200-EA. 5+ ELEMENT 2 METER BEAM
KAT. Folded di-pole driven element. alf.aluminum
construetion. Fend with low Impedance
coaxinl cable. Amateur net price.....-

HOTTEST ITEM OUT! Make your §CR.522 Re-
colver operate on L44 1o 148 Me. with ONE DIAL
control. in less than { hour! Pasts and
instructions . TV T

£33
w o
1)

25
2388

-

e
w
(%]

mmo
m

DESIGNED FOR THE 522
: TRANSMITTER

j E -ﬁ A Four Band Selector
Unit which replaces the

selector motor allowing

you to ¢hange frequency
{rom tho front panel quick-
ly. Can be Installed in 10
minutes.

$3.00 each

i e
ey}

P T
238888
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TRANSFORMER

Here Is 2 rugged transformer
pullt to Army specs. Hermat-
ically with  Franklyn
terminals easy soldering.
Primary 115 v. 60 cycs.
ot @ 58 ma.

3 a.

T L

=

(5 S sk
o N P
o an o

| 8.5v¥.
2 5.4 V.
364v.

Sec. No.

20% DEPOSIT WITH ALL ORDERS UNLESS RATED e

ALL TYPES LISTED ABOVE IN STOCK NOW BUT SUBJECT TO PRIOR SALE

NEW BEE-BEE NB-FM oty @ Buy—Dudl Grind
MODULATOR UNIT NO. 500 re is @ By i HEAVY

« reactance type modulator Is designed for direct toupling DUTY

m(=::| e:r;g‘nlly::’drn;rrltodet nri triods os- Usi 1/3
] u esent_rig, with ahCHERE T
ol gl ":Izou Ea“ run your phone rig on GW_ratings. Phone nuaﬁg power, motor = b/
Bee unlt Is not an e:ZIler mdo‘.’msle:&s eulfm’l':&s‘lla Bm'mtliutnri :t.u. Tmf o $ A e’ s

cate an

present equipment. Amateur net, complete with tubes and inslyr:cli'o?\?: 1895 x:;m:m";vru;l;;
4 endless hours of

fabor,

$36.50

20° DEPOSIT

s NIAGARA RADIO SUPPLY CORP.

160 CREENWICH STREET ALL PRICES

F.0.B. N.YC.
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RUBBER RECIPE

Rubber compounds to the tune
of some 35 million pounds a year go into
Bell System plant. Each compound
must meet many requirements for re-
sistance to humidity, oxygen, ozone,
light and abrasion. The right properties
depend on skillful selection and com-
pounding of ingredients; this is one of
the jobs of Bell Laboratories.

Sulphur, one essential ingredient
of rubber, can also be corrosive. That
secmned to rule out rubber on telephone
cords. But Bell chemists found that if
they held sulphur to the bare minimum,
corrosion ceased. Now your handset
cord has long life, is less susceptible to
moisture as, for example, from a wet
umbrella,

Connecting your home to the
telephone wire on the street is a “drop”
— one hundred feet or more of rubber-
insulated wire. Once this wire was pro-
tected from ozone, light and abrasion by
an impregnated cotton braid; but water
leached the impregnant, and the braid
rotted. Bell chemists tested scores of
synthetics, and selected neoprene as an
exteridr covering with many times the
life of braid,

Rubber is only one of many types
of insulation developed by the Labora-
tones for the Bell System; insulation is
only one of the Laboratories” problems
n providing a quick, economical path
for your voice,

BELL TELEPHONE LABORATORIES

EXPLORING AND INYENTING, DEVISING AND PERFECTING FOR CON-
TINVED IMPROYEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

RADIO-CRAFT for
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RADIOVISION

Radiovision instead of Television expresses the new art more logically . . .

an article which I wrote in the December, 1909,

issue of my former magazine, MODERN ELECTRICS.

This, to the best of my knowledge, was the first
technical article to appear in print which used the term
“television.”

The word “television’”—a mongrel word—is com-
posed of the Greek “tele,” which means far, and the
English word “vision.” ‘“Telephot”—a purer term—
uses two Greek words: “tele” (far), “photes” (light). In
other words: far light.

The 1909 article in MODERN ELECTRICS discussed the
German inventor Ruhmer’s selenium-cell television ex-
periments, in which a number of light-sensitive cells
were arranged into a transmitter of 25 squares. Each of
the 25 cells operated a sensitive relay whemr exposed to
light. This sent an alternating current over a wire line.
At the receiving end were 25 similar relays which oper-
ated incandescent lamps made into a square like that at
the transmitter. This, of course, was a very crude type of
television, but nevertheless a beginning that actually
gave some, if crude, results.

At that time we still used the word “wireless”—the
termination “radio” had not as yet appeared on the
scene. Moreover, the article concerned only wire trans-
mission and reception of television, when and if it came
about. No progress to speak of had been made at that
time in translating light impulses into electrical ones,
while all inventors would have been very happy indeed
to transmit television via wire.

Later on when crude television made its debut it was
still by wire. It was many years later that television im-

“TELEVISION and the Telephot” was the title of

_ pulses finally were sent through space via radio.

Now that sending images by radio is more common
than sending them over wire, the term “television” (cog-
nate with “telegraphy” and “telephony”) is no longer

‘entirely appropriate,

In one of my former radio magazines I suggested (in
July, 1928) the term “radiovision,” a word which ex-
actly deseribes the present video transmission through
space. I am of the opinion that this more modern ex-
pression should bé applied to the new and rapidly grow-
ing art now called “television,” for a number of reasons:

We must always be conscious of the fact that seeing
over a distance will be done in the future in a twofold
manner: one way by wire, cable, ete., the other by radio.

The Bell Telephone Laboratories—always in the van-
guard of television research—have been prominent in

JULY, 1948

By HUGO GERNSBACK

this endeavor for one important reason, That is primar-!
ily to link television with the telephone. When and if the
problem shall have been solved—and it won’t be in a too
distant future—we will have true television applied and
integrated with the telephone. Then when you pick up
your phone it will be possible for the distant subscriber
to see and be seen over the telephone wire.

In the future, also, we will have a good deal of com-
mercial nonbroadcast television over wires, such as in
department stores, in manufacturing plants, in atomic
plants, for controlling distant gauges, in banks for
verifying checks, etc. Indeed, the two latter applications
now are already in use. The field of wire television will
be a vast one.

But, what concerns us at the present is the far greater
application of video: broadcasting through space, which
is, of course, radiovision. This term is far more logical,
because radio broadcasting should logically remain in
its own domain whether it is audio or video. I can easily
see many complications and much confusion in the future
if the new terminology is not adopted soon.

There is no reason why the word radiovision cannot be
sold immediately to the publie, before the video art has
become established throughout the land and has become
more firmly imbedded in our consciousness.

The regular terminology now used in television can
be used with equal facility in radiovision. For instance,
we now use the word “telecast.” Its counterpart in radio-
vision, of course, would be “radiocast.”” A term such as
“televise” would have for its counterpart ‘“radiovise.”
While such words may sound strange at first, they are
no stranger than the old terms were when they first
came into use.

To us it seems that the radio industry should adopt the
term radiovision immediately. Once the country has been
thoroughly equipped with video stations and when tens
of millions of video receivers have been installed, it will
then be too late to make a change. Today it can be ef-
fected without great difficulty, if and when the radio
industry gets behind it. It would appear that the radio
terminology, as applied to video for this reason, would
be most advantageous.

Let us never lose sight of the fact that in the not too
distant future we probably will no longer have sound
broadeasting alone. Most far-seeing radio engineers to-
day foresee the time when there will be only one kind
of radio in this country, namely: sound plus sight. In
this coming development the word Radiovision will up-
hold the radio tradition.
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DR. J. HOWARD DELLINGER, chief
of the Central Radio Propagation Lab-
oratory of the National Bureau of

* Standards, retired on April 30 after 40
years of government service.

He is the discoverer of the simultane-
ous occurrence of solar ecruptions and
radio fadeouts, known as the Dellinger
Effect,

Dr. Dellinger joined the Bureau of
Standards in 1907, working first on

standards of conductivity for copper.
National and ‘international standards
were later based on his work. The scien-
tist initiated radio research in the
Bureau and was made chief of the Radio
Section at its start in 1919. In the early
1920’s he began the standard radio fre-
quency broadcasts of WWV,

Author of over 200 technical papers,
Dr. Dellinger is the radio editor of
Webster’s Dictionary and holds many
posts of importance in American and
foreign technical organizations.

DISABLED VETERANS in New York
City were aided by television last month
in obtaining jobs. Representing the first
major public service program presented
by a TV station, WNBT's “Operation
Success” offered two veterans an oppor-
tunity to demonstrate their skills to the
home viewers. One, victim of a foot in-
jury, and trained by the Veterans’ ‘Ad-
ministration as a draftsman, demon-
strated his-ability by completing before
the camera, a working drawing of a
house. The other veteran showed his
capabilities as an automobile mechanic
by repairing part of a racing car.

Immediately after the broadcast, sta-
tion telephone lines were jammed with
calls. 35 positive offers of jobs were
made and the Veterans’ Administration
expects many additional inquiries.

Further broadcasts are planned along
the same lines.

FM SETS IN BUSES will furnish rid-
ers in Scranton and Wilkes-Barre, Pa.,
with music and news from station
WIZZ. Installation of the receivers has
already been started. The arrangement
is a commercial tieup between the sta-
tion and the bus company.

—The Radio Month

STEREOPHONIC SQUND, produced
by multiple recording on magnetized
tape, was announced last month by
Armour Research Foundation. It is pro-
duced by recording three sound tracks
from microphones placed at different
points.

The three tracks are then ampli-
fied through individual amplifiers whose
speakers are so located as to give the
sought-for two-dimensional effect. Mu-
sic from such a system seems to “sur-
round” the listener, according to the
Foundation.

SMALLER TV STATIONS will he
furnished with the best in program fare
by a new system of “networking” dem-
onstrated for the first time last month
by the Allen B. Dumont Laboratories.
In somewhat the same manner as tran-
scriptions are made of sound broadcasts,
a film record, known as a tele-transerip-
tion, is made of the TV program as it is
broadcast, and prints of the film are
sent out to other stations.

The process involves receiving the
program on a standard kinescope and
photographing the image from the face
of the tube. It was necessary to develop
a special shutter for cameras used in
preparing teletranscriptions.

Although the demonstration indicated
that very little picture quality is lost
in the teletranscription process, its chief
advantage is said to be financial, Pro-
grams of large city stations, whose ex-
penses are already underwritten, may be
syndicated with no extra talent cost.
Filming them from a C-R tube saves
the expense and trouble of keeping mo-
tion picture cameras on hand in the
television studios.

ELECTRON TRACKS have been re-
ported seen for the first time with the
aid of a new photographic emulsion,
Eastman Kodak Laboratories an-
nounced last month.

Electron tracks in emulsions were
reported from the University of Mon-
treal in 1946, but the new Eastman
tracks, first obtained in the company’s
laboratory at Harrow, England, and
later in Rochester, N. Y., are long
enough to remove all doubt as to their
identity. The number of developed sil-
ver grains in a track on the emulsion
ranges from six to a maximum of twen-
ty-eight. The length of the path in an
emulsion is about two thousandths of
an inch, so that a microscope must be
used to see it.

MAGNETIC STORMS which blanket
out radio communications may now be
predicted dependably to within 15 min-
utes, research engineers of the Radio
Corporation of America announced last
month.,

The new accurate predietions are due
to the discovery of a “critical zone” on
the face of the sun. Sunspots in this
area are the ones responsible for radio
“black-outs.” Composition and polarity
of these spots are also factors that de-

‘termine their effect on radio communica-

tions.

150-KILOWATT broadeast station
will be operating by December 1 at San
Luis Potosi, Mexico, near the American
border. The decision made recently by
the Mexican government to license the
station on the new 540-ke¢ channel was
protested by the National Association
of Broadcasters, which contends the au-
thorization contravenes the regulations
made at last summer’s international
conference in Atlantic City. The regula-
tions widened the broadeast band to in-
clude 540 kc but forbade use of the
channel without a regional agreement.

Though no decision has been made i
the U. S, there has been much discus-
sion of reserving the frequency for re-
gional use. The Mexican grant would
make this impossible in a large area of
the United States.

MILITARY TV can be a substantial
aid to victory in any future war, accord-
ing to David Sarnoff, president and
chairman of the board of RCA. Mr.
Sarnoff, who is alse president of the
Armed Forces Communications Associa.
tion, cited a demonstration of airborne
television by the Navy two years ago.
He also listed remote control and direc-
tion of pilotless bombers and ecrash
boats, military spetting, gun control,
and the guidance of bombs, fiying tor-
pedoes, and other guided missiles.

“The day may come,” predicted Mr.
Sarnoff, “when the Commander-In-Chief
in Washington will be able to watch
distant military activities, even over-
seas.”

NEW RECTIFIER TUBE greatly in-
creases the power-carrying capacity of
electrical transmission lines by making
possible the use of d.c. on long-distance
lines. The new tube, a multi-grid thyra-
tron, has a theoretically infinite power-
handling eapacity, according to a recent
statement by Dr. A, W. Hull of the
General Electric Laboratories.

The maximum a.c. which can be car-
ried on a line is limited by the insulation
required to handle the peak voltage. It
is, however, the r.m.s. voltage—which
amounts to only 70.7% of the peak
value—which determines the useful en-
ergy available. Thus, a line insulated
sets for 100,000 volts can do only 70,700
volts worth of work.

Since d.c. voltage does not fluctuate,
the same line could handle 100,000 volts
of d.c., and 100,000 volts worth of en-
ergy would be earried.

Tubes ecapable of handling the trans-

‘mission of current generated at Boulder

Dam to the west coast at almost 300,000
volts can be built. If the power industry
needs them, even larger tubes are pos-
sible.

DR. WILLIAM WILSON, former as-
sistant vice-president of the Bell Tele-
phone Laboratories in New York, died
last month at his home in Raleigh, N. C.
He was an important contributor to the
development of the vacuum tube. At the
time of his death he was professor of
physics at the University of North Car-
olina.

RADIO-CRAFT for
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NEW TELEVISION STUDIOS were
leased last month by the National
Broadecasting Company in New York
City. Three of the RKO-Pathe motion
picture sound studios on upper Park
Avenue will be used for TV origina-
tions. The main studio, measuring 97 x
54 feet, will be the world’s largest tele-
vision studio, according to NBC.

When the new center goes into opera-
tion on July 1, the network will have a
total of five New York studios. The
other two are located at NBC headquar-
ters in Rockefeller Center.

STUDY OF THE 216-500-MC band
to determine its usefulness for tele-
vision will be conducted by a joint
committee of the RMA and the IRE, it
was announced recently. The project fol-
lows a suggestion made by Chairman
Wayne Coy of the FCC to the IRE. The
study will be of a general nature, to
enable the committee to advise the FCC
on the practicability of extending com-
mercial television to 500 me. The pres-
ent band, according to Mr. Coy, is likely
to.prove inadequate.

TRAVEL RESERVATIONS may be
made automatically by Intelex, an amaz-
ing electrical brain which continually
keeps track of available airplane or
railroad accommodations, granting
space to travellers if it can be had or
denying requests when facilities are sold
out.

The new machine, demonstrated last
month by the International Telephone
and Telegraph Corporation, can be com-
pared to a dial telephone system, but it
is much more complex. Clerks at trans-
portation offices send a coded teleprinter
message to the In-
telex asking for a
reservation. T he
machine determines
whether one is
available for the
particular journey
desired, then auto-
matically sends a
message of con-
firmation or denial
to the clerk. Only
one Intelex is need-
ed for a transit
system; it will deal
with offices from
coast to coast.

One-way or
round-trip jour-
neys may be
scheduled, as well
as more complicat-
ed routings. If the
desired reserva-
tion cannot be had,
the mechanism sug-
gests alternative e
ones. A ‘“broadeast
circuit” will inform
all offices as soon as
space is sold out.

-—

The device is also —
applicable to inven-

tory control and

bookkeeping.
JULY, 1948
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DELETION OF CHANNEL 1 from
the band assigned to television trans-
mission was announced last month by
the FCC. At the same time, the commis-
sion ruled all sharing services off the
other 12 video channels and ealled for
a public hearing on the whole television
allocation problem. Both black and
white and color TV will be studied at
the hearing, which will be held in Sep-
tember.

Repeating its statement of 1945 that
“there is insufficient spectrumi space be-
low 300 mc to make possible a truly
nationwide and competitive television
system,” and that such a system must
“find its lodging higher in the spectrum
where more space exists,”” the FCC pro-
posed to look inte the status of trans-
mitting and receiving equipment for the
475 to 890-me band.

UN AMATEUR STATION began
operation last menth from United Na-
tions headquarters at Lake Success.
Using the call K2UN, two 1,000-watt
transmitters will operate in the 10-, 20-,
40-, and 80-meter bands. Complex beam
antennas will assure maximum range
of transmission and recgption.

The station will make it possible for
more information to be spread through-
out the world on UN activities, and will
afford contact with individuals, to an-
swer queries and to carry messages to
and from delegates' families,

Housed in a glass-enclosed booth at
one side of the main public lebby, the
equipment and the semi-circular control
table will be in plain view of UN visi-
tors. Operation will be handled by mem-
bers of the UN Amateur Radio Club.

-

o
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The Intelex, a new electronic device for making frain reservations.
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A MICROWAVE TOWER “to bring
into the laboratory the facilities of the
field” was dedicated by Federal Tele-
communications Laboratories last month
at Nutley, New Jersey. Rising 300 feet
from its base and 358 feet above sea
level, it will make possible the carrying
on of many experiments right at the
best point for a radiator.

The tower, made of steel and alu-
minum, has three main floors which ¢an
be used for research purposes. These are
directly under the top. There are also
several interior platforms for the instal-
lation of experimental microwave equip-
ment. At present work with search radar
is being earried on in the top section (the
parabolic antenna may be seen above the
tower) and the one below is being used
for experimental television transmission
on the high-frequeney television band.

One of the new developments shown
was a two-color radar. Planes equipped
with responders veply to radar challenge
with strong signals, which are shown in
green on one C-R indicator, while an-
other indicator shows the weaker stand-
ard radar reflections from all planes in
the area in yellow.

The two indicators are suspended
above a mirror so that their images are
superimposed and the viewer sees what
appears to be a single indicator. Ad-
vantages are that the much stronger
signals from responder-equipped planes
appear plainly in many cases where the
natural radar reflection is obscured en-
tirely by ground clutter, yet the duplex
indicator can be watched as easily by
the operator as a single screen.



L‘—' i s

Electronics

Fig. 1—Crystal detec-
tors, the old and new.

ODERN development of crys-
tal cartridges has led to
countless new uses of crystals

for detecting, mixing, and rec-
tifying, With improved manufacturing
processes and the use of germanium,
these tiny crystal rectifiers may ulti-
mately replace practically all diode vac-
uum tubes.

The origin of modern crystal car-
tridges lies in the familiar and historie
crystal radio detectors (Fig. 1) of near-
Iy a half century ago.

Not so familiar, however, is the true
story of the discovery and development
of the first erystal detectors. The sup-
posed date of the discovery of the orig-
inal erystal or mineral detector has long
been generally accepted as 1906, when
the first patent was issued. Actually,
discovery of the first crystal detector
occurred four years ealier in 1902 when
Dr. Greenleaf W. Pickard quietly began
his initial experiments in wireless de-
tection. There was no publicity, and no
patent was applied for; but sufficient
evidence has been found to substantiate
this early research.

Early detectors

A suggestion that certain minerals
possessed unilateral characteristics was
advanced as early as 1874 by Braun® of
Germany, but his experiments dealt only
with the conduction—not detection—of
electric waves. Beginning about 1891,
Branly® used combinations of two dis-
similar metals as contact rectifiers of
very low-frequency waves, with only
fair results. Except for occasional
speculation in the technica] press of the
period, the vast pessibilities of crystal
and mineral detectors remained virtual-
ly unexplored.

At the turn of the century there were
five principal methods of detecting wire-
less signals: (1) ‘the metal-filings co-
herer, (2) the liquid barretter or elec-
trolytic detector, (3) the de Forest re-
sponder or anticoherer, (4) the delicate
carbon-steel microphonie detector, and
(B) the intricate magnetic detector. Al-
though sometimes suitable for low-speed
code reception, these detectors were
usually unstable and inefficient; they re-
quired a battery and were critical to ad-
just.

The Crystal Detector

How Dr. Pickard developed the
first popular radio receivers

During the summer of 1902, a young
American radio engineer became keenly
interested in the need for a simpler and
more efficient means of detection. On
May 29, while conducting experiments at
Cape May, New Jersey, with a carbon-
steel detector and a telepheone receiver,
he discovered accidently that messages
could be received extremely well when
the battery was switched out of the de-

Fig. 2—Dr. G. W, Pickard, still active at 70.

tector circuit. This was contrary to the
accepted theory of the time, and indi-
cated that the telephone diaphragm was
being operated entirely by radio energy.
Detérmined to investigate and develop
solid-contact detectors which embodied
this new principle, from that day in
1902 on, Greenleaf W. Pickard—then a
young man of 25—turned his attention
to studies of mineralogy and chemistry.
While leading radio engineers and
experimenters (such as Marconi, Fes-
senden, de Forest, Lodge, Stone, King,
Collins, Pierce, Vreeland, Taylor, and
others) were concerned with the rela-
tive merits of the barretter and coherer,
young Pickard returned to Boston and
quietly began his experiments in search
of suitable rectifying substances. These
experiments continued without substan-
tial interruption for well over a decade.

The first mineral detectar
“At first it was a case of trial and er-
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By JORDAN McQUAY

ror,” relates Dr Pickard, now 70 years

old and still active as a consulting radio
engineer (Fig. 2),

“After building my own test instru-
ments, I began experiments in the sum-
mer of 1902. I started with a typical ear-
bon-steel detector using a focal battery,
and tried all possible variations to im-
prove reception. One day, I obtained the
best results,” recalls Dr. Pickard, “when
I used an oxidized steel surface, instead
of carbon, in contact with a steel
needle.” This occurred on July 25, 1902.

After exhausting the possibilities of
the carbon-steel device as an efficient
rectifier, Pickard was ready to explore
further the field of minerals.

Recalling his fair results with an
oxidized steel surface (essentially an
oxide of iron, or layer of magnetite),
Pickard obtained a small quantity of
lodestone or natural magnetite. “For my
experiment,” states Dr. Pickard, “I used
a fragment of lodestone about 1/10 inch

* thick, placed on a piece of tinfoil to
- provide a large contact area. A copper

wire served as the second member of the
contact.”

On October 16, 1902, this combination
was used successfully for the first time
as a detector without a battery in a
simple receiving ecircuit. Despite .only
fair results, this was actually the first
use of a mineral-type contact detector
for the reception of radio waves. Al-
though Pickard made no attempt to
patent his discovery of the magnetite
detector, the date of this experiment
precedes by four years the issuance of
the first detector patent® and by at least
three years the activities of any other
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Fig. 3—The first patented mineral detector.
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experimenter engaged in similar work.
This is substantiated by Pickard’s-notes
and other data’® on file in the U.S.
Patent Office. Subsequent experiments
with magnetite proved it to be fairly ef-
ficient and capable of withstanding sub-

GALENA HARD RUBBER
HICKEL HANDLE
DETECTOR

CUP AND

BINDING

POsST

STANDARD
AND BINDING

POST

BASE

Fig. 4-FE. |. Co. crystal detector, designed by
H. Gernsback in 1912, orginally sold for 10c
for the complete detector. Probably the most
widely sold detector at any time. Over 250,000

of these detectors were sold.
stantial electrical overloads, but not
very sensitive’.

In September 1903, the first intelligible
speech was received with a carbon-steel
rectifier, and the experiments were re-
peated shortly after with the magnetite
detector’. (Transmission was by high-
frequency spark, incidentally!) Using a
modified form of the device, Pickard
found that the presence of a local bat-
tery did not affect the rectifying action
of the detector. However, the use of an-
other substance was required for more
sensitive and efficient detection.

Early investigations

Beginning in 1903 and continuing for
over seven years, Pickard conducted an
exhaustive investigation of all known
minerals and crystals to determine those
most suitable for the detection of radio
waves. The experiments consisted of
practical listening tests of code stations
in the vicinity, which included the Mar-
coni station at South Wellfleet, Cape
Cod (about 80 miles distant), the Navy
Yard station at Boston (about 40
miles), and the Fessenden station at
Brant Rock, Mass. (about 70 miles).

Minerals were graded on their rela-
tive sensitivity when in contact with a
nonrectifying conductor and with varvi-
ous other rectifying materials. After
testing all minerals available locally and
regionally, in 1905 Pickard began tests
of new and rarer types from chemical
supply companies.

Much of his early work was concen-
trated on metallic oxides. Of the thou-
sands tested, zinc oxide and lead oxide
were identified as highly sensitive ma-
terials early in 1905. Also in that year,
the merits of galena and iron pyrites
were recorded by Pickard. Thereafter,
his work was largely concentrated in
the study of crystalline materials.

The enormous scope of Pickard’s ex-
periments during these years included
not only solid chemical elements, but
chemical compounds of the various
classes—such as oxides and sulphides.
During the course of these experiments,
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Dr. Pickard discovered more than 250
distinct types of material which ex-
hibited pronounced properties of recti-
fication. Since these materials were
tested in contact with a nonrectifying
conductor and then in contact with
other materials, actually more than
30,000 different combinations of rectify-
ing materials were tested and classified.
This spectacular accomplishment repre-
sents one of the most detailed technical
investigations in the history ef radio.

During the latter part of 1905, occa-
sional references to Pickard’s experi-
ments began to appear in the technical
press. Then, for perhaps the first time,
many engineers and experimenters real-
ized the potential importance of mineral
rectifiers and detectors. Austin, Pierce,
Round, Fleming, and others.began inde-
pendent experiments.

m—mPRESSURE ADY SCREW

¢ TERMINAL

STEEL Sté.~ f
CARBORUNDUM

Fig. 5—Dr. Pickard's holder for carborundum.

The silicon detector

Although he had found no detector
with extreme sensitivity by the fall of
1905, Pickard continued his investiga-
tions, knowing the characteristics of
materials most likely to provide efficient
and satisfactory rectification. He knew

During the last months we
have had a great many inquiries
tor Carborundum, Molybdenite
and Silicon Detectors.

We felt that it would be
unwise to manufaciure any of
these Detectors. as almost every
month a new substance is dis-

covered, proving better than
those invented before.

We therefore decided _to
manufacture a universal De-
tector stand which could be
used in connection with any

substance—old. ncw, and as yet
to be discovered,

Our customers will agree
with us that this is a sensible
method, as it will then not be

necessary to buy a new detecior every time a new substance is found.
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a mineral with a high specific electrical
resistance was required.

In November, 1905, Pickard read® of
a new electric-furnace product known
as silicon, which had not only a high
specific resistance but a considerable de-
gree of hardness and a high melting
point. A sample of silicon was received
and tested by Pickard on Aug. 13, 1906.
When suitably mounted, with a flat sur-
face of the silicon in centact with a steel
hair wire (later known as a catwhis-
ker), the detector proved extremely sen-
sitive despite critieal adjustment.

Satisfied with his results, Pickard ap-
plied for a patent covering his use of
silicon in a special holder. This was
finally granted® on Nov. 20, 1906. It
was the first patent’ issued for a con-
tact-type mineral detector; it is shown
in Fig. 3.

Other types of crystals

During 1906, another contact detector
using earborundum was devised by H.
H. C. Dunwoody, a retired Signal Corps
general.

Carborundum, an electric furnace
product, was somewhat of a novelty at
that time, and Dunwoody conceived the
idea of using it as a detector in a large
number of wireless applications. He ap-
plied for a broad patent for his device,
but before the patent was granted® Dun-
woody sold his idea of a carborundum
detector to the American de Forest
Wireless Telegraph Company.

Convinced of the possibilities of car-
borundum but unable to operate the de-
tectors properly, the de Forest Company
employed G. W. Pickard—Dby then a rec-
ognized authority on miineral detectors

in ALL Detectors of tlus type the substance is clamped between two
metal parts and this feature is found in our new Universal Stand. i

The two uprights hold a movable horizontal bar, at the end of which
3 heavy brass disc is provided. At the other end a knurled rubber handle
is attached. making. adjusting easy, and also preventing current leakage
through the body while adjusting.” One horizontal bar and disc is nickel
plated, the other bar and disc silver plated We find this combination
gives the best results. i | i .

A spiral spring is provided between each disc and upright, making
it possible to adjust the detector very accurately and sensitively.

When detector is adjusted screw down the two upper thumb-screws
and the detector cannot possibly get out of adjustment.

We also furnish a pair of finely nickel plated steel pinchers, as they
facilitate the handling of small pieces of the various substances a greatl
deal. Without these pinchers adjusting and placing small pieces correctly
s veéry turcsome. . i |
¢ guarantee that our Universal Detector Stand will do all and just!
as good work as expensive stands in which you pay for fancy trimmings, etc.

You want to get results. Qur instrument furnishes them an don’t
tax your pocket-book. Size of base, 3 inches in diameter.

pZ30 Electro Universal Detector Stand .. B L s L 81.00
By wmail, extra 010

NOTE.—Parts to this Stand
with Carborundum, Silicon. Molybdenite or uny other patented substance.

Fig-. &—The first crystal holders were offered in 1908 by the Electro Importing Company.
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—to explain the proper adjustment and
operation of the detectors to de Forest
engineers and technicians. Pickard soon
introduced new crystal holders (Fig. 5)
for the carborundum, and later designed
holders for carborundum detectors used
with the de Forest Type 8 receiver.

The ecarborundum detector was
rugged and stable®, and it became fairly
popular with commercial operators.
Considerable contact pressure was re-
quired for efficient operation, and a local
battery and potentiometer were neces-
sary for varying the sensitivity. How-
ever, the detector did not require fre-
quent adjustment.

In May of 1906, L. W. Austin pro-
posed that contact detectors could be
made of any material or combination of
materials, so long as the two contact
elements were brought together with
sufficient pressure. However, his at-
tempt to patent a holder® met with
failure. Continuing his activities, Aus-
tin developed a unique detector consist-
ing of tellurium and silicon arranged in
a thermocouple. Although patented”,
the device had little practical applica-
tion.

Later developments

Continued popularity of the silicon de-
tector was assured by the middle of
1907, but Pickard did not abandon his
search for more sensitive rectifying ma-
terials.

He developed an improved silicon de-
tector”, more rugged and with higher
sensitivity, which was subsequently
adopted as standard by the Army Signal
Corps.

Expanding his earlier experiments
with zinc oxide, Pickard perfected a
sensitive contact rectifier known com-
mercially as the “perikon” detector®™.
The unilateral element of this device
consisted of a combination of zinc oxide
and copper pyrites.

By this time, many experimenters had
become interested in contact detectors,
and the majority believed that the ac-
tion was entirely thermoelectric in na-
ture. Despite the firm beliefs of engi-
neers and experimenters such as de
Forest', Acheson®, Pierce'”, Tissot, and
Fleming®, Pickard proved conclusively
that the action was not thermoelectric
but a true rectifying action.

Subsequently, Pickard was successful
in producing oscillations with a crystal
detector circuit, so that the circuit could
be operated as a beat receiver,

Later, Pickard developed and pat-
ented a molybdenite detector”, an im-
proved zincite-chalcopyrite detector™,
and the “pyron” detector composed of
iron sulphide.

During this period, a number of other
materials such as galena, iron pyrites,
and pyrolusite, were perfected for use
as contact rectifiers. In particular, the
galena detector (Fig. 4) proved ex-
tremely popular because of its high sen-
sitivity.

Heyday of crystal detectors

Public interest in crystal detectors,
beginning in 1909, had a profound effect

Electronics

$ Lo |

on the popularization of radio and, even-
tually, broadcasting.

The first commercial crystal holder
(Fig. 6) was advertised by Hugo
Gernsback’s Electro Importing Com-
pany of New York in its Catalogue 5
and in the technical press® in the fall
of 1908.

There was no vast radio industry at
that time; but to meet the increasing
demands of amateurs, and later, the
general public, more and more firms
turned to the manufacture and sale of
crystal detectors and receivers from
1910 to about 1920.

All this came to an end with the de-
velopment of the vacuum tube which,
at that time, proved a far more efficient
detector and rectifier than any mineral
substance. Today, only memory serves
as a reminder of the heyday of crystal
detectors, but the early work of Dr. G.
W. Pickard remains a monumental
achievement of historical importance.

Dr. Pickard believes today that many
of the useful radio and electrical pos-
sibilities of minerals and crystals have
vet to be explored and developed.

“Any contact which doesn’t obey
Ohm’s law can be used to produce oscil-
lations,” states Dr. Pickard. “If it can
be made to oscillate, a crystal rectifier
can also be made to amplify—although
the simple contact must be changed to
something more complex.”

And in the light of highly successful
experiments which are now in progress
at the laboratories of several univer-
sities, the eventual use of certain min-
erals and ecrystals for amplification is
a distinct probability.
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PHOTOELECTRIC EYE PROTECTS SUNBATHERS.

THE science of electronics, in addition
to performing such varied chores as
arousing sleepwalkers and opening gar-
age doors, has invaded still another
sphere of activity. Bathing beaches, for-
merly associated with bathing beauties,
playboys, and escapists from the oppres-
sive heat of cities, may now be the prov-
ing grounds of science. The all-seeing
photoelectric eye will scan sun bathers
and ration the amounts of suntan.
Tourists to Florida beaches next win-
ter may be seen carrying, in addition
to their usual luggage, a device resem-
bling an overgrown portable radio, with
a knob on top. Inside the wooden con-
tainer is a photoelectric tube which con-
trols a flow of current in direct propor-
tion to the intensity of the light enter-
ing the box. The unit uses standard
equipment for correlating light intensity
and exposure time, as is done in making
exposures for photo engravings.In meas-
uring sun-tan, the device automatically
fixes the period of time in relation to the
amount of light—thus preventing unde-
sirable sunburn. :
Where breathes there a man with skin
s0 immune that he has not at some time
lain overlong under a deceptively hazy
sky and gone home with a burning, iteh-
ing, tortured hide? Some light-com-

plexioned individuals even refuse to go
to a beach at all because they know that
no matter how much they may enjoy
their revels in the surf and their gam-
bols on the sand, the next week’s agony
may be small recompense. For these un-
fortunates, electronics come to the
rescue.

Fair, sensitive skins of blondes, for
instance, cannot tolerate more than
twenty minutes of bright sunlight, with-
out inviting a painful lobster red. Hazy
days with intervals of cloudiness and
brightness, are even more problematical
to sensitive skins. On such days, the all-
seeing and scientifically accurate photo-
electric eye can dole out proper doses of
sunshine to sun bathers. The indicator
on the dial of the General Electric gad-
get is set on the desired duration of
time, assuming bright sunlight, say 20
minutes. A switch is flipped, and the
electronic tube passes electric current in
proportion to the intensity of the light
actually present. An indicator on the
dial slowly moves back to zero at a speed
depending on tube current. When the
dial registers zero, the desired amount
of suntan has been obtained, and either
a bell rings or a light flashes a visual
warning. Net results—scientific sun
bathing! ?
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. in the electronic nose.

Above—The halogen-sensitive element used
Left—The
halogen smokes

burning
driftwood splinter releases
which are drawn through the "pistol barrel”
to the sensitive element. Upper meter shows

presence and concentration of vapor or gas.

The Electronice Nose

NE of the latest developments
in the application of elec-
tronics to industry is an “elec-
tronic nose” capable of indi-

cating the presence and the strength of
an odor. The instrument adds the sense
of smell to the other human functions
which can be duplicated by science—

t“:r

DE g
-+
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INNER CYLINDER < T
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Fig. 1—Gas leaks are found with this circuit.

hearing (the microphone), speaking
{the loudspeaker), sight (the photoelec-
tric tube), and touch (simulated by
special instruments).

The new device, born racently in the
General Electric Laboratories, is expect-
ed to be most valuable in detecting the
presence of harmful smokes and gases.

Emission of electrons is a common-
place in radio. Vacuum tubes are based
on this. That positive ions can also be
emitted by the action of heat is not so
well known. The polarities of the vacuum
tube must be reversed: the cold anode is
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made negative and the heated cathode
positive. Ion emission can take place in
air, unlike electron emission, which re-
quires a near-vacuum.

This device makes use of the ion emis-
sion, which increases when the cathode
is struck by vapors of the halogen fam-
ily. This includes Jkromine, iodine,
fluorine, chlorine, and their compounds.
It is especially sensitive to chlorine com-
pounds such as carbon tetrachloride,
chloroform, and Freon.

Fig. 1 shows the structure of the
“electronic nose.” The platinum wire
heater heats the inner cylinder or cath-
ode. D.c. is applied between the outer
cylinder and the cathode. The negative
charge on the outer cylinder attracts
positive ions emitted by the cathode, and
a current flows through the meter.

A flow of air is maintained through
the spaces between anode and cathode.
When the air contains chlorine vapors,
the stream of ions flowing from cathode
to anode’increases. The resulting in-
creased meter reading indicates the
presence and relative concentration of
these vapors in the air.

Increased ion-flow also takes place
when certain types of solid particles are
added to the air. The nose will “smell”
smoke produced by burning of any sub-
stance containing iodides, chlorides,
bromides, and fluorides.

In its present form, the elements be-
come corroded after too much exposure
to vapors, and they must be replaced;
there is promise, however, that more
research will enable the ‘“electronic
nose” to maintain its sensitivity for
longer periods.

Practical uses for the device are
manifold. It can be used, for instance,
to detect gas leakages. In one refrigerat-

“ing system: using Freon gas, the air in-

take nozzle is moved around near places
where the Freon is suspected to be leak-
ing. If it is actually leaking some of it
will get into the spaces between cathode
and anode of the detector and the rising
meter reading will indicate the leak.

Fig. 2 shows another interesting
method for making the unit indicate the
presence of vapors. The speaker trans-
former, condenser, and glow-discharge
tube form a relaxation oscillator. The
current through the d.c. circuit (con-
trolled by the emission of the cathode)
builds up a charge across the condenser
When the charge is high enough the
glow tube breaks down and shorts the
condenser, which then starts charging
again. Each time the glow tube breaks
down a click is heard in the speaker. As
the amount of vapor in the air increases,
ion emission increases, the condenser
charges more quickly and the clicks in

the speaker speed up.
t AC f

%

Fig. Z—A gas leak sounds audible alarm.
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Television Camera Preamplifiers

By EDWARD M. NOLL

AMERA preamplifiers are used to
bring up the very weak output of
the eamera tube to a level.suitable
for transfer through a co-axial

cable to the main video amplifiers. Gen-
erally, four or five stages are necessary.

| CAMERA PRE -AMP

tion. Only the parts within the dash-line
rectangle are built in the camera.

The three major problems in the de-
sign of a preamplifier are: maintenance
of a high signal-to-noise ratio with an
extremely low-level signal; obtaining
the proper band width to amplify all
components of the picture signal; and
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CAMERA BLANRING —-{B SHADING GENERATOR
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BLANKING FROM SYNC GEN HORI2 AND VERT DRIVE PULSES SYNC GEN
Fig. |—Blanking and sync voltages are usually generated at the master control.

To keep the signal above the noise level,
the preamplifier is placed near the cam-
era tube. Even with the preamp
mounted close to the camera a number
of unusual precautions must be taken
to keep the signal-to-noise ratio high
and to amplify linearly a band of fre-
quencies extending from 30 cycles to 4
or 6 me.

A block diagram showing the main
components of the camera circuit ap-
pears in Fig. 1. Not all of these com-
ponents are a part of the camera proper,
but they are essential for proper opera-

proper shielding to prevent hum and
the introduction of spurious signals.

Since output from the camera tube
is so small, noises which are considered
insigntficant in other work, such as
thermal and tube shot noises, seriously
affect a camera circuit.

Thermal agitation in the output re-
sistor of the camera -tube contributes a
considerable amount of noise. The am-
plitude of this noise rises as the square
root of the resistor value, while signal
output rises directly as the resistance
value. Consequently, the best signal-to-

noise ratio is obtained with the highest
value of resistance.

There is a limit to the possible value
of the output resistor. While output and
signal-to-noise ratio do improve with
greater resistances, the distributed ca-
pacitance of the camera and tube cir-
cuits does not allow the high-frequency
output to increase at the same rate as
output at middle and low frequencies.
The maximum permissible resistor value
is limited by the allowable amount of
high-frequency loss, which must be com-
pensated for in a later stage (the high
peaker) of the preamplifier. Located at
a point where the signal reaches an ap-
preciable level, it attenuates the middle
and low frequencies until they reach a
level comparable to that of the highs.

Frequency response

The over-all frequency response of
the camera preamp must be linear over
a wide range. To follow an abrupt
change in brightness along one line of
the picture requires a very fast change
in voltage, or good high-frequency re-
sponse; to follow a very slow change
requires good low-frequency response.

The high-frequency response is re-
stored by special series or shunt peaking
systems. Every possible precaution is
taken to keep distributed capacitance at
a minimum, particularly in the camera-
tube output circuit. If the circuit capac-
itance is held at a minimuin, the output
load resistor can be made higher, and
more gain can be obtained. Miniature
tubes, with their low input and output
capacitances and high gain, have great-
ly improved and simplified camera pre-
amplifiers.

A cathode follower is often used in
the. input stage because of its lower in-
put capacitance. Cathode followers are
used in output circuits as impedance
transformers, to obtain the low-imped-
ance signal necessary to match the co-
axial transmission line without high-
frequency loss.

The good low-frequency characteristic
and the high gain of the preamplifier
make microphonies and hum pickup im-
portant. The preamp must be properly
shielded, very carefully decoupled. at the
power supply point, and must use non-
microphonie tubes. Wiring must be done
carefully to prevent hum and low-fre-
quency oscillation (motorboating). In
most units, d.c. is applied to the heaters.

In some cameras, special clamping
circuits are used to sustain low-fre-
quency response. When this system is
used, the earliest stages have relatively
poor low-frequency response, and, there-
fore, are not susceptible to microphonics
and hum. In a later stage the low-fre-
quency components and the d.c. black-
level signals are re-inserted by means of
the clamping circuits.
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The camera tube is well shielded.
This prevents hum pickup from motor-
driven focusing and view-finder sys-
tems,

Special compensating circuits must be
used to remove spurious signals inserted
into the camera output during the beam
retrace period, when relatively high-
voltage transients are generated in the
deflection coils.

High-frequency peoking
The equivalent output circuit of the
camera tube is shown in Fig. 2-a. Re-

sistor R1 represents the output resist-
ance, and capacitor Cl represefits the
$IG PLATE OF CAMERA TUBE
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Fig. 2—H.f. compensation for camera tube.

total distributed capacitance in shunt
with the resistor. As in all amplifiers,
the eapacitance shunting the output re-
sistance reduces the net impedance at
high frequencies. In the case of camera
tubes, where the signal passing through
the resistance is extremely weak, the
resistance must be kept as high as pos-
sible to develop an appreciable voltage.
But, as the value of the resistor in-
creases, the high-frequency loss becomes
more serious. To obtain appreciable out-
put voltage from an iconescope circuit,
the output resistor must be approxi-
mately 300,000 ohms. Obviously, high-
frequency loss is great. In a typical ex-
ample, the output impedance consists of
300,000 ohms shunted by an effective
8-uuf capacitor. With this combination
the output is reduced to 70.7% of the
mid-frequency level at 67,000 cycles. A
good deal of compensation is necessary
to obtain linear response up to 5 me at
the preamplifier output.

Two basic compensating tircuits are
shown in Figs. 2-b and 2-c. In Fig. 2-b
a simple inductor-resistor combination
is used. Its rising impedance with fre-
quency compensates for the decreasing
impedance of the camera-tube output
circuit. If the time constants of these
two networks are made equal, the high-
frequency loss and phase shift will be
compensated for.

With the capacitor-resistor combina-
tion of Fig. 2-¢ a similar relationship
exists, where the time constant of R1-C1
and R2-C2 must be equal for proper
compgnsation. With this method, C2 pre-
vents the transfer of the low and middle
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frequencies to R3, while it readily
passes the high frequencies.

Amplifiers following the high-peaker
network must have a linear response
over the entire range. The combination
of the output impedance of the camera
tube, the high-peaker stage, and the fol-
lowing linear amplifiers, produces a
camera preamplifier with a linear re-
sponse over the entire video range.

Typical preamplifiers

A typical iconoscope preamplifier is
shown in Fig. 3. It uses the R-L method
of high peaking, as in Fig. 2-b. The
peaking circuits are adjustable and are
set when aligning the camera. In prac-
tice, the high peaker is set to give the
best horizontal resolution without the
appearance of transients in the picture.

The preamp of Fig. 3 uses a cathode-
follower input stage, followed by a
jinear amplifier and the high peaker.
Another amplifier follows the high
peaker and feeds the output tube.

The normal input capacitance of the
1851 is 16 npuf; by connecting the tube
as a cathode follower, the effective input
capacitance becomes only 2 puf. This
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Fig. 4—Detail of first amplifier stage, Fig. 3.

permits the use of a higher-value load
resistance with an attendant increase in
camera output voltage and signal-to-
noise ratio.

The iconoscope output circuit and
video input stage are shown in detail in
Fig. 4. The actual resistive load on the
iconoscope consists of R4 in series with
R7. Although these are only 75,000 and
750 ohms, respectively, the resistive load
on the iconoscope is actually 300,000
ohms because of the effective increase
in input resistance when the tube is used
as a cathode follower.

R6 and R7 in series form the cathode,

output resistance. The grid return is at
the junction of these two resistors to
obtain the proper bias. Rb is a parasitic
Suppressor.

BHFILAR
yie'

B+

Fig. 3—|npuf and output stages of this 5-tube oreamplifier are cathode followers.
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Since the average emission from the
iconoscope increases when the collector
ring is operated at a slightly positive
potential with. respect to the signal
plate, a positive voltage is taken from
the cathode of the input stage and
passed through R1 to the collector. The
a.c. variations are effectively filtered to
produce a d.c. voltage across C1, which
makes the collector ring slightly posi-
tive with respect to the signal plate,
which is at the d.c. ground potential.
This circuit does not affect the a.c. out-
put variations across R6 and R7.

The shading signal is introduced
through a voltage-divider network to
keep it at the same low level as the
camera-tube output signal. R3 serves as
a termination for the shading generator.
R2 is very large and effectively isolates
the capacitance of the shading genera-
tor circuit from the iconoscope output.

The wire sereen often placed around
the iconoscope near the meosaic and sig-
_nal plate keeps the capacitance of the
signal plate to ground constant.

Bifilar winding

The third stage of the camera preamp
in Fig. 3 uses a high-peaker network
with an clectrical equivalent of the
series R-L. combination of Fig. 2-b. In
the high peaker, the requirement is that
the quotient of L./R be equal to the time
constant of the iconoscope output cir-
cuit. However, the value of L is limited
by the distributed shunt capacitance of
the high peaker stage itself. For ex-
ample, assuming a certain shunt capaci-
tance value, the value of L must be
chosen to produce a linear frequency
response up to about 5 me. The variable
quantity is the resistance. If, as is usu-
ally true, there must be substantial com-
pensation, the resistor value becomes
extremely low. In the preamp of Fig. 3,

‘5}?

a b ¢
Fig. 5—High-peaking for plate circuits.
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it is about 6 ohms. If a conventional
video amplifier output circuit is used, as
shown in Fig. 5-a, the 6-ohm value of
R is much lower than the power supply
impedanece. The load on the high peaker
stage is not, therefore, really 6 ohms.

An effective 6-ohm load can be placed
on the high peaker by placing the re-
sistor across the power supply, as in
Fig. 5-b, but this would call for a
mammoth B supply to furnish the tre-
mendous d¢urrent the resistor would
draw. The solution to the problem is
the bifilar winding (Fig. 5¢).

A bifilar winding consists of two very
closely spaced windings with unity coup-
ling and a uniform transfer over a very
broad band. The 6-chm load is placed
between the low side of the secondary
winding and groungd. For the a.c. signal,
the load is the series impedance of L
and R; the d.c. power supply has been
effectively isolated.



NTEGRATING and differentiating

circuits are among the most useful

of those employed in present-day

electronic developments. It would
have been almost impossible to develop
telemetering systems, radar, high-speed
counters and television to their present
state of perfection without themn.

The differentiator or “peaker” is a
high-pass filter designed to produce
sharp pips of short duration when rect-
angular voltage waves are applied to its
input terminals. It consists of a capaci-
tance and resistance in series across the
voltage source. The leading edge of the
wave causes the voltage across the re-
sistor to rise sharply to maximum and
then decay as the charge builds up on
the capacitor. When the capacitor is
fully charged, the voltage across the re-

. sistor drops to zero and remains there
until the lagging edge of the input pulse
comes along. Then the condenser dis-
charges through the resistor to produce
a voltage pip in a negative direction.
The pips are sharpest when the time
constant (R xC) of the resistance-
capacitance combination is shartest.

The integrator circuit is physically
the same as that of a differentiator. But
it is designed as a low-pass filfer and
the output voltage appears across the
capacitance. The output voltage wave-
shape follows the gradual rise and fall
of .the capacitor charge. This circuit is
often used ahead of triggered oscillators
and gating circuits when they must re-
spond only to mput pulses of compara-
tively long duration. The time constant
of the circuit should approach or equal
the duration of the operating pulse.

In the television receiver, there are
two sweep circuits that must be syn-
chronized with those of the transmitter.
One sweeps the beam horizontally at the
rate of 15,750 times per second; the
other sweeps it vertically at the much
slower rate of 60 times .per second.
Synchronization is accomplished by
superimposing a number of rectangular
pulses on the picture signal as it is sent
out from the transmitter. The receiver
must interpret these pulses, feeding one
pulse every 1/15750 second to the hori-
zontal sweep circuit and one every 1/60
second to the vertical sweep circuit. The
trick is that the 1/15750 second pulses
must continue all the time, even during
the relatively long period each 1/60 sec-
ond when vertical synchronization is to
be applied.

A portion of the series of synchroniz-
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TELEVISION COUNTERS

Television pictures are stabilized with differentiators and integrators.

By ROBERT W. EHRLICH

ing pulses as they are included in the
video signal is shown at e in Fig. 1.
During most of the 1/60 second “field”
period, narrow pulses are sent out at
such rates as to synchronize the 15,750-
cycle horizontal sweep oscillator fre-
quency. During the interval when the
vertical synchronization is to take place,
high-rate pulses are still sent out but
they are made very much wider.

LAST HORIZ. PULSE
Iy 1ST HORIZ PULSE OF NEXT FIELD
A
INPUT TO
—— i
DIFFERENTIATOR

N

VERT SYNC
PULSES

DIFFERENTIATOR
b - —
QUTPUT

Fig. 1—The leading and trailing edges of
the rectanguler pulses produce sherp pips.

V15,750 SEC (Hy

When the synchronizing signal of @ is
applied to the differentiation -circuit,
Fig. 2, the output of the latter s a num-
ber of extremely sharp positive pulses
which correspond to each sudden rise in
synchronizing voltage, as well as sharp
negative pulses corresponding to each
drop in synchronizing voltage. These
pulses are shown at b in Fig. 1. The
polarities in the circuit are such that
the sharp positive pulses will cause syn-
chronization of the loeal sweep oscilla-
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Fig. 2—A typical synchronizing separator
designed for use in a television receiver.

tor, whereas the negative ones are
clipped off in the grid circuit of the fol-
lowing tube and so have no effect. It will
be noted that the positive pulses appear
at the differentiator output at a con-
stant rate during this period, irrespec-
tive of the width of the corresponding
synchronizing impulse from the trans-
mitter. The horizontal sweep circuit is
then locked in with the transmitter at
all times, even while the wide pulses are
being transmitted.

The same sync signal is applied to an
integration circuit, Fig. 2, Here the
narrow horizontal pulses cause only a
small integrator output, which is too

small to affect the vertical oscillator cir-
cuit. However, shortly after the end of
the field, the wider vertical impulses al-
low a greater charge to accumulate on
the integrating eapacitor, and the out-
put of the integrator is then the broad
pulse shown in Fig. 3-b,

You may feel that this broad pulse is
not sufficiently sharp to accurately syn-
chronize the vertical sweep oscillator.
Remember that the period of this oscil-
lator is relatively long, 1/60 second.
When Fig.3-b is redrawn to show a com-
plete vertical cycle, these pulses are
seen to be relatively short compared to
the entire cycle.

Separation of horizontal and vertical
synchronizing pulses is only one of
many applications for these versatile
circuits. Even in the same television re-
ceiver, integration is often used again
for another purpose. In many of the
low-cost television receivers, the pulses
of Fig. 1-b are rectified to cut off the
negative pulses and clipped to flatten
the tops of the positive pulses. The re-
sulting series of short, flat-topped pulses
is then integrated to produce a saw-
‘tooth waveform. The sawtooth wave is
amplified directly and used to drive the
scanning spot horizontally across the
face of the cathode-ray tube.

Both the designer and the serviceman
must be familiar with the principles of
integration and differentiation circuits.
This necessity for the designer is ob-
vious, but the serviceman must also rec-
ognize these functions when they ap-
pear in the circuit diagram of some
equipment. On a diagram the R-C type
of differentiator looks like a standard
audio coupling circuit in which the ca-
pacitor need only be large enough to
pass the lowest audio frequency con-
cerned. On the other hand, the time con-
stant of a differentiator circuit must be
set at an exact value. Replacement with

LLEd
a|| Il I] I” I _INPUT TO INTEGRATOR

|VERT Swhc

PULSES
P oSG ~-OUTPUT OF INTEGRATOR
Fig. 3—The broad vertical pulses build

up a charge on the integrating condenser.

an incorrect component or failure to re-
place a capacitor or vesistor that has
changed value will completely destroy
the effectiveness of the circuit and of
the apparatus in which it is employed.
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Tiny Scgnal “Tracer

By RUFUS P. TURNER

PRACTICAL signal tracer
that takes no more room in the
serviceman’s pocket than a
book of safety matches is al-
most a believe-it-or-not item. Yet, here
is one that actually is built inside a
book-match cover. We believe this is the
ultimate in compaect signal tracers.

ey

—wv

Fig. 2—Parts are mounted on thin fiber card.

The vest-pocket signal tracer de-
seribed in this article definitely is not a
toy. Its essential components are a
crystal diode, coupling capacitor, and
load resistor—the same parts used in all
modern, batteryless probes. Its small
size makes it exceptionally easy to carry.

In spite of its tubeless design, this
signal tracer has sufficient sensitivity to
give a good headphone signal right down
to the antenna and ground terminals of
a receiver. It may be used on both a.f.
and v f. signals, And it can be used as
an a.f.-r.f. probe for a d.c. vacuum-tube
voltmeter. It cannot be damaged by d.c.
voltages in the set under test.

Circuit details

The circuit schematic of the signal
tracer given in Fig. 4 will be recognized
as the standard shunt diode rectifier cir-
cuit employing a 1N34 crystal. The
coupling capacitor C serves also to iso-
late the tracer circuit from d.c. voltages.
R is a l-megohm load resistor across
which the output voltage is developed.

Signals as high as 30 volts r.m.s. may
be applied continuously to the input ter-
minals without damaging the crystal.
Somewhat higher voltages may be ap-
plied momentarily. This will be satisfac-
tory in most signal-tracing operations.
If a 1N38 crystal is employed, much
higher signal voltages may be handled.
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Figs. 2, 5, and 6 show constructional
details of the signal tracer. All parts are
visible in the photographs (Figs. 2 and
3) and in the layout drawing (Fig. 5).

The parts are mounted on a thin ecard
of fiber or stiff cardboard measuring 1%
x 17/16 inches. The pigtail leads of the
crystal, resistor, and capacitor are
pushed through pinholes in this card so
that all connections may be made on the
reverse side of the card. After the parts
are mounted and the wiring completed,
the card is stapled into the match folder
in place of the matches. A regular desk
stapler may be used.

Small-sized components are employed
throughout. R, for example, is the small-
est Y%-watt carbon resistor, and C is an
Aerovox type 1469 miniature miea
capacitor.

The input and output terminals are
small coil springs wound with No. 20
bare solid hookup wire. These springs
may be made by close-winding 4 or 5
turns of the wire around the thin end of
a standard phone tip, then slipping off.

_ The two ends of each coil are passed

through pinholes in the mounting card
and soldered together, for support, be-
hind the card, as shown in Fig. 6. Head-
phone cord tips may be inserted directly
into the two output spring terminals

Fig. 3—A straight pin is used as test prod.

(see Fig. 2). Wire leads may be pinched
between turns of the two input spring
terminals. In Fig. 3, a straight pin is
shown pinched into the input spring ter-
minal A to be used as a simple test prod.
Input terminal spring B must be con-
nected to the chassig or B-minus ter-
minal of the radio or amplifier under
test. .

The folder may be closed as easily as

Fig. 1—Signal tracer in a matchbeok

any ordinary book of matches (see Fig.
1), and the closed signal tracer fits com-
fortably into a vest or shirt pocket. A
miniature hearing-aid phone may be
tucked away in the vest pocket along
with the tracer.

Using the tracer

When tracing signals through a radio
receiver, a modulated r.f. signal must be
fed into the receiver. Headphones then
may be employed with the tracer, and
tests may be made in any stage in the
set.

RPE.... .
i
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Fig. 4—Schematic diagram of the tiny tracer.

Clip the exploring prod into input
spring terminal A, as shown in Fig. 3.
Connect input spring terminal B to the
chassis of the receiver by means of a
short, flexible lead.

The tracer may be used also as an
a.f-r.f. probe for a d.c. vacuum-tube
voltmeter. Connect the negative meter

THIN FIBRE PANEL I-3/47X1-118

SPRING CLIP

IN34
“ ‘Lb?»..%

STAPLE TO MATCH COVER
Fig. 5—Dotted lines show wiring under card.

terminal to tracer output terminal 1,
and the positive meter terminal to ter-
minal 2. The meter reading will indicate
the peak value of the voltage being
measured, that is, 1,414 times the r.m.s.
value, except on the 0-3 volt scale of the
meter where the reading will be some-
what lower than the peak value.
COIL SPRING - 4 OR 5 TURNS N°20 WIRE CLOSE WOUND

1/8 QUTSIDE DiA
/HOLE PANEL

el
LsoLoer
Fig. 6—Attachment of the spring terminals.

As a2 probe, the tracer also may be
employed with an audio amplifier when
loudspeaker operation is desired. In this
application, connect the input terminals
6f the audio amplifier to the two output
terminals of the tracer, and use the
tracer in the usual manner.
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Double-Bridge
V.T. Voltmeter

By I. QUEEN

ODERN radio, television, and
other electronic circuits often
have resistance loads of 1 meg-

ohm and higher. A meter of
exceptionally high resistance is needed
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Fig. 1I—Complete schematic of the instrument.

when "measuring voltages across such
high values. For example, an 11-meg-
ohm voltmeter reads about 15% lower
than actual value when connected across
2 megohms. The error is reduced by in-
creasing the resistance of the meter.

The instrunient shown in the accom-
panying photographs was designed for
negligible loading of high-resistance cir-
cuits. On low d.c. voltages its input re-
sistance is approximately 2,500 meg-
ohms. On the higher ranges, it is about
22 megohms. It can measure a.c. and r.f.
voltages with unusually low loading ef-
fect. The several ranges are individually
adjusted for accuracy. Each range is
provided with a separate potentiometer
to calibrate it whenever necessary.

There are eight voltage ranges. The
full-scale readings are: 0.4, 0.8, 2, 4, 20,
40, 200, and 400 volts. This gives plenty
of overlap and covers values used in
most work. Ordinarily, eight ranges re-
quire an 8-position switch. Only a 4-
position switch is necessary in this in-
strument. The numbher of ranges is
doubled by S1, “x 2" switch.

Another switch, S2, converts the in-
strument into a high-precision milli-
ammeter. The current ranges are the
same as the voltage ranges.

Front panel and chassis views are
shown in the photographs. The metal
cabinet measures 9x 6 x5 inches. The
a.¢, zero control is at lower left, the d.c.
zero control in the center, and the range
switch at lower right.

The complete schematic appears in
Fig. 1. The power supply is a simple one
using an R-C filter. The adjustable
10,000-ohm, 10-watt resistor is varied

T

until the voltage across the filter con-
denser measures about 220. The B-
minus is not grounded.

Two bridge ecircuits are used for
measuring d.c. volts. The first is a con-
ventional double-triode bridge which
cancels fluctuations in plate and fila-
ment voltage. One of the control grids
has constant potential and takes no part
in medsurements. The second grid is
connected to the voltage being measured.

The other bridge balances out grid
current. A simplified schematic is shown
in Fig. 2. Internal resistance between
the control grid and each of the other
tube elements is drawn as an equivalent
resistance. Actual resistor values de-
pend upon such factors as tube gas,
leakage, and grid emission., If the tap
on the potentiometer is adjusted to
balance the bridge to ground, no cur-
rent will flow through the center arm no
matter how much resistance is present
in the circuit.

When grid current is low, the input
resistance to the tube is extremely high.
With complete grid-current balance this
particular voltmeter reaches an input of
about 2,500 megohms on the low d.c.
voltage ranges. This is practically an
open circuit which cannot load any cir-
cuit normally encountered in shop or
laboratory. Consequently, we can use an
isolating resistor of as high as 20 meg-
ochms right in the negative d.c. probe.
This resistor completely isolates the
v.t.v.m. from the circuit being measured
even if the circuit is a sensitive one.

The d.e. voltage ranges are the first to
be calibrated. 82 is thrown to the “volts”
position and the range switch 83 is
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Bottom and rear-chassis views. Isolating condenser is shown plugged into probe for r.f. measurement.
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rotated to the “200” range. The in-
strument is then plugged in and the
power switch S4 (at rear) turned on.
Allow about 3 to 4 minutes warm-up
time.

The d.c. leads are inserted into the
banana jacks at the bottom center of the
panel. It is necessary to watch their
polarization only on higher voltage
ranges. S5 is used to reverse polarity
on the lower ranges without reversing
the leads themselves.

Bt<

g
Fig. 2—Fundamiental circuit of the voltmeter.

After several minutes for complete
warm up, the prods are shorted to-
gether. The range switch is rotated to
the lowest range and the d.c. zero is set.
This setting will need very little atten-
tien after the first few minutes.

The.grid current control is now ad-
justed. Separate the d.c. leads and
watch the meter. There will probably be
a gradual drift away from.zero in one
direction or the other. Allow about 5 or
10 seconds since the drift is very slow.
Keep adjusting the grid current control
until the meter remains at zero whether
the d.c. leads are shorted or separated.

Don’t shake the leads or move them
about during the calibration since this
induces a very small voltage and causes
an incorrect meter reading.

A drift of about .one or two small
divisions on the lowest range can be
tolerated. This reading is equivalent to
about .02 volt and will be negligible on
higher ranges. It becomes zero when the
prods are shorted or when a measure-
ment is made across a reasonably low
resistance (like 25 megohms!).

The three low-voltage d.c, ranges are
individually calibrated by comparison
with a standard meter and are checked
for linearity at several points on each
scale. A dry cell or other d.c. power
supply with a potentiometer across it
will provide a convenient calibrating
voltage.

The accuracy of calibration will de-
pend primarily upon the accuracy of the
standard meter.

The 200-volt range ‘has no separate
calibrating potentiometer, but is ad-
justéd after the a.c. voltage ranges are
calibrated.

If the calibration points are not near
the centers of the potentiometers, try
other resistors of nearly the same
values until satisfactory ones are found.

A.c. voltages are measured by using
a tube rectifier to feed the d.c. volt-
meter. The type 9006 diode used is ef-
fective to well beyond FM freqguencies.
The tube is within an aluminum probe
1 inch in diameter and 3 1/16 inches
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long (Fig. 3). A circular piece of bake-
lite drilled to aecommodate the 9006
socket is wedged in the probe with the
socket pins toward the front end. The
front is closed by a circular piece of %-
inch thick polystyrene with a banana
jack mounted in the center.

The other end of the probe is fitted
with a 4-prong socket. Two leads are for
the 9006 filament, one for ground (shell
of the probe), and one comes from the
9006 plate (through a high resistance).
A 4-conductor cable of convenient length
connects the removable probe with the
instrument.

Calibration is carried out at 60 cycles.
A variable-tap toy transformer is good
for low voltages. For highest accuraecy
use a reliable a.c. standard voltmeter
to monitor the voltage at the terminals.
The a.c. adjustment is governed by the
50-megohm fixed resistor. Too much re-
sistance causes a high reading. The a.c.
scales will correspond to the d.c. scales
with the correct value -of resistance.

The a.c. zero control is a potentiom-
eter in the plate circuit of a second
9006. This tube is used only to cancel
the initial velocity reading of the other
9006. Without it there would be an a.c.
reading even before the application of
input voltage. It may be necessary to
transpose these diodes to get proper
zero control.

VYoltage range adjustment

Adjustment of the voltage ranges
should be made in order according to
Table 1.

Step Range

TABLE |
Adjustment

| 0.4 v d.c. basic circuit design, especially
the cathode fteedback resistors
and the plate voltage

2 2vde 2,000-ohm potentiometer

3 20 v d.c. 15,000-chm potentiometer

4 2 v and 20v  20-megohm resistor {actual value

a.c. is correct when it makes a.c.
scales read correctly with previ-
ous d.c. calibrations)

3 200 v a.c. 2.2-megohm grid Jeak (actual
value is correct when this range
reads correctly)

& 200 v d.e. 20-megohm resistor in neg. probe

{choose value which makes this
range read correctly}

It is usually convenient to measure
low-frequency voltages at a panel jack.
In this case, the probe is plugged into
a connector at the rear of the panel. A
fixed condenser connects this rear-panel
plug with the a.c. jack at the left of
the front panei.This plug is in the upper
right-hand corner behind the panel. A
short screw through the side of the
cabinet fits into the probe to hold it in
the cabinet.

For intermediate- and high-frequency
measurements the prohe is taken out of
the cabinet and applied right at the
point of measurement. An isolating con-
denser is soldered to a banana plug
which can be plugged into the probe.
The free end of the condenser is the
lead actually applied to the r.f. circuit.
I*or frequencies of 100 mc or higher, use
a 100-puf eeramic or silver mica con-
denser. A .01-uf condenser is suitable
for lower frequencies.

D.c. milliamperes

The values indicated for the current
shunts shown apply only to the par-

2

ticular meter used here—200 pa full
scale, and 500 ohms internal resistance.
(Other meters may require different
values.) The shunts are individually
wire-wound on a form which is later
mounted above the chassis near the
6SL7. Taps from the shunts lead to the
range switch. For high accuracy the
shunts should be measured on a reliable
bridge.

To eliminate the possibility of dam-
age to the meter, the milliampere jacks
are of the phone type (banana plugs are
used for the voltage jacks).

This instrument will be found as easy
to build as it is to use. The meter is
a 200-pa instrument with four main
scale divisions and 40 subdivisions.
Therefore the ranges 2, 20, 200 volts or
milliamperes are direct-reading except
for the decimal point, which is supplied
mentally almost at once. The very low
range is also practically direct-reading.
Each smaltl division represents .0t and
each main division is 0.1 volt or ma. A
mental multiplication by 2 is required
on any scale when the range-doubling
dwiteh S1 is thrown.

The meter deflection is very sluggish
on the lower-range voltage measure-
ments. This is due to the open grid, high
capacitance across the grid, and the
large isolating resistor. The slow down-
ward travel can be used to advantage.
After the two prods are removed from
the circuit, there is still plenty of time
to note the reading. The grid is dis-
charged more rapidly to zero when the
prods are shorted or connected across a
resistor.

Other adjustments

The only adjustments which may oc-
casionally have to be made are to the
grid current control and the two d.c.
range potentiometers. These three are
mounted on an aluminum strip at the
right side of the instrument and their
screw-driver adjustments can be
reached through holes in the cabinet.

The high -resistance of this volt-
meter can be shown by a simple experi-
ment. Switch it to the 2-volt range and
connect it across a dry cell. Use the a.c.
lead (witheut isolating resistor) instead
of the negative d.c. lead and note the

BAKELITE SUPPCRT
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Fig. 3—Mounting details of the r.f. probe.

reading. Now take the neasurement
with the regular d.c. negative lead. This
value will be only about .01 volt lower
than the previous one. The addition of
20 megohms in series with the voltmeter
resistance has produced an added drop
of little more than .01 wolt. A simple
Ohm’s law calculation shows an input
resistance of approximately 2,500 meg-
ohms.
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Front panel shows the home-made tuning dial.

ARIABLE - FREQUENCY a.f.

oscillators and square-wave gen-

erators have innumerable appli-

cations which make them useful
to the serviceman or experimenter. This
combination sine- and square-wave gen-
erator is simple and can be duplicated
with little effort. Its parts are not erit-
ical and most of them can be taken from
the spare-parts box.

The sine-wave output from this de-
vice (20 to 20,000 cycles in three ranges)
is useful in running af. response
curves, checking speaker resonance
points, and a.f. signal tracing. The high
harmonic content of square waves makes
them useful for visual checking of fre-
quency response and for r.f. signal trac-
ing.

The output of V2 is fed back to the
grid of V1 through C3, C1, and P1, pro-
dueing an oscillatory circuit which with-
out P2 would be a free-running rmulti-
vibrator. If S1 is closed and P2 inserted,
the strength of oscillation and the out-
put wave shape can be controlled by
adjusting P2. Decreasing its resistance
reduces the feedback to the No. 1 grid
of V1 and increases the degenerative
feedback current through the lamp in
the cathode circuit, automatically con-
trolling the output of the oscillator. The
output approaches a perfect sine wave
when P2 is adjusted correctly. When
the resistance of P2 is too low, oscilla-
tions are erratic or stop altogether.
Once the correct adjustment is found, it

Test Instroments

Audio Generator

A sine- and square-wave source

By JAMES C. McGUIRE

need not be changed unless the lamp
burns out. To produce a square wave,
open S1 and adjust P3 till the output
approximates the desired wave shape.
The square wave will not be perfect,
but P3 can bs adjusted to produce a
wave form which is usable for checking

Pl is mounted in the metal box at the genter.

amplifiers or speakers. The unit delivers
about 1 watt and ean be matched to a
speaker through an 8,000- or 10,060-ohm
output transformer.

Calibration is easy

An oscilloscope and calibrated oscil-
lator are needed for calibration. Connect
your uncalibrated oscillator to the ver-
tical input of the ’scope and the cali-
brated oscillator to the horizontal input
posts. Lissajou’s figures can be used to
deternmiine the ratio between known and
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unknown frequencies. It is simpler and
easier to adjust the oscillators to zero
beat for each calibration point. This
condition is indicated by a stationary
circle, ellipse, or diagonal line, depend-
ing on the phase and amplitude of the
known and unknown signals.

Connect the output of the new oscil-
lator to one input of the oscilloscope,
and the output of the standard genera-
tor to the other. Set the standard to the
desired frequency, then rotate the dial
of the new unit until the oscilloscope
shows one of the given patterns. Usually
the circle or ellipse will be seen, the
diagonal line less often. When the pat-
tern is stationary, mark the dial.

Calibration on the author’s unit was
not correct for square waves; but the
difference was equal for all bands, so
square-wave calibration was marked
with red dots on each band.

Construction

The complete unit was built on a
9% x b x 3-inch chassis and placed in a
small metal cabinet. The tuning dial is
home-made and hand-calibrated. The
pointer is made by drilling a small hole
in a fluted knob and cementing a piece
of steel wire in it. The dial scales were
drawn on a piece of white cardboard and
protected with a sheet of 1/16-inch
Plexiglas. Each band was calibrated
from 2 to 20 and the multip)iers inked
in below.

The stabilizing lamp is under chassis at left.

Two insulated pin jacks, J2 and J3, on
the back of the chassis, provide p]ate
voltages for other purposes. The closed-
circuit jack J1 is also on the rear of the
chassis. It is used for keying the oscil-
lator when necessary. Keep all grid
leads out of a.c. fields. Shield the leads
if they are long. Mount the control po-
tentiometers P1 (IRC Type No. 33-
3939) in a metal shield box to prevent
unwanted feedback and hum pickup.

RADIO-CRAFT for
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A 4-Tube Reflex Superhet

Continuous coverage from 200 meters to

By T. W. DRESSER

INCE the inception of short-wave
broadcasting the t.r.f. receiver has
been deservedly popular. There
can be few enthusiasts who have

not built one at some time. One reason
for this popularity is that the t.r.f. has
a low noise level.

It has the additional advantage that
it can be built easily and cheaply. This
is so important that many builders tend
to overlook the potentialities of a cheap
superheterodyne with modern tubes and
a modern circuit. The superhet, while
possessing a signal-to-noise ratio equal
to that of the tr.f. receiver, is far
superior from the paint of view of selec-
tivity; and with the short-wave bands as
crowded as they are today, this virtue
is essential.

The writer decided to design a super-
het with all the good qualities of the
t.r.f. as far as cheapness, ease of con-
struction, and low noise level were con-
cerned.

It sounds fairly easy; just take a
standard Dbroadeast superheterodyne
and adapt it for short wave. But it's
not quite as simple as that. The major-
ity of broadeast superhets, regardless
of the number of bands they cover, fol-
low a similar pattern: they begin with
a triode-hexode converter, followed by
one stage of i.f., a double-diode triode
for demodulation, a.v.c.,, and aundio am-
plification, and finish with a high-gain
pentode. Occasionally the converter is
preceded by an r.f. stage. The more ex-
pensive sets, of course, include an extra
1.f. stage and a better audio output sec-
tion.

There are serious objections to this
standard setup for short-wave listening.
The sensitivity of such a receiver on
high frequencies is apt to be poor com-
pared with that on the broadcast band,

I3 meters with this

and in an effort to remedy this failing
regeneration is employed in either the
r.f. or i.f. stage, or a pre-amplifier with
one or two r.f. tubes is added.

If regeneration is used ahead of the
converter, the additional tubes are
largely unnecessary; if a regenerative
i.f. stage is used, the selectivity curve is
sharpened to such a degree at resonance
that severe “top cut” is inevitable.

The desired receiver is now beginning
to take shape. The points made so far
are the desirability of a high-signal-to-

novel reflex circuit.

A 6K8 was selected as the converter.
This tube has proved quiet and efficient
in operation as well as practically non-
microphonic, a big advantage. This is
followed by a 6B8 for i.f. amplifieation,
demodulation, a.v.c., and first audio am-
plifier. The output stage is a 6F6. There
is nothing complicated either in the cir-
cuit or in the construction. On test, this
receiver proved to be outstanding. Selec-
tivity was adequate and the quality on
broadeast above average for a short-
wave job.
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Fig. 2—Note the placement of parts. The oscillator and antenna coils are shielded.

noise ratio without the necessity for an
additional r.f. stage, the need for a rea-
sonably flat a.v.e. curve to give better
control of weak signals, and a good-
quality output stage.

Fig. 1 is the diagram of such a re-
ceiver. A reflex circuit is employed, re-
ducing the cost considerably and at the
same time giving a.v.c. on the first audio
as well as on the r.f. stages.
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Fig. I—The pentode section of the 6B8 amplifies intermediate and audio signals.
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Construction should be quite simple.
Fig. 2 shows a suggested layout, and
the table gives all the necessary coil-
winding information,

Some figures may be of interest. Aver-
age sensitivity is 8 pv on all bands,
selectivity 45 db down 10 ke off tune,
and harmonie distortion at full output
is 6.2%. .

COIL DATA
Band (Me¢) Coil Turns Length Wire Ose.
size padder
{uf)
1.5 o 45 Lt 9- c.w 24 001
L2 34 14" I8
L3 10 c.w. 24
L4 3 A" 18
LI 5 c.w. 24 003
L2 14 147 18
38 to Il L3 3l cw. 24
Ls 12 1”18
LI 4 c.w 24 0l
L2 & 1K 18
8.5 to 23 L3 2l cw. 24
Ls & 1% 18

All coils wound with enamel wire on [l/5-
inch forms. L1 and L3 are !/ inch from ground
end of L2 and L4. Close-spaced windings indi-
cated by c.w.
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Circuits

E received many favorable

comments on the article

Most-Needed Circuits, in the

April 1948 issue. Most read-
ers expressed desires to see more control
circuits but none gave any suggestions
as to the type of ontrol circuits they
would like to see. The problem of select-
ing circuits for this article was again
left up to your editors who hope their
selection of material will prove both in-
teresting and useful.

Converting the BC-929 scope

The BC-929 is one of the smaller
radar indicator scopes available on the
surplus market. It has a 400-cycle power
supply and 8 tubes including a 3BP1
cathode-ray tube. It can be converted
to a ne4t little oscilloscope for experi-

Needed Most

You asked for these circuits. Perhaps you
will find the one you wanted among them.

mental work or radio and sound equip-
ment servicing. The conversion diagram
is shown in Fig. 1.

Reniove the original power trans-
former and replace it with a 60-cycle
transformer or transformers delivering
the proper operating voltages. Suitable
60<cycle components are available on
commercial and surplus markets. The
original transformer has all windings
on one core. It may be necessary to use
two or more small units to replace it.
Before purchasing replacement trans-
formers, be sure that they have ade-
quate insulation between windings and
core and that you have space on the
chassis for them. Mount the intensity,
focus and centering controls on an in-
sulated sub-panel and use insulated
couplings between their shafts and con-
trol knobs. Shield the amplifiers from
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Fig. |—Ground the junction of the grid and cathode resistors in the lower 65N7 amplifier.

the magnetic field surrounding the
transformer and chokes.

The vertical and horizontal amplifiers
in this eircuit have sufficient gain and
bandwidth for mest purposes. If wide-
band amplifiers are desirable, they can
be built on a separate chassis and con-
nected to the deflection plates through
the terminal board. An amplifier pass-
ing up to 2 me is shown on page 44 of
the December 1946 RADIO-CRAFT.

Amplifier for talkies

Many home-movie enthusiasts have
trouble finding a suitable phototube am-
plifier after converting their silent
movie projectors to handle sound film.
Fig. 2 shows a typical phototube am-
plifier using a gas-filled tube. The CE-3
is shown but other tubes like the 868
and 918 can be used. The amplifier cir-
cuit can be changed to use some of the
new miniature tubes.

The value of the phototube load resis-
tor R depends on the desired signal level
and permissible distortion. Signal volt-
age and distortion increase with increas-
ing load resistance.

A variable voltage supply

A power supply that will deliver
any voltage between 50 and 400 and
that will supply up to 200 ma at any
voltage setting is a very valuable piece
of service equipment.

This unit—described by RCA in Ham
Tips—is a conventional full-wave recti-
fier except that it uses & pair of thy-
ratrons instead of the usual high-vacu-
um diodes. The thyratron is a gas-filled
tube with one or more grids. The ones
used here are 2050’s.

As the diagram, Fig. 3, shows, grid
voltage is furnished to the 2050’s by T2
through T3. C1 and Pl constitute a
phase-shifting network for the grid volt-
age. P1 varies phase relationghips be-
tween grid and plate voltages, thus con-
trolling the percentage of the cycle dur-
ing which the tubes will conduct, and
therefore the output voltage of the sup-
ply. :
A capacitor input filter is used, with a
resistor (R3)} limiting current through
the input capacitor. High-voltage is
available at screw terminals.

P1 is so arranged that adjusting it for
maximum resistance will give mini-
mum output. It may be necessary to
interchange either the primary leads of
T2 or the tube grid leads.

S1 is used to turnon all filaments, and
S2 is included for separate control of

RADIO-CRAFT for
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Fig. 2—Amplifier for sound-on-film movies.
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Fig. 5—This eliminator uses vacuum tubes.

the high voltage. Always operate S1
first, then wait about % minute before
turning on S2.

It is somewhat difficult to design a
compact universal A-battery eliminator
for battery portables and farm radios
because of the wide variety of filament
voltages and currents encountered.
There is seldom: any problem in supply-
ing B- and C-eliminators.

The supply shown in Fig. 4 is de-
signed to deliver A, B and C voltages to
2.volt farm radios. Plate and bias volt-
ages are obtained from a conventional
high-veltage supply using a selenium
rectifier. About 12 volts can be developed
across the 600-ohm resistor in the nega-
tive return lead. Use as many sliders

JULY, 1948

as necessary and adjust each for correct
operating bias. If fixed hias is not re-
quired from the pack, the bias resistor
can be omitted or shorted out.

The A-supply delivers 2 volts at up to
1.5 amperes—more than enough for
most 2-volt sets. A dry rectifier such as
the Mallory 1B8R or equivalent should
be used. It is supplied freom a 6.3-volt
filament transformer rated at 1.5 am-
peres or more. Adjust the 5-ohm resistor
in the A-plus lead so the supply delivers
2 volts with the filaments lighted. A
suitable A-choke is made by winding as
many turns of No. 22 enamel wire as
possible on the core of a discarded a.c.-
d.c. choke.

The supply shown in Fig. 5 can be

used with sets having 1.5- or 6-volt fila-
ment supplies. Three 25Z5’s or 25Z6’s
are used with plates in parallel as are
the cathodes. A- and B-voltages are tak-
en from the cathodes. The B-supply is
conventional. A-voltage is dropped to
the correct value by the 1,000-ohm re-
sistor. This eliminator is useful only
with sets having common A and B nega-
tive leads. If the set has a biasing re-
sistor in the negative lead, use the cir-
cuit in Fig. 4.

The filaments of battery tubes blow
out easily. Adjust filament dropping
resistors to full value and connect a d.c.
voltmeter across the filament terminals
before turning on the power. Then ad-
just the resistor so voltage is correct.

GERMAN IONOSPHERIC EXPERIMENTS ON 3.6 mc.
By DR. WILHELM OBURGER

DURING the past war, the German
Army found it necessary to deter-
mine the frequencies which would per-
mit long distanee communications with
good reception at different hours of the
day. Since shortwave communication de-
pends upon the appearance, altitude,
and other features of the ionospheric
layers, the measurement and recording
of these layers became an important
phase of research.

One problem of this research was to
develop a very small receiver which
could amplify the incoming signal
enough for use with a registering de-
vice. The device consisted of a modified
oscillograph and an electrically driven
camera.

The superregenerative receiver seemed
to be best for this application. It is cap-
able of great signal amplification and
can also demodulate the signal—all in
one tube. It also has a large band width.
is very sensitive to weak signals, and its
inherent a.v.c. action eliminates fading.

A receiver with a separate quench
oscillator was decided upon since the
quench frequency does not vary with
signal frequency.

The circuit of the final receiver is
shown in Fig. 1. The operating fre-
quency was 3.6 me, and the quench fre-
quency was 20 to 30 ke. Special pow-
dered-iron-core r.f. and quench oscillator
coils were used in the original model, but
standard permeability-tuned short-wave
and quench-oscillator ceils may be sub-
stituted. An equivalent tube for the type
originally used is the 68SJ7.

The pulses from the 3.6-mc transmit-
ter were in the form of a steep-sided

OET

trapezoid, of .0001-second duration, and
were transmitted at the rate of 50 per
second. The ground wave directly from
the transmitter, together with the reflec-
tion from the ionosphere (Fig. 2), was
picked up by the receiver, fed into the
registering device, and recorded on film.

A section of film record made with
this receiver is shown in Fig. 3. G is the
trace of the ground wave from the
transmitter. F is the reflection from the
first layer, and 2F is the refiection from
the second. The record, started at 8:00
am, shows that reflections have begun to
disappear at about 9:30. Long-distance
communication at 3.6 mc, therefore, was
possible only till this time on the day of
recording. The marker points on the film
show heights of approximately 125
miles.

Fig. 3—Reflections vary with time of day.
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Phase Inversion Circuits

Part Il — The R-C coupled phase inverter

NE of the earliest types of re-
sistance - ecapacitance - coupled
phase inverters is the para-
phase. The signal from an am-

plifier tube is taken from a tap on either
its plate resistor or the grid resistor of
the output tube it feeds (usually the lat-
ter), and applied to a phase-inverter
tube. This tubpe reverses the polarity of
the signal.

Because the phase-inverter tube also
amplifies, only a portion of the first
tube’s signal is applied to it, and its
output goes to the grid of the other eut-
put tube. The modern version of the
paraphase circuit is shown in Fig, 1.
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Fig. I—A modern paraphase phase inverter.

The voltagezdivider constants Rg and
R are critical, and resistors with closer
than 10% tolerance are required. Aging
of the phase-inverter tube reduces its
output and results in unbalance.

Autematic near-balance is obtained in
the floating paraphase eircuit (Fig. 2).
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Fig. 2—The driver tube must have high gain.

The signal for the inverter section de-
pends upon the lack of circuit balance.
The greater the gain of this tube, the
nearer is true balance appreached;
therefore, a high-gain tube such as a
6SC7 is commonly used.

A still closer approach to true balance
can be obtained by making the plate
and grid resistors in the inverter sec-
tion just a trifle larger than those in
the voltage amplifier.

Unbalance at low frequencies is due
to extra phase shift caused by the lower
coupling condenser C. This condenser
should be much larger than the top one.

If a large amount of negative feed-
back is to be used over the phase-invert-
er stage, the straight paraphase circuit
is preferable, since accurate balancing
is important.

-'Lecturer in electronics and electro-acoustics,
Melboarne Technical College, Australia.

In the split-load inverter (Fig. 3),
output voltage froin a tube is divided
by placing half the load impedance be-
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Fig. 3—Stage gain is low with this circuit.

tween cathede and ground. The voltage
at the cathode is then cut of phase with
the voltage at the plate. Half the load
in the cathode circuit also results in half
the load being in the grid-to-cathode cir-
cuit and gives a negative feedback fac-
tor of one-half. Stage gain is therefore
very low; in practice it is usually about
0.9 (from grid of phase inverter to grid
of one output tube).

This circuit, popular in Australia, is
sometimes known as the kangaroo phase
inverter,

Accuracy of balance depends solely
upon the equality of the load resistors
and the following grid resistors. Be-
cause of degeneration, the cathode re-
sistor does not require bypassing (un-
less a low-gain tube is used), and the
coupling condenser to the grid of the
phase inverter can be smaller than
usual,

Cathode-Drive Inverters

If push-pull tubes share a common un-
bypassed ¢athode bias resistor, an inter-
esting phenomenon occurs if the signal
is removed from one tube. Instead of the
output dropping considerably, there is
only a slight lessening of velume and
the output continues to come frem both
tubes, though there is a distinct lack of
balance. The undriven tube is actually
being driven by the other one through
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Fig. 4—The upper tube drives the lower one.

the common cathode impedance. One ex-
ample of this is the Barnes “mystery”
circuit of Fig. 4.

The greater this common cathode im-
pedance in comparison to the load im-
pedance, and the greater the stage gain,
the more nearly perfect is the balance.
If two push-pull voltage amplifier
stages are used with no signal on one

By JOHN W. STRAEDE*

tube of the first stage, very good bal-
ance is obtained at the output of the
second stage. This amplifier (Fig. 5) is
sometimes known as the “long-tailed”
amplifier,

If very good balance is desired, the
size of the common cathode resistor is
increased and tapped to give the correct
grid bias, as in Fig. 6.

Accuracy of balance depends on the
similarity of the tubes and the equality
of the plate load resistors.

Fig. 7 shows a 2-stage direct-coupled
amplifier with cathode-drive phase in-
version. It responds to d.c. voltages as
well as to a.c. Balance is not as good as
in resistance-coupled amnplifiers, but the
unbalance is limited to a difference in
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Fig. 6—Similar driver tubes improve balance.

amplitude. There is no unbalance due to
phase shift at different frequencies.

Unusual phase inverters

Besides the more commenly used cir-
cuits, there are some unique variations
of the split-load and paraphase circuits.

Fig. 8 is a simplified split-load inver-
ter in which the inverter tube is directly
coupled to the preceding tube. Gain is
higher than might be expected, since
part of the load for the first tube is
actually amplified by the inverter. There
is noticeable reduction in the number of
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Fig. 7—A two-tube direct-coupled amplifier.
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parts, and the output voltages are suf-
ficient to drive 6V6's.

To obtain gain from the actual phase-
inverter stage, the preceding tube must
be a pentode and the load is amplified
by a split-load inverter. The extra gain
is due to load amplification and practi-
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Fig. 8—Split-load direct-coupled inverter.

« cally disappears if the preceding tube is
a triode.

A version of this eircuit is shown in

Fig. 9. Over-all gain from the 6J7 input
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Fig. 9—This inverter provides high gain.

to one output tube grid is about 700, and
each output is about 40 volts peak.

To economize in the use of tubes, at-
tempts have been made to use one of
the output tubes as a paraphase-type
phase inverter. Part of the output voit-
age is applied to the grid of the other
output tube. The output load impedance

6V6
,0520“ 25;); o I.5K 10Ka CT
e
£ S00K
6V6 1
B+ 300V

Fig. 10—One 6V6 is a paraphase inverter.

varies with frequency, so perfect bal-
ance is obtained over only a narrow
band,

When pentode or beam tubes are
used, the signal is usually obtained
from the sereen grid across a 1,000-
or 2,000-ohm load resistor. The results
are disappointing—in practice the cir-
cuit does not seem to function better
than a pair of tubes in parallel or the
Barnes mystery circuit of Fig. 4. One
of the better circuits is shown in Fig. 10.

Note that the control grid of one 6V6
is coupled to the screen grid of the other
through a .05-)f condenser. When a sig-
nal is applied to the upper tube, its
screen current varies and develops a
voltage across the 1/500-ohm resistor.
This voltage has the correct magnitude
and polarity to excite the lower tube.
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MAGNETIC RECORDERS

The impetus given during the war to
magnetic recording has resulted in a
number of consumer models using both
tape and wire. The table below lists the
important data on most currently avail-
able models. It was originally published

in the Saturday Review of Literature
as part of an article by James E. Jump.

All statements in the table are fac-
tual, except for the fidelity ratings,
which are the author’s personal opin-
ions.

COMPARATIVE TABULATION OF AVAILABLE MAGNETIC RECORDERS

Cost Modula-
List Per Fidelity Appear- Recording Port- Indexing Rewind tion
Manufacturer Price® Hour** ance Time ability Feature Time Indicator
WIRE :
Brush
Model BK-303 $795.00 $8.25 excelient suitcase 30, 60,120  yes yes 2,4,8,12 eye
180 min. 50 lbs. min.
National
Polytronies $79.50 $4.50 fair table 10 min. yes no 5 min.  ear
model 20 lbs.
Pierce $424.00 39.00 good profes- 66 min. yes yes 15 min. eye
(3) sional 40 1bs,
Powell $225.00 $£7.50 good suitcase 6 min. yes yes 9% min, lamp
(3) 26 1bs,
Webster $149.50 $5.00 fair suitease 15, 30, yes no 2,4,8  lamp
) 60 min. 28 lbs. min
Air King
Model A-750 $129.50 $4.95 fair suitcase to 60 yes no 10 min. lamp
min. 33 lbs.
Model 4700 $239.50 $4.95 fair walnut- to 60 no no 10 min. lamp
finish min.
. . console
Precision-Audio
Products $295.50 $5.00 excellent suitcase 15, 30, yes no 2,4,9 2 lumps
(Wire Master) (1) 60 min. 45 Ibs. (8) min.
TAPE:
Amplifier Corp.
of America .
Model 800-A €239 net $6.00 good table 30 min. yes (4) optional ¥ min. eye
model (4) 40 Ibs.
Model 800-B $£263 net $5.00 good table 30 min. yes (4) optional 3£ min. eye
model (4) 40 Ibs. 4
Model 800-E 2312 net $2.50 fair table 60 min. yes {4) optional % min. evye
model (4) 40 Ibs 4
Model 800-F $322 net $10.00 excellent tabie 15 min. yes {(4) optional % min. eYe
model (4) 40 Ibs, 4 .
Model 800-G $401 £10.00 excellent tabie 15, 30, 60 yes (4) optional % min. eye
net (5) (5) model (4) min. (6) 40 lbs. (4)
Brush
Model BK-401  $229.50 $5.00 excelient table 30 min. ves yes 1 min. eye
maodel 40 lbg.
(1
Model BK-403 $375.00 §2.50 excellent suitcase 30,((2;1-)60 min. yes}b yes 3 min.  eye
50 lbs.

¢Includes microphone, amplifier, speaker and
recording mechanism unless otherwise noted.

*9C0st per hour of wire or tape at nominal
speed, whether 60-minute reeis available or
not.

(1) Carrying case with handle supplied for $16.50
extra.

(2) At 4% inches per second. At 7% inches per
gecond for maximum fidelity the running
time is proportionately less.

(3) Recorder and playback mechanism only--no
microphone, speaker or playback amplifier
pravided. Faster rewind device available at
$40 extra.

(4) Similar portable models available for $42.00
extra. Other optional features include indox-
ing device at $11.90 extra and automatic pro-
gram timer at $28.80.

(5) Includes 3 capstans ($25.00 each) but may be
purchased with only 1 or 2 capstans. Tape

cost $2.50. $5.00, $10.00, depending upon
fidelity desired.

(6) Based on 3 capstans.

(7) Microphone not included — suitable omes

recommended on request. (Price range from
$24.00 to $62.00.)
(8) Automatic timer may be used.

1dea by Merrylen Townsend, New York City

| bought it so | could listen to myself when | sing over the air.”
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Vacuum Tube Is Phono Pickup

il f 1
h_._:._;_ Lt bl

This photo of the mechanoelectronic pickup tube is larger than life.

THE Radio Corporation of America
has developed an electronic phono
pickup and a microphone which operate
on a principle entirely different from
conventional types. Its operation, as de-
scribed recently to the Audio Engineer-
ing Society by its designer, Dr. Harry
F. Olson, is based upon the use of a
mechanoelectronic transducer. In this
new system, voltage is developed by
the motion of one or more elements in-
side an electron tube. Advantages are:
(1) the transducer can be made very
small to have a low mechanical im-
pedance; (2) electrical power output is
not obtained from the actuating source.
The fundamental problem involved in
design of such transducers is trans-
fer of controlled vibrations to the tube
elements through a vacuum-tight shell.
The specific problem was to design a
vacuum-tight link that would operate
with forces of less than one-millionth of
a pound and yet withstand a statie air
pressure of 15 pounds per square inch.

One type of transducer tube, shown

in Fig. 1 and the photo above, is a metal
triode about 1 inch long and %4 inch in

GLASS HEADER METAL ENVELOPE

LEADS
Fig. |—The transducer tube's plate moves.

diameter. Leads from the elements are
brought out through a glass seal at one
end. The flexible metal diaphragm at the
other end permits transfer of external
motion to the movable anode.

Fig.2is a cross section of an electronie
phonograph pickup. The needle is at-

Fig. 2—How the tube is used in a pickup.

tached to the transducer tube’s actuat-
ing rod.

Amplifier Makes Telephone “Speak Up*

! -

Courtepy Intercontinental Inventions Management Corp.

This amplifier allows the user to telephone without having to hold the instrument, leaving

hands free for writing or typing. The telephone handset is placed atop the cabinet, as the

photo shows, with the microphone and receiver resting in small depressions. Amplification is

sufficient to allow the listener to hear perfectly at distances of a few feet and to permit
several other people to listen to the call or take part in the conversation.

The electronic microphone (Fig. 3)
has its diaphragm attached to the flex-
ible metal diaphragm on the transducer
tube. A microphone of this type has the
high sensitivity of a carbon microphone,
but without its accompanying high dis-
tortion, carbon packing, and variation
in response with orientation.

Fig. 3—A tube transducer type microphone.

The model in the photograph is a gen-
eral-purpose microphone, suitable for
public address and paging systems and
outside broadcast pickups. The dia-
phragm is a molded paper cone 2 inches
in diameter.

Low-impedance Phones

I recently bought a pair of surplus
headphones and found they were low im-
pedance instead of high. By using the
hookup shown in the diagram I was able
to avoid buying a transformer to con-
vert the phones to high impedance:

AF OUTPUT

LO IMP PHONES

w =

The switch across the phones cuts
them out and restores normal operating
conditions to the tube when the phones
are not used.

R. P. BALIN,
Miami, Fla.

(The same result might have been ob-
tained by connecting the phones across
the speaker voice coil. Most of the sur-
plus 300-ohm phones are recognizable
by the red plug at the end of the cable.
—Editor)

RADIO-CRAFT for
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Crystal FM Deviation Cireuits

BECAUSE of the difficulty of modulat-
ing erystals, wide-band FM trans-
mitters generally rely on self-excited
master oscillators, but, to maintain a
constant c¢enter frequency, elaborate
stabilizing networks must be added
(see RADIO-CRAFT, May-June, 1946).

IND. REACTANCE TUBE 005 XTAL

—— [—‘
TOB+ &RFC RF OSC
| =——]
AF MQD
3
005 -

Fig. l—Simple, stable FM deviation circuit.

However, many laboratories are cur-
rently working on this problem, and sev-
eral new types of crystal oscillators
have been developed recently that can
be modulated over a relatively wide
band without loss of control and with
good linearity. The frequency is varied
by changing the total reactance in the
crystal eircuit.

The simplest frequency change is
made by adding a small capacitanece
across the crystal, but the effect is lim-
ited since shunt capacitance already ex-
ists due to the holder or plated surfaces

XTAL
0sC

oz

XTAL L <

_T_ k.

L B+ L
- 3
< ! +
CAR REACTANCE TUBE === IND. REACTANCE TUBE
AF MOD

Fig. 2—Improved circuit for more deviation.

of the crystal. Adding a coil is a better
method because it balances out the hold-
er capacitance. Then the circuit op-
erates with low reactance, and devia-
tion is more easily produced. In addition,
inductance produces better linearity
over a wider frequency range.

A circuit invented by Warren P.
Mason (Bell Telephone Labs, U.S. pat-
ent 2,424,246) is shown in Fig. 1. The
modulator and oscillator stages are
coupled only through the crystal which
is mounted in a split helder. This re-
duces shunt capacitance and reduces
amplitude modulation of the oscillator
by the modulator. As a matter of fact,
the oscillations continue even when the
modulator end of the crystal is short-
circuited.

A low-impedance triode is used as an
inductive reactance tube across coil L.
The combination of tube, coil and crystal
is designed for low inductive reactance
over the oscillator band. The tube re-
actance varies with the a.f. voltage im-

JULY, 1948

pressed upon its grid and with the
change in oscillator frequency. A total
frequency change of 0.7% can be at-
tained. For best stability and linearity,
it should be limited to about .07%, how-
ever.

The more complicated circuit illus-
trated in Fig. 2 was invented by Paul
D. Gerber (RCA, U.S. patent 2,438,392).
In the unmodulated condition the two
reactance tubes are biased to cut-off.
When a.f. modulation is applied to their
grids in push-pull, the tubes conduct
alternately. During half of each af.
cycle, one tube introduces inductance.

During the other half, the other tube
introduces capacitance. If the reactance
of the parallel cireuit A is approximate-
ly equal to that of the crystal element,
the oscillator frequency will deviate
widely as the reactance tubes become
effective. The coil L is added across the
crystal for greater deviation with low
distortion.

The connection of reactance tubes in
push-pull provides greater frequency
deviation. A total change of about 1.5%
can be accomplished with good linearity.
Each reactance tube is responsible for
half of this change.

ROLLING RADIO STUDIO COVERS OKLAHOMA

The photograph shows WKY’s new
bus for relaying outside broadcasts to
the main studios. It is in reality a broad-
casting station on wheels. The inset re-
veals the equipment. A 200-watt AM
transmitter, monitor speakers, studio
speech console, transcription tables and
recording equipment, and 3 receivers,
for AM and FM, are just behind the
driver’s compartment.

Since runs of 150 miles or more to
cover an important event are common-
place, the design of this bus considers
comfort of personnel more than many
such installations. Seating space is pro-
vided for carrying the driver, two or
three engineers and any other persons
who may be needed for special events.

Transmitting facilities include an
RCA ACT-150 relay transmitter (1600
to 2800 ke) and a pack transmitter (30

e

to 40 me) . Space has. been reserved for a
150-me FM relay transmitter.

The studio, behind the control room,
is entered through a glass-paneled door.
Tables, with microphones on them, are
fastened to the floor.

The rear compartment includes a Bell
System radioc telephone for calling the
studio, a PA amplifier (note the speak-
ers on the roof of the bus), an antenna
tuning unit, police receiver, and 2-kw
60-cycle Onan gasoline generator. This
power unit has proved to be extremely
dependable under all extremes of tem-
perature.

Three whip-type receiving antennas
are visible in the photo. A 35-foot trans-
mitting antenna and a 25-foot receiving
antenna are used for stationary opera-
tion. The railed-in announcer’s stand en-
ables him to work above large crowds.

i Y Gy
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Carry this little
d3-watier along
on your summer
The
antenna tuner is

vacation.

an extra feature

Vacationer’s 33-Watter

By CLINTON CLARK, WIKLS

this transmitter! With the excep-

tion of the low-priced miiliam-

meter and a few small parts ob-
tainable for less than a dollar, all the
components are surplus items. Thirty-
five watts input to the 807 crystal-con-
trolled oscillator was found sufficient
for many enjoyable contacts and good
R-5-T reports. Even the heavy evening
QRM can be conquered with the rig.

Wiring, Fig. 1, is simple and direct.
No metal cutting or drilling is necessary,
as the chassis is plywood. Most of the
parts may be salvaged from one of the
surplus BC-375 tuning units. In addition
to the parts for the transmitter, the
buildef will find use for the tuning unit
*cabinet and the two vernier dials, one
of these a right-angle, worm-driven dial
of very high ratio.

Before proceeding with construction
it will be necessary to dismantle the
tuning unit. From it the builder will ob-
tain the two coil and condenser combina-
tions, L1, C1 and L2, C2, a heavy-duty
switch for shorting out the milliam-
meter, two r.f. chokes, three knobs, a
flexible coupler, coil mounting strip, and
small hardware.

The selection of a tuning unit (they
may be obtained in several frequency
ranges) is up to the builder. The plug-in
coils in the plate and antenna circuits
allow operation on several bands with a
transmitter built from the parts of any
one of the tuning units. Extra coil forms
may be purchased and easily wound to
cover extra bands. Surplus forms bear-
ing the name Alsimag and the number
7462683 are correctly drilled to match
the holes in the coil mounting strip. This
is cut from the long strip found in the
tuning unit. It has a row of banana

I ESS than ten dollars is the cost of

jacks, two of which are spaced to fit the
coil forms. The terminals of the coils are
replaced by standard banana plugs
which may be screwed into the holes left
by the terminals. A small aleohol torch
will supply enough heat to melt the sol-
der with which the terminals are coated.

After preparing one of the coils the
point at which they will fit into the ter-
minal strip is found. The strip may then
be cut to size, about 41% inches long. Re-
move the unneeded jacks. Two of the
holes plus a couple of porcelain stand-
offs (supplied by one of the switches in
the tuning unit) will solve the problent
of mounting to the panel.

Two pieces of %-inch thick plywood
7x10 inches, are used for panel and
sub-panel. The wooden strips which
raise the sub-panel 11 inches are %-
inch stock. To do a neat job, first place
all parts in position and drill the neces-
sary mounting holes. Remove the parts,
sand the chassis smooth and give it two
coats of paint. Battleship gray is sug-
gested. Against this background the
black meter case and bar knobs give a
pleasing contrast.

All of the top deck parts are shown
in the photograph except the crystal
socket, which is mounted between the
807 tube and the front panel. A 5-prong
socket with grid and cathode terminals
shorted will take both 3%- and %-inch
spaced crystal holder pins. The plate
connection is common for both sizes.
This socket and the tube socket are
mounted %-inch above the sub-panel.

Construction of the antenna tuning
unit is very simple. In this unit two of
the non-surplus items are used. These
are the insulators into which the an-
tenna coil is plugged. Equipped with
banana jacks, the standoffs are 1%
inches high. Antenna coils fitted with
standard banana plugs, as described for
the plate coil, facilitate coil changing.

A baseboard for the unit may be made
of %-inch pine, 5x8 inches. For the
panel use a piece of Masonite 4 inches
high and 5 inches long.

To connect the transmitter with the
antenna tuner, Amphenol 300-ohm line
or ordinary twisted lamp cord may be
used. Length of the line is not important
but it should be sufficient to allow place-
ment of the antenna tuner as near the
window or lead-in peint as possible.

807 001 ANT

E3f #o

L : 0 f—
SHORTING g 250y 500V

Fig. 1—Try a ground at the low end on L2,

The antenna coupler deseribed is de-
signed to feed a Hertz end-fed antenna.
Its length may be any odd number of
quarter waves. Since for 80-meter oper-
ation a quarter wave is 66 feet long, the
length may be determined by the space
available.

An alternate method of antenna coup-
ling, Fig. 2, is very effective for loading

+001 ANT. RANDOM LENGTH

ok

ALTERNATE PLATE CURRENT 00035

Fig. 2—A pi coupler for short antennas.

an odd length of wire. It requires some
change in the physieal layout. Either
use a longer panel or mount the 350-uuf
condenser close to the transmitter.
With the transmitter completed and

RADIO-CRAFT for
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connected to a 550-volt power supply,
tune up as follows: Open the meter
switch and apply plate voltage. Tune
immediately for greatest dip of the mil-
liammeter. At this point a pickup loop
and bulb will be found helpful as an r.f.
indicator. Placed over the tank coil, it
indicates resonance by the brightest
glow of the bulb. With antenna attached,
tune the antenna tuner to resonance.
This will be shown by a noticeable de-
crease in the brilliance of the bulb in the
pickup loop. Remove the loop and place
it over the antenna coil. Tune here for
maximum brilliance. For stable opera-
tion avoid trying to draw all of the r.f.
energy from the plate circuit—loosen
the coupling a little!

With the alternate method, antenna
tuning is a matter of tuning the two
condensers to the proper ratio. A small
bulb in series with the antenna makes
an excellent and sensitive r.f. indicator.
This bulb may be shorted out of the
circuit when the point of maximum out-
put is reached.

If the builder wants to vary this de-
sign or does not wish to purchase a BC-
375 tuning unit, it will be helpful to
know that the condensers (C1 and C2)
are approximately 100-150 puf. Old
broadcast condensers may be cut down
and double-spaced to approximate this
value, or commercially manufactured
coil and condenser combinations may be
used.

AM and

SIMULTANEOUS transmission of
FM and AM over the same carrier
is entirely practical and not difficult,
John J. O’Brien told the IRE. con-
vention last March. There is no saving
in spectrum space, since the resulting
channel is as wide as the sum of a
standard FM plus a standard AM chan-
nel, but the advantages of having an ad-
ditional signal channel on a given ear-
rier may be great, For example, AM
speech might be used for control pur-
poses on an FM relay channel.

Reception is not as simple, but is also
entirely practical, and some interesting
circuits were developed to separate the
two types of signals.

-
Fig. |—The simplest discriminator-detector,
No particular problem is presented in
transmitting AM and FM simultaneous-
ly, Mr. O’Brien stated. Any reasonably
constant-amplitude FM signal can be
made to drive a class-C final amplifier,
which can be plate-modulated by the AM
signal at the same time. The class-C
final stage must be broad enough to
have a practieally flat response over the
frequency-deviation range, and power-
ful enough to handle the AM peaks.
There are several ways to solve the

JULY, 1948

The major components in this rig are from the surplus

market.

The meter is a 150-ma d.c. unit with
a shorting switch across its terminals. It
may be placed in the 500-volt B-plus
lead or in the eathode circuit between
the frame of the jack and ground. In the
latter position, it reads the sum of the
plate, screen and control grid currents.

Be sure that the meter you use has ade-
quate insulation between its movement
and case.

Adjust the tuning and antenna load-
ing so the plate current is about 65 ma
at resonance when loaded for 35 watts
input.

FM Share Same Carrier

more complex problem of separating
FM and AM signals in the receiver.
Simplest of these is to use a Foster-
Seeley discriminator with a high imped-
ance in the center connection (Fig. 1).
This amplitude-modulation output im-
pedance Z should be high at all audio
frequencies, as compared with R1 and
R2. Other constants in the circuit may
be kept to standard values, unless it is
desirable to reduce R1 and R2 for bet-
ter ratio with Z..The impedance may be
a large inductance or a “constant-cur-
rent” pentode.

Fig. 2 is a pentode discriminator,
Triodes can be used in a similar circuit.
This is an improvement over the diode
circuit because of its higher input im-
pedance. Cathode resistors should be
high enough to make the tubes work as
plate detectors.

Self-balance and correction for dis-
criminator misalignment — character-
istic of the triode or pentode discrimina-
tor—are increased by placing the imped-
ance Z in a common cathode degenera-
tive return circuit, .as in Fig. 3. With
this circuit it is possible to substitute a
large resistor (compared to R1 and R2)
for the constant-current impedance Z.
Any remaining frequency modulation in
the output voltage across the cathode re-
sistor may be eliminated by connecting a
bypass capacitor of large capacitance
between the two plates.

These discriminators, with their ad-
vantages of high input impedance and
appreciable amplification might be well

worth study by the straight FM con-
structor as well as the experimenter
with hybrid circuits. Circuit constants
will have to be determined experimen-

i |

Fig. 2—This discriminator uses pentodes.

tally, but in general will follow standard
practice. Modifications may be desirable.
in some cases. For example, if a large
resistor is used as cathode impedance
in Fig. 3, the idea of tapping it and

T

3o |

Fig. 3—T|:iode type; ;’\M output -from cathode,
bringing the grid return back to a point
of correct bias arises immediately. The
possible variations—and varied possi-
bilities—of these circuits are many.

-




srvicin
10| _ Servicing

Linderstanding Tube Checkers

Theory and operation

of the three common

types are fully described in this article

N THE past few years, new tube

types have poured forth by the hun-

dreds, and still they come. The prob-

lem of testing this wide variety of
tubes is not simple. The technician must
understand what is required so that he
can choose a tester that will handle
present-day tubes and will also be flex-
ible enough to take care of new types
as they come along. -

There are three main classifications of
tube tester in wide use. (a) the emis-
sion type, (b) the direct-reading mu-
tual-conductance type, and (¢) the rel-
ative-reading mutual-conductance or dy-
namic type.

R

Vol
INDICATING METER
PLATE SuppLY
B— B+
Fig. 1—How the emission-type tester works.

Any of these types can be satisfac-
tory to the serviceman. None of them
will predict tube performance infallibly
in every possible application. In most
cases the emission-type tester is reason-
ably effective in spotting bad or doubt-
ful tubes; but there are many cases
where the circuit requirements of par-
ticular tubes require a more demanding
test. An emission test might indicate
Goon, and yet the tube might not give
satisfactory performance in some par-
ticular circuit.

In these cases, the tester should be
able to test the tube under conditions
as close as possible to actual operating
conditions. For this more demanding
test, the mutual-conductance tester—
either the direct-reading or the relative-
reading type—is more desirable.

There are, of course, special cases,
where nothing but an actual perform-
ance test will do. Then a new tube must
be substituted in the actual circuit. As
simple and effective as this test is, it
would be impractical to use it at all
times, considering the many tube types
likely to be encountered, to say nothing
of the possibility of more than one tube
being bad in the equipment under test.

Emission testers

The ecircuit required for measuring
the amount of electron emission from
a_heated cathoede is quite simple. It is
*Instructor, Breoklyn Technical High School.
Scme of the material here is taken from the

forthcoming book ‘“‘Electronic Maintenance and
Test Equipment.”

shown in Fig. 1. When the cathode is
heated to its normal operating tempera-
ture, the normal amount of emission
should give a certain meter reading. To
adjust the circuit for various tubes, a
variable load resistor RL is included in
the plate circuit; the grids are tied to
the plate to give a stable plate current
indication.

To show up defects in the positioning
of the tube elements, the emission test
is supplemented by other tests designed
to indicate shorted elements or leak-
age between elements. Usually, a sensi-
tive neon-tube indicator is used.

Although the eniission tester does not
test the normal functioning of the grids,
it is practical within its limits, since
most tube failures result from reduced
emission or shorted elements. It is ef-
fective in most cases where a tube
should be replaced in an ordinary re-
ceiver, but it does not give a complete
picture of the worth of the tube. The
emission tester is most desirable where
low cost and simple operation are im-
portant. A typical emission tester is pic-
tured in Fig. 2.

Direct-reading gm testers

In the direct-reading mutual-con-
ductance testey, the tube is placed in a
circuit which allows measurement, not
only of the plate current, caused by
cathode cmission, but also of the change
in plate current caused by applieation
of a signal te the tube’s control grid.
The amount of change in plate current
is an indication of the mutual con-

omwy

Courtesy Superior Instrumenta Co.
Fig. 2—Standard emission-type tube checker.

By SOL D. PRENSKY*

ductance of the tube, according to the
formula:

change in plate current
gm = ——
change in grid voltage.

If plate current is in milliamperes and
grid voltage in volts, the gm (mutual
conductance or transconductance) will
be in micromhos.

To make this measurement, it is
necessary to supply the tube with nor-
mal heater, plate, and screen voltages,
and then to apply a constant a.c. sig-
nal to the control grid. By arranging
the plate meter to read zero for the
resting value of plate current and to
deflect upward in proportion to the
change in plate current caused by Ap-
plication of the grid signal, it is pos-
sible to calibrate the meter scale to read
directly in micromhos.

For analysis of this type of circuit,
the Hickok model 532-P is selected as an
example. A simplified circuit diagram is
given in Fig. 3.

TUBE UNOER TEST . RECTFOR PLATE VOLTAGE

PB SW FOR GAS TEST
T 3
2508 $R3

RECT, FOR GRIDAND 4
SCREEN VOLTAGES

Fig. 3—Fundamental circuit of gm checker.

Two rectifier tubes are used: an 83
mercury-vapor tube for the plate volt-
age, and a 5W4 for grid and sereen po-
tentials. The voltages supplied to the
tube all come from secondary windings
of the same transformer. They are
marked in the diagram as follows: E1
and E2 for the plate supply, E3 and E4
for the screen and fixed bias supply, and
E5 for the a.c. grid signal voltage. Since
these voltages are all derived from the
same transformer, they are all in phase.

When no signal voltage is applied to
the grid of the tube,the unfiltered pulsat-
ing d.c.plate voltage from the 83 rectifier
causes plate current to flow on each half
cycle. Equal amounts of this plate cur-
rent, of opposite polarity, are alternate-

RADIO-CRAFT for
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Iy shunted through the meter; as a re-
sult of the inertia of the meter move-
ment, which prevents it from swinging
120 times per second, the needle remains
motionless.

With the proper amount of a.c. sig-
nal E5 applied to the tube grid, the
grid becomes more negative on one-half
of the a.c. eycle and less negative on the
other half. The current tending to push
tHe meter to the right is then greater
than that tending to push it to left
because, during the positive pulse of
plate current, the grid becomes positive,
allowing the tube to conduct, while, dur-
ing the negative plate current pulse,

A
Courtesy Precision Apparatus Ce.
Fig. 4—Relative-reading, or dynamic tester.

the grid is negative, reducing its con-
ductance. The average current through
the meter now being positive, the meter
pointer will deflect upward. This deflec-
tion represents the gm of the tube, and
the meter ean be calibrated directly in
micromhos. In accordance with the gm
formula, a plate current change of 1 ma
for a grid signal of 1 volt represents a
transconductance of 1,000 micromhos,
and a plate current change of 2 ma for
the same grid signal would mean a gm
of 2,000 micromhos. By allowing for
sufficient variation of the supply and
signal voltages, the manufacturer usu-
ally provides direct-reading ranges of
3,000, 6,000, and 15,000 micromhos. A
GOOD—?—BAD scale is often included for
quick checking, and tests for shorted ele-
ments, hoise, and gas are usually added.

Modified gm testers

Between the two extremes of the sim-
ple emission tester and the fairly com-
plex direct-reading gm instrument there
is another tester, usually known as the

TETmO[ UNKR ‘ %_%
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v
GRID|CON? [
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oriplfit TR 54C

BiAS TV
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SELECTOR 2.5¢
8 +
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Fig. 5—Working principle of dynamic tester.
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dynamic type, which uses a modified gm-
testing circuit. Its purpose is to indicate
tube condition by a relative gm reading,
without using a direct-reading scale to
give the absolute value. Its price range
falls between those of the other two
instruments. It has won wide acceptance
because it is relatively easy to use and
quite reliable.

The dynamic tester, like the last type
described, makes a grid voltage change
indicate merit in terms of the resulting
plate current change. The a.c. grid volt-
age causes plate current to vary sym-
metrically above and below its resting
value. Due to meter inertia, this would
cause no change in the reading. One
method employed to cause the meter to
indicate is to use an a.c. meter of the
type which responds to both steady d.c.
value and the a.c. component. Where the
more sensitive d.c. meter is to be re-
tained, the tube can be:operated as a
plate detector, rather than a class-A am-
plifier. Partial rectification takes place,
causing d.c. plate current to increase as
the grid voltage increases.

The photograph of Fig. 4 shows a
dynamic tester. The meter gives an indi-
cation of relative gm, an indication that
is dependent upon gm without reading
direetly in micromhos.

The functional diagram of this tester
(Fig. 5) shows how an a.. signal is
applied to the grid, causing a plate
meter indication which varies with
values of grid voltage. Note that the
tube, in this circuit, i being operated
under conditions quite similar to those
encountered in actual use. Element po-
tentials are adjusted so that the meter
reading, for a good tube, will fall on the
Goop portion of the scale. This instru-
ment also tests cathode leakage, inter-
element shorts, filament continuity, and
noise.

Combination testers

Figs.6 & 7 show two of the latest types
of testers,in which the tube tester is com-
bined with a multimeter to preduce a
combination instrument usually called a
set-tester. Note that, in both of the units

n

Courteay Simpson Elcetric Co.

Courtesy P;-cciaion Apparatus Co.
Figs. 6 and 7—Two tube tester-multimeters.

pictured, the multimeter funetions oc-
cupy very little extra space, though they
provide many ranges. It is also interest-
ing to note the trend toward multiple
lever selector systems to provide for cir-
cuit elements beyond the capacity of the
common 4- to 8-pin socket. With such a
system it is possible to accommodate the
newer-type tubes, such as the 9-pin
miniatures and others coming into wide
use as v.h.f. amplifiers.

X-RAY INSTRUMENT MEASURES STEEL THICKNESS

Better quality sheet metal is being
made with an X-ray thickness gauge
now in operation. The gauge consists of
two X-ray sources and a phototube pick-
up device. Radiation from one X-ray
source is directed up through the sheet
being gauged so that the transmitted
rays will strike the pick-up. X-ray from
the upper source is directed through a
standard sample of correct thickness; to
strike the same pick-up tube. The two
sources emit radiation 180 degrees out
of phase so that their rays strike the
pick-up alternately.

The pick-up device consists of a photo-
multiplier tube surrounded by a fluores-
cent screen and enclosed in a light-proof
cover. Absorption of X-radiation by the
fluorescent screen causes visible lumi-
nescence which is picked up by the
photoelectric cell and converted into cur-
rent pulses, which vary in amplitude
according to the thickness of the mate

rial. The pulses are an1p!iﬁed and the
differences checked by a comparator,

Any disparity in the intensities of X-
rays from the two sources hitting the
pick-up is registered on the indicator
instrument. When the thickness of the
material is out of gauge, the indicator
needle is fully deflected.

X-RAY GENERATOR

L
THICKNESS.
INDIGATOR

STANDARD
SAMPLE ﬁ ﬁ
: PHOYO Tus
RESERNT —~— 5]:3
) SCREEN NC COMPARATOR

AMPLIFIER

/. ’




rb

B

Servicing

42

Radio Set and Service Review

Only two controls appear on the front panel.

NTEREST in high-fidelity sound re-
production has heightened greatly
since the end of the war. New phono-
graph pieckups and cartridges have

been developed and records—particular-
ly some foreign makes—have been
greatly improved. Increase in the num-
ber of FM stations and their duplication
of standard programs have contributed
much to high-quality radio transmission.
FM tuners are being offered to give lis-
teners optimum reception. Adding to the
development of high-fidelity systems,
speaker manufacturers have added sev-
eral excellent dual and co-axial units to
their lines.

Probably the least attention has been
paid to amplifiers. Usually, audio sec-
tions of standard receivers are used
with phonographs and tuners. The re-
sults are often far from ideal because

Langevin Model 122 Amplifier

By RICHARD H. DORF

the a.f. system of the average receiver
is not particularly good.

The Langevin Model 122 Amplifier
was developed especially for home use.
Basically, it is simply an 8-watt am-
plifier. But, unlike most commercial
units with living-room-size power out-
puts, its frequency characteristic is flat
within 1 db from 30 to 15,000 cycles
and harmonic distortion is kept down to
3% over the entire range. A laboratory
check contirms the manufacturer’s rat-
ing on the frequency response; although
no harmonic distortion measurements
were made, the amplifier sounded ex-
ceptionally clean when used for records
and live FM programs.

The amplifier is interesting because
of its flexibility. There are two input
channels with separate gain controls.
Micrephones, pickups, tuners, and lines
with impedances of 30, 150, 250, or 600
ohms may be used. High-impedance de-
vices may be worked into a 1-megohm
load.

" The tube lineup includes a 6SL7 pre-
amplifier in channel 1 and a 68J7 pre-
amplifier in channel 2. Use of either is
optional, depending on the gain re-
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quired. A 6SJ7 voltage amplifier drives
a 6V6-GT (triode connected) phase-in-
verter. The output stage consists of a
pair of 6V6-GT’s in push-pull (Fig. 1).

The basic gain of the amplifier is set
by either including a preamplifier in one
or both of the input channels or leavihg
it out of the circuit. For tuners, ¢crystal
pickups, and lines, about 69 db is the
overall gain. Using the built-in pream-
plifiers, 107 db is available for micro-
phones and modern magnetic-type pick-
ups.

Variable low-frequency equalization
can be inserted for use with crystal
pickups; a fixed equalizer (plus the
necessary extra gain) is added for such
pickups as the Pickering, GE, and
others.

Output impedances of 3.2 to 16 ohms
are provided for voice coils; 150- and
600-ohm taps are also available on the
output transformer.

No line cord is provided. A .c. must be
connected to the power supply through a
small plastic knockout to terminals on
the right rear of the chassis. A con-
venience outlet is provided at the side of
the case. Fig. 2 shows a rear view of
the amplifier with the hinged cover
swung down. Mounting the chassis on
its side, rather than on its bottom allows
easy access to the circuit components.
“Dish-mounting,” as this is called, is
very common in broadcast equipment,
where testing and maintenance mugst be
done without wasting time.

Four keyhole slots are provided for
wall-mounting the amplifier. To do this,
the terminal board on the hinged rear
cover is removed and remounted with
spacers, so that the terminals will not
hit the wall. Small knockouts are built
into the bottom of the case, so that leads
may be brought in.

The way in which the amplifier is
adapted for the various uses to which
it can be put is interesting, Rather than
including the required number of vari-
able controls to change impedances,
gain, and equalization, the designer has
furnished only twe controls for ordinary
use. These are the gain controls for the
two input channels. They appear on the
front panel in the photo above. If a per-
manent gain setting is desired, the
knobs and extension shafts can be taken
off and the knobs placed directly on the
potentiometers, within the cabinet.

Fig. 3 shows the front of the amplifier
with the cover removed. Note the two
empty octal tube sockets at bottom of
the chassis on each side. One or more
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of the plugs which appear in front of
the amplifier in the picture may be in-
serted into these sockets to give the de-
sired amplifier characteristics. Some of
the plugs are connected as jumpers and
others are equalizer circuits. One imped-
ance-changing transformer is furnished.
This appears at the left in the photo.

The second and third adapters from
the left in the photo are variable bass
boosters. Using them, maximum bass
boost in channel 1 is about 18 db at 20
cycles, in channel 2, about 10 db at 50
cycles. The next adapter provides fixed
bass boost for use with magnetic pickups.

One of the small plugs at the right is
strapped in the same manner as the
original strapping on the equalizer
sockets (shown in dotted lines in Fig.
1). It is inserted in the socket to re-
connect the strapping, if that should be
desired, after the original red-covered
wires have been cut by the user. Two
more are adapters for crystal micro-
phones, cutting the appropriate pre-
amplifier tube into the circuit for extra
gain. The last is a voice filter. ©

All the adapters are to be plugged
into the equalizer socket of the channel
to be used. The transformer plugs into
one of the transformer sockets.

The schematic diagram, Fig. 1, shows
the amplifier as furnished, with all tubes
in place, but without plugs in the
equalizer or transformer sockets. The
dotted connections in the equalizer sock-
ets indicate jumper connections which
must be clipped off if plugs are to be
used. Jumpers are covered with red
spaghetti for easy identification.

For channel No. 1, terminal 2 at the
input board on the left is grounded, and
terminal 1 is the “high” side.of the line.
This lead goes to pin 7 of the equalizer
socket, through the dotted jumper and
pin 3, to one end of the channel 1 gain
control. The other end of the control
is grounded. The variable arm leads
through pins 1 and 2 and a 470,000-ohm
isolating resistor to the grid of the 65J7.
Notice that the 6SL7 is bypassed.

The 6SJ7 is direct-coupled to the 6V6-
GT triode phase inverter, which uses its
cathode cirecuit to obtain an out-of-phase
voltage for the grid of the bottom
power-output tube. The voltage mark-
ings show how the proper polarities are
maintained with the direct coupling.
Though the 6V6-GT grid operates at
<464 volts, the cathode is at +70; since
the cathode is more positive than the
grid, the net grid-to-cathode potential
is negative.

The output transformer is tapped for
the 'required impedances; as furnished,
the 6.5-ohm taps are brought out to the
terminals, but the user can change this
by soldering the proper leads to the ter-
minal board. Taps are also provided at
the transformer secondary for 13 db
negative feedback. The feedback voltage
is returned to the cathode of the 6SJ7.

As shown, the amplifier is suitable for
high-level devices, suech as tuners or
crystal pickups. Its frequency response
js flat and neither of the two pream-
plifier tubes is in the circuit. To adapt
the unit for other uses, the dotted jump-
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Fig. 2—Opening the hinged rear cover gives access to fhe parts.

er connections must first be cut away
from the equalizer sockets. Plugs are
provided, as mentioned previously, to
re-make these connections,

The extra gain of a preamplifier tube
is needed if a erystal microphone is to be
used. For channel 1 the adapter shown
in lower center of the diagram is fur-
nished, It makes the proper connections
for adding the 6SL7 to the circuit when
inserted into the equalizer socket. Trac-
ing the channel 1 input with this
adapter in the top equalizer socket, ter-
minal 1 (the “high” side) leads to pin 7,
through the adapter jumper to pin 6,
and thence to the left grid of the 6SL7.
The left plate is coupled to the right
grid, and the signal from right plate
passes through its .05-uf blocking con-
denser to pin 4 on the equalizer socket.
The adapter jumper carries it to pin 3,
one end of the volume control. The arm
of the control is connected to pin 1, and
the adapter jumper carries the signal
through pin 2 to the 6SJ7 grid. The
6SL7 is thus connected into the circuit

as a preamplifier. Similiar operation is
obtained in channel 2 if the crystal
microphone adapter is placed in the
other equalizer socket.

The bass-boost adapter used with
magnetic-type pickups contains, in addi-
tion to necessary jumpers, an R-C
equalizer circuit which gives a 6 db-per-
octave bass rise. The adapter circuit is
shown in Fig. 1. The original design for
this adapter left the high-frequency
end of the range flat, but a roll-off will
probably be added in future production
to compensate for the pre-emphasis
existing on most records.

Adding to the amplifier’s versatility,
a voice filter is furnished. When plugged
into an equalizer socket, it emphasizes
frequencies in the 2,000-cycle region.

A multi-tap input transformer with
an octal plug base can be inserted .into
a transformer socket to accommodate
low-impedance microphones, pickups, or
lines, Jumpers must be soldered to the
transformer socket to give the desired
impedances.

Fig. 3—The adapters shown in front of the amplifier may be plugged into the empty sockets.
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War On Radio Repairmen
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Members of Pittsburgh's Betder Business Bureau show racketeering with prepared chart.

battleground, as witness the

photo on this page. The same
“investigation” and “gimmick” weapons
have been brought into play, and the
same eager press has hurried to join
the manhunt: “Radio Racketeers Dupe
Public,” screams the Pittsburgh Press,
while the Sun-Telegraph informs: “Two
out of three radio repair shops in Pitts-
burgh are gypping the public . . .” The
attacking forces, incidentally, have a
new ally—the serious and cautious Bet-
ter Business Bureaus.

The Pittsburgh attack was by no
means unprovoked. George Dennison,
secretary of the Better Business Bu-
reau, reports that no less than 51 com-
plaints from radio owners were re-
ceived. Attempts made to contact 41 of
the shops complained of resulted in
such negative co-operation that an in-

" HE War on Servicemen” js on
again, with Pittsburgh its latest

vestigation and exposé was deemed the
only way to correct the situation.
Unhappily, the discredited “gimmick”
was again pressed into service. Artificial
faults of a type not found in a genuinely
defective radio were introduced — an
open connection, two wires pressed to-
gether, an open audio circuit—and the
“gimmicked” set shopped around various
radio shops. Not only were the faults
atypical; they were trivial. After spend-
ing his time locating the trouble, the
radioman did not find a genuine repair
Jjob for which he could make a charge.
This probably accounted for the two-out-
of-three overcharge rate, so much out of
step with results of investigation where
genuine faults are “planted” in the set.
The BBB, or other laymen, cannot see
this peint. “A 13-year-old boy discovered
the loose wire in three minutes,” reports
Mr. Dennison. It is useless to argue to
laymen that with such unlooked-for

Servicemen organ-
ize to fight gyps and
unfair smrveys

By FRED SHUNAMAN

faults a 13-year-old boy might have an
advantage over the skilled repairman.
He might conceivably have an advan-
tage over a Better Business Bureau in a
parallel case—say one in which a com-
pany is not answering complaints be-
cause of a crack in its mail chute. Better
Business Bureaus are not geared to look
for such faults as leaky mail chutes—
nor do radiomen lock for short circuits
as an initial procedure.

The very real abuses of the Pitts-
burgh situation must not be obscured by
any shortcomings of the investigation.
Each of the 51 complaints represented
either dishonesty on the part of some
radio technician, or ineptness. in selling
his services. The question is not: “How
could the survey have been improved,”
but “What are we going to do about it?”
What can be learned from the Pitts-
burgh investigation?

First and most unhappy lesson is:
Look out for gimmicks! More and more
agencies, newspapers and independent
investigators *are being stirred up by
the various exposés to check up on their
local repairman. Look over all radios for
something out of the ordinary—espe-
cially if standard tests do not show up
the fault immediately! A dead audio cir-
cuit may mean that phono jack contacts
are squeezed together. No i.f. may be
caused by a nonfunctioning oscillator—
or by a cut wire. Use your eyes—remem-
ber the old slogan “The Customer Will
Gyp You If You Don’'t Wateh Out”
(RADIO-CRAFT, April 1942, Page 477).

Stop the abuses!

The second and harder lesson is—the
abuses must be stopped. And nobody is

(Continued on page 49)

Public 'Gypped’ in Radio Repair Racket, Bureau Says
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F.M. and Television

Use this new giant manual o
factory instructions for trouble-

shooting, repairing, uand alizn-
ment of any 1947-1948 F.M. ond
Televis'on sct. Every popular
make, including new F.M. tuners,
AM-FM combinations, and _all
types of television receivers. De
tail ecircuit diagrams. theor¥ of
operation, test hints, alignment
data. including both meter and
oscilloscope methods. This is the
material you need to fix any
modern F.M. or Television set.
Don’t turn this profitable work
away for lack of knowledze and
information. WUse this newest

Supreme manual to save time
and money on Your very next
F.M. job. Data presented on 192
large pages,8%x11 in.

Sturdy, mnnunl-styles 00
binding, Just pub- —
lished. Special price..

N =

New 1948 Manual

Be prepared to repair quickly
all new 1948 rcceivers. In this hig
single volume you have clearly-
printed, large schematies, needed
alignment data, replacement parts
lists, voltage values, and informa-
tion on stage gain, location of
trimmers, and dial stringing, for
almost all recently released sets.
Makes toughest jobs amazingly
casy. l'ind faults in _a jiffy.
Spced-up all repairs. The time
saved on your next job will pay
the $2 bargain price for the
complete manual-—after that you
use it FREE. A worthy com-
panion to the 7 Previous volumes
used by over 120,000 shrewd radio
servicemen. New manual covers
models of 42 different manufac-
turers. Giant Bize:
816x11", 192 pages - S 00
index. Manual - style 4

binding., Price only

and

Use coupon to order manuals for examination

Popular sets of all makes from 1926 to 1948 are included.

Models Made hy:

R.CA.
Philco, Sears, Fada,
Emerson, Belmont,
Detrola.
G.E., Westinghouse,
Arvin,Majestie,
Stewart.Warner,
Admiral, Delco,
Stremberg.Carlson,
Wards, West'n Auto,
Sparton, Motorola,
many others,
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Wew 1948 znd F.M. Manuals

BIGGEST BARGAIN IN RADIO DIAGRAMS

Make these two new mammoth volumes your money-
saving source for data on all recently released receivers.
Learn about modern circuit developments, be ready to
repair any new radio no matter how complex. You pay
only $2 for each of these large manuals. With these two
volumes on your workbench there is nothing else to
buy, nothing else to pay—a whole year of radio dia-
grams and service data yours for a couple of dollars
total. Again Supreme Publications beats all competition
and gives radio servicemen greatest bargains in service
information. Other volumes for previous years described
below. MNo-risk examination granted to servicemen.

FIND ALL RADIO FAULTS DOUBLE-QUICK

You can speed-up and simplify radio repairs with
SUPREME PUBLICATIONS Manuals. Service all radios
faster, better, easier, suve time and money, use these
most-often-needed diagram manuals to get ahead, earn
more per hour. For the remarkable bargain price (only
$2 for most volumes) you are assured of having in your
shop and on the job, needed diagrams and other essen-
tial repair data on 4 out of 5 sets you will ever service.
Every popular radio of all makes from old-timers to new
1948 sets, including F.M. and Television, is covered.
Clearly printed circuits, parts lists, alignment data, and
helpful service hints are the facts you need to improve
vour servicing ability. Save hours each day,
every day, begin to earn more by making re-
pairs in minutes instead of hours. Let these
manuals furnish you with diagrams for 80%
of all sets. There is no need to spend large
sums for bulky, space-wasting manuals, or to
buy additional drawings every few weeks; be
wise, use SUPREME Manuals to get the most
in diagrams and service data for the smallest
cost. Act today and be money ahead with
Supreme PPublications.

Zenith,

Crosley,

=i

Select Supreme Diugrum Monuals and Hecord Changer Books you want to examine.
Send the no-1:sk trinl coupen. Vse the nanuals In your own home or shop for 10

You will asree Supreme Publications are the zrealest values In service minuals.

Record Changers Manuals

Post-War Models

PUBLI&HERS OF RADIO BOOKS, MANUALS. AND DIAGRAMS

| Pre-War Models

days at our risk. Qee for yourself how casy It Is to fix all sets with the rlght data.
’ You nusi be complelely satlsfled, or return manuals and get your muuey back.

P el adeadeadbaded L

i+ NO RISK TRIAL ORDER COUPON ,

L PP L P PP Y PR LR LY PR L LRt

NAMER avssiwetlion n ke s a1 i o

' Rervice cxpertly all modern (1945- 19481 Just what you need to repalr quicklyd . d [}
ecord changers, All popular makes. Just thousands of pre-wur (hefore 1942) |:.|m-l SUPREME PUBLIGATlONS 98, Kedzie Aveq ChlcagO Izv ILL. ]
n"":;" “":1“1%”“1 {_f‘-ll'wu‘ulﬂs"‘;m‘“"s . to matie record chanxers. mannal units. plek-g ’ !

Ul needed  adjnstmen and  Tepalrs. ups,  wireless  osclllators.  recorders. d i i i ]
Hundreds of photograplis and  exploled mnbiu:nli:l)n[‘:. H:;dr;-l: of n::;..'.;:rli:‘al i:':ld: - .Sh,.::"the f?liov:-u}g Tanuals B "m:ruider Your (L] 1588 PRICED -
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lWar Surplus Bargains Sold As Used Unless Otherwise Specified!

BC-348 COMMUNICATIONS
RECEIVER—$149.50
NAVY CRV-46151 AIRCRAFT | ¢ bunds. 200500 Ke. und 15-18 Mc. 2 stages

RADIO RECEIVER AVC. Complete with' taver and 280 by

Four handy luding broadeast  (195-9.050 KC tor. Th zhl
C||:u|lM||‘ -4“;::1:..:; 2uherhm‘erdcuiyne with ...ecr:m:v ::ll;‘:-ck:xd mc:)irr::':::\l;e;:m:n:sdb?,f:,,dth,“nm:;czl{ C'1 AUTO PILOT AMPLIFIER

[ change or rumote operated electrical band i
change. Hemote band ehange and tuning  eontFols ;fé" fg"d;‘l'gnv AC ) ) . | Were used to control operution of Servo
|n(&).|)|inle-l making th'dn( resdlly  adaptuble to sinlgle e ion tpov\:j:‘m:upply. including units, causing them to move the control sur-
) nstructions. . . g
DC Umar. overed from self-omtslned 34 ¥, o with tab e, $8.95 ] face of mirplane in one direction or the other
The sels are complete with tubes. mounting rack in response to signuls received. The com-

and reniste controis. plete amplifier includes one rect. 7Y4, 3--
IF7's for araplification and control, 3—
IN7's for si®hal discrimination. 1 power
transformer, 6 relays, 1 control pots. chokes,
condensers, etc. Convert for use on radio
controlled models, doors, ete. Operates from
24 V. DC. Size 91 x 61 x 75%". Complete.

-
-
.

BC-733D LOCALIZER

RECEIVER R-89/ARN 5 A GLIDE PATH REC.
A part of aircraft bllud lindlng equlpment. Oner Formerly used for blind landing but adaptable
rolled 1 '(‘ e ) ; fo many other us(i’s such ns Eecelver for new po-
valns | . three chleh ar ST A | lice or citizen’s band. Band of oberation 326-
iy, mh"“ S G '”: Glr=dXn 335 mc, on any of three prchdelermined crystal
nie e ;1:-"-‘1’ For 24 controlled frequencies. Contains eleven tubes, 6
V. ne ;

relays and other valuable parts. For 24 V. DC
operation. Size 13%" x 5147 x 634",
Price complete as shown.

T-39/'APQ-9 RADAR
TRANSMITTER

Containg many excellent purts for the VHF
experimenter such as a cavity oseillator
using 2-RCA 8012 tubes rated at full output
to 500 Mec. Tubes are forced air cooled by
24 V. DC motor, which is easily converted
for 110 V., AC operatlon. Other valuuble
parts such as a pair of 807's, 2-6AC7, 1.931
and 1-6AG7 tubes: ceramic

switch, potentiometers, gears, $ 50
TURBO AMPLIFIER |NTERVALOMETER, $225 revolution counter, ete. 12
Used for parts—shipped complete with the . o .
following tubes: Electronic timing device. Was used for releas-
Dz e 00 E I P T ¢ I [ A o ] ing bombs Iat intervals. l(lealcfor dark-room
T b tri troll t 1 .
imer, model train controller. (Contains relays AIRCRAFT

Price ...coe.ovvvvnennnn... $1.75 ea. [ switches. pilot lights, resistors, knobs, ete.)

HRU (DC
POWER
SUPPLY

24.28 V. at T0
amp. 2000
watts gasoline
engine generu-
tor with elec-
tric starter.
Power supply
which can be
lised to operate
24-28 V, equip-

RADIO
RANGE
FILTER

For helpful reduc- §
tion of QRM on
crowded CW bands.
When atiached
output of any com-
municiations receiv-
er:

1--Will pass siznal
of 1020CPS, elim.
inating others,

Cnnmins 13—68N7-GT's ment, start 2--Will pass VOi‘l‘f.' frequencies and elimi-
3-—68.A7-0:T —GY3-GT. ™ mo d " airplane  engines, charge hbat,. nate 1020 CPS code siznal.
er Lwill oberate on 110 80 wy.). ohm teries, as a welding machine, mpact,
precislon wire-bound resistors. 89 lighting system, or for amateur S 50 E\gltcph Sllzl‘:‘hz'-ywclfhté%mth s 25
—88 Ke cnﬂ.nl WEL approx. 25 <R : 114" 170" x A1
PRICE radio station. 2 l/‘ Loy 3
1bs: LPRACER L.l el 2404". Wyt. 115 Ibs Price

TERMS: CASH WITH ORDER H CO-AXIAL CABLE VALUES

d TERMS: CASH WITH ORDER
CO-AXIAL CABLE VALUES THAT WE CAN
1 ONLY OFFER TO CUSTOMERS WHO BUY
AMERICAN SURPLUS [ Ertistiiih i b M N AMERICAN SURPLUS
RG-8/U cable 52 ochms impedance (unmarked)
,,,,,,,,, ..$2.95 per 100 foot
PROD (T RGS U cable 52 ohms impedance (marked) PRODU(IS (o
s N B $3.95 per 100 foot -
KG- ZQ/UCO-A‘(IAL 53.6 ohms impedance
537 N. CAPITOL AVE. (marked) c.....%3.95 per 100 foot 537 N. CAPITOL AVE.

INDIANAPOLIS, IND. PRICES F.0.B. INDIANAPOLIS INDIANAPOLIS, IND.
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A Sensational Announcement lo the ' Top Third"’ o/ the Servicing Gield !/

Now, after two years of preparation, CRE
introduces its new home study course in

ELEVISION
AND FM
ERVICING

I N
\ &
\'li.ﬁ':m

G.E. PHOTO

100% Practical “On-the-Job” Course That Equips You to
Install and Service ALL Types of Television and FM Receivers

1948 is the big changeover vear—from radio to television.

It is the year for you and all servicemen to make the big de-
cision. Either you are going to catch up with the new developments
in the industry, or you are going to be passed by. There are new
techniques—entirely new methods of technical “know how” to be
learned and mastered, if you are going to be in a position to handle
good-paying Television and FM business.

This new course was prepared by CREI at the request of
several large manufacturers, distributors and dealers who said,
“We must have more servicemen trained to handle the approxi-
mately 800,000 television sets and 4,000,000 FM sets to be preduced
this year alone!” CREI knows exactly what you need and every
effort has been made to keep this course practical and to the point.
If you are now in service work you will be able to thoroughly under-
stand and apply each lesson. It has been reviewed and checked by
qualified service experts who know what you must know

to get ahead in this booming field. MAIL

47

B i il i i

CREI has never attempted “high pres-
sure” selling of any kind. In intreducing
this course, we believe honestly that it
can provide you with the ability you
must have to hold your job—qualify for
a better one—or start your own business.

To such familiar serv-
ice terms as “tone, se- f
y.

lectivity, cireuit noise,
AVC, feedbuck. etc.”, /’
must be added such /

terms as, “dipole, ras-

ters, clippers, clamping 2
circuits, synch pulses,

blanking pedestals, etc.” Do you under-
stand this new language? Ave you
qualified to install and service all types
of Television and FFM Receivers?

TV and FM will make more progress
in the next 10 months than they have
in the past 10 years. Just
think of the extraordinary —._ 7
opportunities this opens _ e
up for you. Here in one W]
practical course at a popu-
lar price, CREI offers you & N
security and more money.

i e e ey |

Don't put it off. Get going now and get
in on the big money that is going to be
made by those men who have equipped
themselves to handle the ‘“sets of to-
morrow.”

[}
]
1
\

Start vour training now and you start

applying your new-found knowledge

immediately. Every lesson

in this course can be help-

ful in your daily work.

As you progress in your

\ o training you will find

yourself equipped to han-

dle complicated Television

and FM work that only a few months

ago looked “impossible”. The time to
start is now,

e

It costs you nothing but a few minutes
time to read the interesting facts and
the complete lesson-by-lesson outline. So
practical, so simple to understand. Mail
the coupon now for complete information.

B

CAPITOL RADIO ENGINEERING INSTITUTE

Radio Service Division of TODAY 161n & Park Road, N, W., Dept.578, Washisglen 10, 0. C.

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute

Dept. 578, 16th & Park Rd., N. W., Washington 10, D. C.
Branch Qffices: New York {7) 170 Brondway * $San Francisco (2) 760 Market 5t.

JULY, 1948

Gentlemen :

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

NAME
STREET 1
CITNl || o Sl ZONF L SIFAME-. =,

[ ) AM ENTITLED TO TRAINING UNDER G. i. 9ILL.

et et et el o s il g~ Bl S Gl B el el el et el e A A A Mttt et kb
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I
INSULATED PLATFORM

When working with power tools or
metallic devices using power from the
117-volt line, it 1s a good idea to make
sure your feet are not grounded. A con-
crete floor is an especially good conduc-
tor and an insulating platform should
always be placed on it.

-

. -
| = SI0E VIEW /87 BoARD = 7k

I made such a platform cheaply by
using a piece of wood about 18 inches
long, 12 inches wide, and % inch thiek,
and four old plug fuses with Pyrex
bodies.

One-inch holes were drilled about 1%
inches in from the corners of the plat-
form, and the brass-threaded ends of the
fuses were pressed into the holes. This
keeps the platform about '2 ineh from
the floor and thoroughly insulates it.

Oscar E. MALECH,
San Francisco, Calt,

RADIO TIMER

I often listen to the radio while in
bed, and several times I have fallen
asleep without turning it off. To avoid
running down the batteries, I construct-
ed a timer to turn off the receiver after
a stated length of time.

The hour hand is removed from a
cheap pocket watch and a small strip of
spring bronze soldered to the watch face
in the position shown. In the center of
the spring is a silver contaect.

2-56NUT  § WASHERS
Ui
PLEX| GLAS
XTAL
LEAD SOLDERED TO COVER ey AT APPLIED
At FIL CIRCUT

WATCH CONTACTS
Cabd

wlmm_mf\/\_/\]
MANUAL Sw

Immediately above the centact, on the
plastic watch-crystal material, is bolted
another contact, so that the two touch
when the minute-hand is away from the
assembly.

When the minute hand gets to the
spring. it pushes it down, breaking the
contacts and turning off the radio.

Because of exposed contacts, this
timer should be used only on battery
sets. A shorting switch, across the con-
tacts, cuts out the timer for normal
radio operation.

STANLEY A. OLLENDORF,
Oak Park, I,

CRYSTAL MOUNTING

Here is a convenient way to mount
crystal diodes which do not have pigtail
leads.

The large end is held in a miniature
fuse clip, and the small end in a hearing-
aid-battery jack. Clip and jack may be
mounted on a bakelite or fiher base for
convenience in placing the assembly on
a chassis.

JOSEPH Paray,
Toledo, Ohio

Try This One

TEST LEAD SWITCHING

To eliminate the tangle of wires that
results from a number of test instru-
ments on the bench, I use this system of
switching two pairs of test leads to va-
rious instruments.

The leads are connected to any of sev-
eral meters or antennas by d.p.s.t. push
buttons. Using a Mallory #2100 8-but-
ton assembly, two pairs of leads ean
each be switched to any of four instru-
ments.

Epwarp L, SPEAL,
South Paris, Me.

VARIOUS TEST INSTRUMENTS
— 4+ -+t -4 — 4+ — FMANT

L

BBUTTON DPST Sw

:

A"l smiELo

]

MIKE CONNECTOR

BUILT INTO FRONT OF BENCH
\ ALL SHIELDED CABLE USED
wof Sem——— TEST LEADS SHIELDED

2 INSTRUMENTS CAN BE USED AT SAME TIME

MOTORBOATING CURE

On small receivers there is often mo-
torboating at one end of the band. Fre-
quently, it is due to electrostatic cou-
pling between the glass i.f. tuhe and the
loop antenna.

To prevent this, I use a static shield
made of horizontal strips of stiff cop-
per wire, The strips are laid out on the
bench, in the pattern shown by the
drawing, and a right-angle piece of the
same wire is laid across as shown. Spots
of solder at each point where one wire
crosses another hold the assembly to-
gether.

The shield is installed so it resembles
a fence between the tube and the an-
tenna. The right-angle strips are sol-
dered to the chassis.

JOHN W. Cook,
Waynesboro, Va.

BOOK HOLDER

Books that are in use while a set is
being serviced can be kept clean and out
of the way by holding them to the back
of the bench with a wire holder made
from a wire coat hanger.

The hanger is cut in the center of
the horizonta! wire. and the hook is re-

[/ -
MANUAL W-Of)[iS{REW INTO WAL L~

N mean

|

..... LA

FRONT viIEw SIDE VIEW

moved. A small loop is made in the wire
just under the hook, and a woodscrew
and washer serve to fasten the loop to
the wall. The remainder of the hanger is
bent as shown in the drawing.
N. H. SILVERMAN,
Los Angeles, Calif.

SIGNAL TRACER

When no regular signal tracer. is at
hand, almos. any receiver having a
pheno jack can be used for the purpose.
Make up a shielded cord with a probe
on one end and a phono plug on the
other. A short length of wire attached
to the shield ends in a small alligator
clip to make the ground connection on
the receiver under test. This setup is
fine for audio signal tracing.

To trace r.f. signals, another similar
assembly should be made up, but a erys-
tal diode should be connected in series
with the hot lead and, if possible, placed
within the probe. Several such probes
have been described in RADIO-CRAFT re.
cently.

R. W. EuBaNK,
Lexington, Ky.

PHONO JACK
¥ PHONO PLUG GND

smn.os%_ : TEST PROD

MUSICAL LIGHT

I obtained an interesting effect by
making a neon lamp glow in synchro-
nism with the sound eoming from my
receiver.

The neon lamp is connected in series
with a condenser between the plate of
the output tube and ground. The in-
tensity of the glow varies with the loud-
ness of the voice or music.

: 3
e ol

With 265 volts on the final tube plate
of my receiver, I found that a 20-uf elec-
trolytic condenser worked best, with a
General Electriec NE-57 lamp (its start-
ing voltage is 55 a.c. and 70 d.c.). A.c.-
d.c. sets would probably require a lamp
with lower starting veltage, and a differ-
ent size condenser.

JoHN E. LoverTt,
Denver, Colo.

DENTAL MIRROR AID

Many points in the crowded space
under the chassis of small sets are hard
to examine. | use a dental mirror to get
into these places. To insulate the handle
of the mirror, a coating of tape is
wrapped around it.

FraNk M. WANLASS,
Ogden, Utah

(Though this is a very old trick,
RAD10-CRAFT makes no apology for re-
publishing it. We feel servicing aids like
this ought to be repeated at intervals,
to inform beginners and remind the old
hands.—Editor)

RADIO-CRAFT for



going to do that but the radio technician
himself. This was the happiest feature
of the whole Pittsburgh investigation.
During the week of the exposé, six
stories on the investigation were printed
in Pittsburgh papers—and 11 on efforts
by the repairmen to clcan up the situa-
tion. The press there is strongly behind
the reputable majority of the repairmen.
The old repairmen’s association, under
the veteran repairman Bert Bregenzer,
reorganized under the new name of
Radio and Television Servicemen’s As-
sociation, and pledged itself to the fight
for reputable radio repair in Pittsburgh.

How can organization help the situa-
tion? Many report that dishonest re-
pairmen simply do not join associations,
or drop out as soon as they are criti-
cized. The answer (discovered years ago
by the Philadelphia Radio Servicemen's
Association) is that the organization
can be responsible for all radio repair,
whether by members of the organization
or not. The association acts as a bureau
to receive all complaints from radio
owners. It then gets in touch with the
repairman and asks him to contact the
owner. In most cases an adjustment is
made immediately. If not, a committee
inspects the set and makes a decision.
Actually dishonest repairmen or equally
dishonest or over critical customers will
heed such decisions—they will not take
a chance on going to court against such
expert witnesses. Where the difficulty is
due to a misunderstanding between re-
pairmen and customer, it is usually easy
to settle it.

Improved public relations

Organization is even more helpful in
improving the reputation of the good
radio technicians than in checking the
bad. The experience of the new Asso-
ciated Radio Servicemen of New York
(City) is a striking case in point. Born
under the worst possible auspices (a
move to license all radio repairmen,
with a $30 annual license fee) the or-
ganization found itself compelled to de-
fend the city repairmen from ancther
“investigation” and attacks from a half-
dozen radio commentators. Several
newspapers joined in the hue and cry.
The situation could hardly have been
darker.

Hopelessly, president Liebowitz and
secretary Edel started calling broadecast
stations to protest unfair treatment. To
their utter surprise, they were offered
time to answer the charges, and even in
some cases to face their attackers at the
microphone. What followed was even
more surprising. Without exception, the
radio commentators were so impressed
with the new association and its pro-
gram that they swung behind it whole-
heartedly. Today men like Paul Dennis,
John McCaffrey, Lyle Van and J. Ray-
mond Walsh are the strongest backers
of the ARSNY.

These men have told their listeners—
over the air and through their news-
paper columns—to take their radios to
shops which display the ARSNY decal
in the window (see illustration) for fair
treatment. These shops give itemized
bills, stand back of their work, and can

JULY, 1948

RADIO REPAIRMEN
(Continued from page 44)

be checked up on immediately through
their own organizagion.

Meanwhile the clamor about radio re-
frauds

pair and overcharging died

ASSOOIAT

B Viember
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conclusion is all the more important be-
cause it was totally unexpected by the
promoters of the Workshop. So struck
were they that the first recommendatjon
on their report is:

“One, and perhaps the best, way to
correct the conditions we encountered
on this tour is the creation of strong

£0 RADIO Siav\thEu

—=— 5: NEW YORK NG ™™ —

This 12 by 4 inch decal window display is the identifying symbol of members of ARSNY.

quietly. The Grievance Committee of the
ARSNY broadcast notice of its willing-
ness to take up any customer’s com-
plaint, whether against a member or
non-member, and received only 19 com-
plaints during the first two weeks of its
existence, Four-fifths of these were set-
tled immediately by phone.

Technical improvement possible

The radio technician has as much to
gain through organization from a tech-
nical point of view as from that of pub-
lic relations. This point was startlingly
brought out by the General Electric FM
Travelling Workshop, a series of lecture
and demonstration sessions designed to
spread information on servicing FM re-
ceivers. The Workshop discovered that
“except in those few communities where
a strong radio servicemen’s organization
is in operation (our italics) . . . the
average serviceman, through no fault of

his own, does not have . . . the technique
to service FM receivers properly.” The
Time-Saving

radio servicemen’s organizations
throughout the country. Such organiza-
tions, the report states, can:

Disclose new ways of doing bet-
ter work, and new tools to work
with.

Set qualifications and standards
for their membership to keep serv-
icing procedure at a high level.

Set up rules and regulations gov-
erning the conduct of radio work.

Set up schools for teaching radio
service to prospective members.

Carry on local publicity cam-
paigns.

All these methods have heen proved
effective by the older organizations
{RADI0-CRAFT, March, 1948) and by the
newer ARSNY. Other associations now
springing up throughout the country
will find them equally valuable. Both
from a business and a technical stand-
point, organization is the way out and
up for the radio repair technician.

Repair Tips

By W. G. ESLICK

NE would think that the aver-
age serviceman would know
the simple quick tests and
trouble-shooting methods de-

seribed below, but to my surprise and
disgust, too many don’t. I have been
manager of a large service shop and
have worked in or visited many others,
so know whereof I speak.

A headache in a.c.-d.c. radios may
sometimes be due to intermittent fila-
ments which won’t show on the tube
tester unless one stands over it for some
time. Usually one can see the pilot light
goon and off or off and stay off! Simply
take one of the little neon testers adver-
tised for around fifty cents and place it
across each filament. Because of the
minute current required to light the
neon bulb and the complete series cir-
cuit (except the intermittent tube) the
neon bulb placed across the faulty tube
will light when the filament opens. Most
men sweat over the tube tester to find
the tube. (An a.c. voltmeter placed
across each filament will often show a
bad tube. Its resistance may be much
higher or lower than normal, causing an
abnormal voltage drop.—Editor)

To find a leaky coupling condenser
coupled between a plate and grid: set
your voltmeter on a 300-volt range or
more and place between grid and chassis
ground or the common ground circuit,
then keep decreasing the voltage selec-
tor on your tester till a reading can be
had. (Place positive prod on grid and
negative prod to common ground or
point from which grid bias is obtained.
Leakage will cause the meter to show
the small positive voltage on the grid.
It varies according to leakage. This
method catches the intermittent and I
like it better than an ohmmeter test.

Here is ancther not-too-well known
fact. Your voltmeter can be used as &
resistor. Suppese you find the 6SQ7
plate voltage nil, With the voltmeter set
on a high range (at least as high as the
voltage in the radio for safety) touch
the negative prod to the plate of the
tube and the positive prod to B-plus. If
the set plays, replace the resistor. This
just saves time. The meter is already in
use, so why hunt up a resistor and shunt
it across the suspicious carbon stick
when you have a resistor i your hands.

(Continued on page 55)
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Servieing Farm Radios

Trouble in Silvertone Model 4722
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Fig. 1—Battery drain is reduced by using 2-volt tubes in mixer, if. and output stages.

Fig 3—Unusual heat shows trouble in set.

CCASIONALLY the service-
man gets a farm radio which
uses a vibrator and operates
from a 6-volt battery. In test-

ing such sets certain problems are en-
courdered which are somewhat different
from those found in the conventional
a.c. home radio.

A receiver of this type is the Silver-
tone Model 4722, chassis 100.179, which
uses three 2-volt tubes in series and
one B-volt tube, as Fig. 1 shows.

There were several complaints on one
of these sets, When it worked, short
circuits occurred when the battery leads
touched, and there was noise when the
radio was jarred. When brought into
the shop, the set was no longer operat-
ing.

A battery eliminator made to test car
radios was used as the test power sup-
ply, and an ammeter inserted in the d.c.
circuit as in Fig. 2 showed about 12
amperes—entirely too much current for
a radio of this type.

The vibrator could be heard in opera-
tion and after being connected for a few
minutes, the metal cover over the bottom
of the transformer terminals and the
buffer condenser became warm. See
Fig. 3.

The transformer buffer condenser—a
.01-pf unit—was suspected. It was dis-
connected, and an ohmmeter reading
across this unit, shown in Fig. 4, re-
vealed that it was shorted.

With this condenser disconnected and
the eliminator turned on again, the am-
meter reading dropped to around 4 am-
peres, as Fig. 5 indicates.

The defective condenser was replaced
with one of like value rated at 1,600
volts.

By HARRY LEEPER
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Fig. 4—Shorted buffers are troublesome.
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Fig. 6—A series lamp drops input voltage.
The radio would now operate, but the
vibrator noise seemed louder. A check

of the tube filament voltage showed 9
volts instead of 6.

RADIO-CRAFT for




The eliminatorwas designed to fur-
nish 6 volts. for auto sets drawing a
fairly heavy current, and the higher
voltage here was due to the lighter cur-
rent requirements of this farm radio.

In order to reduce the filament volt-
age to a safe value, a 25-watt, 116-volt
lamp was placed in series with the elim-
inator transformer primary as shown in
Fig. 6.

The secondary voltage was then b
volts. Other lamp combinations would
have been possible, but, since the radio
operated satisfactorily on 5 volts, the

Wi
Fig. 9—Taping protects lead from abrasion.
JULY, 1948
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25-watt lamp was used for further tests. | 7 1
| METERS

The complaint of battery leads short-
Brand New

ing was. then inyestigated.
An ohmmeter test from the metall
ALL CHECKED FOR ACCURACY!
0-500 MA DC 314", ‘round, NX35

fuse holder to the battery clip on the

same lead, which was the insuiated lead |

of Fig. 7, showed a short circuit, indi-

cating that the fuse was touching the
Westinghouse $ 3.00
0-5 Amps RF 314", round, NT35
Westinghouse, Internal TC 4.50
0-3 Amps RF 214", round, NT33

metal holder.
Further check revealed that the fiber
Westinghouse, less TC 3.50
0-10 & 0-250 MA DC combination,

insulator which ordinarily insulates the
fuse from the holder was missing: when
the fuse holder touched the other unin-
sulated lead, a short circuit occurred. round. DW41 G.E 259
A piece of fiber sleeving was placed 0-3 MA DC 3[/2',,"“’““& 327A
over the fuse, as illustrated in Fig. 8, Triplett jen 4.50
and this trouble was eliminated. As fur- _(;_-500 Volts AC 314" square 337A
riplett 6.00
U-ZPVolts AC rectifier type 10,000/
volt 327A Triplett, 315" square,

ther protection, the battery leads were |
taped at the point of entrance to the |
cable sheath (Fig. 9).

The battery clips, corroded from chem- | _15.00
ical action, were cleaned by dipping [0)(135 4“(18- BIE d(:]emzix v%‘;;:)rw- ;!(/Pg
them in a solution of water and baking round bakelite case. s 3‘(1)0

soda (Fig. 10). Vaseline was applied to 0-150 Volts AC Simpson, Model

the clips to slow down' any future cor- 6130, %}/ e 3.50
rosion. 0-35 01t3 DC, Triplett, Model
The noise heard when the set was 327A, 3" square bakelite . case.

4.00
0-50 Amps. AC, Triplett Model
337A, 3" square bakelite case.

RELAYS
All Brand Kew

RBM DPDT 110 v 60 cycle, make
before break 75¢
Relay, 6 MA 5000 Ohm DC resist-
ance, SPDT 85¢
Leach type 1 127-FR 110V 60 cycle
DPST ... .. $1.50
Automatic Electric Co. DPDT 24 v
DC 6 amp silver tungsten con-
tacts 40c
Automatic Electric Co. delay relay,
20 ohm, silver tungsten con-
tacts . i 40c
Starter relay, 28 volt operated,
heavy duty construction. 50c
Switch, pushbutton type DPST on/
off type, to fit standard switchbox,
Io amps at 250 volts 25¢
Switch, toggle type, bat handle,
DPDT heavy duty contacts 35¢c¢
Leaf type switch, 4 poles, single
throw, single hole mounting......25¢

*

Microphone transformer, QOuncer
type, for carbon mike to tube grid,
circuit printed on case.. NEW 50c¢
Transformer, two sets of windings
eadh | to | ratio, good for frequen-
cies of 1000 CPS and higher,
NEW 25¢
Filter Choke, 19 henry 105 MA DC,
resistance 170 ohms, metal cased,
size about 3" x 3" x 4" high,
NEW $1.50
Neon tube clear glass about !4”
0O.D. overall length about 11”. Ex-
cellent for transmitter RF tuning
indicator NEW 40c¢
All Prices F. O. B. Indlanapolis

jarred was cleared up by tightening the
speaker plug receptacle under the chas-
sis. (Note the methed in Fig. 11.) This
plug, being only a 2-prong one, is not
held in place as firmly as plugs having
four or five prongs.

& TERMS: CASH WITH ORDER

AMERICAN SURPLUS
PRODYLTS. C0.

537 ‘N CARITOL AVE.
INDIANAPOLIS ‘{ND:

Fig. ||—Crimping socket pins reduces noise.
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"The old blister was back again, only this time she brought two cops along with her."

dame first comes into the shop, so

Pedro waits on her. Pedro is a little

Mexiean kid who works for me. He
doesn’t know mueh radio but he comes
in handy sometimes.

“Good morning, Senora,” says Pedro,
“Something I ean do?”

I can hear the dame sniff clear back
at the bench. She has a voice like a buzz
saw.

“I wish to see the proprietor,” she
buzzes. ‘“At once!”

I get up from the bench with a sigh.
“Yes, lady,” I say when I reach the
counter. “I’m the proprietor.”

“This radio,” she gurgles, slamming
it down on the counter. “I bought it
here. I want it fixed.” She stabs me with
an accusing glare,

“All right lady,” I say. “What’s the
matter with the set?”

“Everything,” the old girl barks.
“There’s so much noise I can’t hear the
music.” She’s still glaring at me. “You
cught to be ashamed young man, selling
things like that!”

I’M working on an FM job when the

“But lady,” I say. “Wait & minute.
That set is four years old. Have you had
any trouble with it before?”

“I should hope not,” she buzzes. “I
paid nearly twenty dollars for it, and I
expect to get my money’s worth!”

“Absolutely right, Senora,” pipes up
Pedro. “Should be good for years yet.”

“I’ll be back tomorrow morning,” she
breaks in. “Fix it so I won’t have any
trouble with it ever again, or F’ll call in
the Better Business Bureau!” She
leaves, slamming the door and mutter-
ing to herself.

Pedro breaks into a gay little laugh,
but his grin fades as I give him the eye.

“What’s so funny?” I demand.

“Uh . . . nothing, Herk,” he says,
grabbing a rag and going to work on the
dust atop the counter.

“And lay off the ‘Herk’ stuff, see?
From now on in it’s Mister Newton,
with the accent on the ‘Mister’.”

“Yes MISTER Newton,” says Pedro
glumly.

I finish tracking an FM job, and plug
the dame’s set in on the bench to warm

By GUY SLAUGHTER

up. After 30 seconds or so the little job
starts pouring out music, and the noise
level is practically zero.

“Fixed already MISTER Newton?”
Pedro says, coming back to the bench
with his dust cloth. “What was wrong?”

“Must be an intermittent. We'll have
to wait for it to act up.” I cover it with
a box I keep for the purpose, wanting
it to get hot quick, and go on with my
next job, ready to check it the minute
it starts to noise up. But it doesn’t, and
when I close up that evening, it’s still
going strong.

Next morning about nine o’clock the
old dame comes in. She stops at the
counter, and stands there, tapping her
foot and looking sour.

“Good morning, Senora,” Pedro says.
“You’re bright and early, no?”

“Never mind that,” says the dame.
“Where’s my radio?”

I have it back on the bench, of course,
and it’s still going strong. I pull the
plug, do the line cord up into a neat
hank, and earry it out front, thinking
up my speech as I go.

“Good morning,” I say, before she
gets a chance to start talking. “There’s
nothing wrong with your radio. It
mustialsh’”

“I should hope not,” she breaks in.
“I’ve given you nearly 24 hours to get it
fixed. And this time it better stay fixed !”
She grabs it out of my hands and de-
parts, slamming the door.

“Huh,” says Pedro, laughing. “Guess
she is in a hurry.”

“Yeah,” I say. “I guess she is. But
she didn’t give me a chance to say I
didn’t have to fix it. And she didn’t psk
me what the charges were either.”

“Oh well,” says Pedro. “No work, no
pay_n

I go back to work after that, but in
about an hour I hear the door open and
close, and Pedro hollers baek at me, all
excited like.

“Hey Herk,” he shouts. “I mean MIS-
TER Newton. Guess who?”

So I rise wearily and go out front to
find the same old dame again. This time
she’s got a cop with her. He’s carrying
the radio and looking rather stunned.

“Hello,” I manage weakly. “I see
you’re back.”

The dame has been silent up to now,
but with that she opens up.

“Arrest him, officer,” she screeches.
“That’s the man, arrest him!”

“What’s it all about, mister?” the cop
asks, and before I can get a word in, the
old blister starts up with her routine
again. This goes on for about five min-
utes, and all the time the dame gets
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more and more insistent and screechy.

Finally Pedro snatches the radio from
the cop’s arms, sets it down on the coun-
ter, and plugs it in. And just as she
strikes an all-time high in indignant
squeals, music pours from the speaker.
The old girl breaks off yelling, stops
waving her arms, and gradually her
sour puss assumes a look of enraptured
pleasure.

“Well,” she gurgles. “It works.” And |
1 throw a look of gratitude at Pedro. |

The cop senses the crisis is past, and
starts sneaking for the door. The old
crone stops him with a look that would
melt solder.

“Where are you going?”’ she demands.
“Come back here!”

“1 ... I figured everything was okay,
so I’'d get back to my beat. The radio
plays, doesn’t it?”

“Yes,” the old girl bleats. “It plays |
here.” The accent is on the “here,” and
the implication is that it doesn't play
elsewhere. That's my cue to speak up.

“Look, lady,” I say. “A radio is a
radio. If it plays here it’ll play there ...”

“Never mind the Gertrude Stein,” she
says, impaling me with a leok. “I know
a radio is a radio. But it won’t play at
my house. Nothing but noise comes out.”

The cop looks weary now. “What'’s the
score here?” he asks. “Did you gyp the
lady like she says?”

“No!” I say, getting mad now. “This
woman brings in a four-year-old radio
and gives me the devil because it’s noisy.
I try it out and it works fine. She picks
it up and the next thing I know she’s
back here with you. The radio plays, so
tell her te take it home and leave me
alone!” With that I head for the back
room and dive into a five-band job with
a burned-up bandswitch.

1 hear veices out front for a while.
Finally the door opens and closes, and 1
heave a deep sigh of relief.

“MISTER Newton,” Pedro says, com-
ing back and leaning on the bench.
‘MISTER Newton, you've got to be
peetty smart to be a radic man, don’t
you?”

do‘,l

“Kind of like being a detective, ain't
it?” says Pedro, dreamily.

I don’t get it, and say so.

“I mean you got to find a clue, and

“Yeah, Pedro,” I say. “I guess you'

then you figure what's wrong by induct-
ant reasoning,” says Pedro. “And then
you fix it.”

“Yeah,” I murmur, trying to shove a
% _inch shaft through a 5/16-inch hole.
“Yeah, I guess so0.”

“Well I got a clue,” says Pedro, start-
ing out front. “And the Senora will be
back again.”

“Whattya mean?” I holler, pulling my
head out of the chassis. “If that old bag
comes back again, tell her I've left for
Pomona!”

I finally get my bandswitch wired up,
and start out with the truck to make my
weekly pick-ups and deliveries.

When I get back Pedro greets me very
formally.

“MISTER Newton,” he says, smiling
a knowing, superior smile. “The lady
was back again, and this time she
brought two cops. Her radio still doesn’t
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work, and she said to tell you she was
swearing out a warrant for your ar-
rest.”

“Oh no,” I groan. “Why does every-
thing have to happen to me?”

#“She is charging you with ‘fraudu-
lently obtaining money under false pre-
tenses’,” Pedro reads from a scrap of
paper on which he has taken notes. “She
claims you sold her a radio for twenty
dollars, that said radio carried a guar-
antee, that she has returned it to you

‘three separate times to have some ad-

justment made, that you have persist-
ently and stubbornly refused to give her
any satisfaction, and that you have, be-
fore witnesses, insulted her and practi-
cally thrown her out of your shop.”
“Pedro,” 1 say, giving him the old

eye. “Are you giving me the business?”’

“No, MISTER Newton. That’s what
she said. Can she do it?”

“0Of course not,” I groan. “But she
can try, and that’s almost as bad. An
old bag like that can cause trouble.”

“I stalled her off,”” Pedro goes on,
smiling beatifically. “She won't do any-
thing until tomorrow.”

‘“How come?”’

“T told her if her radio didn’t work
right by tomorrow we'd give her a new
one. That Stromberg-Carlson in the
window.” Pedro beams at me as if he's
just done me a big favor.

“What?" I shout. “Were the cops here
when you told her that?”

“Sure,” says Pedro, calmly.

“That’s fine,” I say, slapping my fore-
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TEST EQUIPMENT -

THE NEW MODEL 770—
AN ACCURATE POCKET-SIZE

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OHMS PER VOLT)

Features:

@ Compact-measures 3% x 5% x 2%~

® Uses latest deslen 2% accurate 1 Mil D’Arsonval t¥pe
meter.

® Samo zoro adjustment holds for both fesistance ranges.
1t ls not Decessary to readjust when switching [rom on®
resistance runge {o another. This 1s an imburtant time-
saving teature never before included In a V.O.M. in this

head. “Witnesses yet!” I sink into a

| chair, and begin to twitch.

—

“How do you mean, witnesses?” asks
Pedro,

“You know what that Stromberg-
Carlson is worth?” I croak.

“Oh don’t let that worry you, Herk
. .. MISTER Newton,” says Pedro.
“She only gets that if her radio isn’t
fixed by tomorrow.”

I just glare at him, speechless.

“The thing is,” Pedro says, “we fix it
before then.”

“But there’s nothing wrong with it!”
I holler, finding my voice. “How can you
fix something when there's nothing
wrong with it?”

“She says it makes noises,” Pedro
goes on calmly. “And I got a clue.”

“What kind of a clue?”’ I mumble.

“Well,” he says, thoughtfully, “a
radio that works here should work any

brlce ranko.
tioused in round-curnered. molded case.

Beautiful black ctched panel. Depressed letters filled
with permanent white, insures long-life even with con-

l

}

!.
stunt use. \

i

| | place unless something is different.
Right?”

“Yeah,” I say, absently, wondering
how many friends the old girl has, and
how much business I’'m able to lose.
1 | “Something different.”

Pedro looks a little disappointed.
“Well,” he says, “I know what’s dif-
ferent there. She’s got an outside
aerial.”
“That could be it!” I begin to see
light. “Maybe it rubs against a rain
pipe or something.”
“Fire escape,” says Pedro. “It rubs
her fire escape.”
“How do you know?”
{ - “I sneaked over to her house and
looked,” says Pedro, a bit apprehensive-
ly. “While you were out. I wasn’t gone
but a minute. She lives in the next
block.”

“Even so,” I say, “why should it start
making a lot of noise all of a sudden?”

“She just started using it a eouple of
days ago,” Pedro says. “Her nephew
hooked it to the aerial for her. She told
me about it this morning when you heat
it back to the bench.”

“Get her on the phone for me, Pedro,”
I say, taking off my coat and hanging
it up.

He dials a number and hands me the
phone. I recognize the voice at the other
end when she answers it.

“Look, lady,” I tell her, “if you’ll take .
the aerial off your radie you won’t get ﬁ
all that noise. Lady, believe me . .. The 1
hell with your nephew, lady. Just take
. .. Hello . . .” I hang up disgustedly.
You can’t talk to a dead wire.

I have a couple of calls next morning,
and it’s after ten o’clock when I get back
to the shop. I enter apprehensively, mak-
ing sure the Stromberg-Carlson is still
in the window.

“Hi Herk,” says Pedro, when I come
in the door.

“What?” I say.

“I mean MISTER Newton,” he says,
smiling broadly.

“That’s better,” I say. ‘“Heard from
the old bag this morning?”

“Yup,” says Pedro happily, produe-
ing a huge cake from beneath the ecoun-
ter. “She brought us this.” There’s a
large wedge missing, and crumbs of
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4 D
2 RESISTANCE RANGES: 0-500 ohms, 0-1 Megohm.
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The Model 770 comes complete with
self-contained hatteries, test leads and
all operating instructions .......

We manufacture a €omplete line of radle test equipment,
Write Dept. RC for FREE catalog today! [

(«—\ SUPERIOR INSTRUMENT CO.
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STATIC CHASER
INJECTOR and POWDER
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TUBE PULLER
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sert miniature tubes . . , simple
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straightener for the new minjature
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No. 5191..

Holds almost any radio
chassis in position] Has
special reversible hooks
for flanged type chassis
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slide adjustment—takes only 5 seconds to in-
stall, No parts to lose—will never wear out. A
real convenience for the radio serviceman!
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2D PAT. .PEND.
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1c1ng about Pedro’s mouth show its hid- ‘
ing place.

“Huh?” I say, staring blankly. “Who
did?”

“The old blister,” says Pedro, hand-
ing me a piece of cake. “She baked it

for us because we fixed her radio last |

night.”
“Huh?” I say. “We did?”
“Sure,” says Pedro. “I told her we

fixed it by remote control, and she’s very
happy.” He shoves a slice of cake into
his mouth all at once.

“Yeah,” I stammer. “But .. . but ...
how ... ?”

“Easy Herk,” he says, through his
cake. “Figured it out by inductant
reasoning. I climbed her fire escape last
night, cut out a hunk of aeria! lead-in,
and tied a piece of brown twine in its
place.” He licks his fingers, “She’ll never
know the difference, and now her radio
works.”

“Nice work, kid,” I say, eyeing him
reverently. “Good work, Pedro!”

“Senor Pedro,” he says sternly. “With
the accent on the ‘Senor’.”

“QOkay, SENOR Pedro,” I say, laugh-
ing. “You win, SENOR.”

“Good cake, Herk,” says SENOR
Pedro. “Have some cake, Herk!”

REPAIR TIPS
(Continued from page 49)

When the set has distorted tone, set
the voltmeter on a high range shunt
meter between output tube grid and
ground. If tone clears up, replace grid
resistor. To check whether a tube or bias
resistor is wrong, set meter on the 20-
volt range and place across resistor. A
normal reading fér that tube usually
means that both tube and bias are O.K.
A full-scale reading (against the peg)
means the resistor is bad. If plate volt-
age is 0.K., a low bias reading means a
bad tube (or shorted bypass or tone-
control econdenser).

When the radio distorts on locals and
sounds O.K. on distant stations, place
meter (250,000 ohms or more on 250-volt
or higher range) between chassis and
a.v.c. lead of r.f., antenna and i.f. coils.
If tone clears up, there usually is an
open series or a.v.c. load resistor. You
can think of more tests of this nature.
Remember, unless you are sure, to set
meter range to correspond to B-plus
voltage of radio.

I don’t think 10% of the servicemen
use an output meter. Try this to con-
vinee yourself that one is necessary.
Align a radio by ear, then hook output
meter and touch up the trimmers. You
can still make the meter climb a little
more, can’t you? Another thing some
servicemen don’t use is a series con-
denser when aligning r.f. and antenna
stages. Remember the test oscillator
puts a load on the input tuned circuit
and the alignment will be off. Use a
small (250 unf) mica condenser with
coil inputs. Hook the oscillator to a small
loop and place it close to radio loop for
sets with loops or hook the oscillator to
something that isn’t connected to the
radio and the loop will pick signal up
without being loaded.
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3-TUBE,
PHONO AMPLIFIER

volt, A

transformer.

PUNCHED ALUMINUM
CHASSIS — Punched and
drilled for 5 or 6 tube To
permeability tuned receiver. gnmt condenser in stand-
Slze 5”x107x2". All corners ard broadcast rvecelvers,
smoothly machined. Pre- 4"x2%"x2l4", dial drum
cision punched for accurate 13 2% in. With antenna
placement. coll, oscillator coil. oseil-
AD3-5B9570 ...........29¢ lator padder c¢oil and
plana for 5 and 6 tube

C-DC superhet recelver.

PERM EABILITYTUNER

replace variable

ADS SB3574 ....... §1.29
LIGHT DUTV REGORO
CHANGER MOTOR — For

most slandard record
changers and phono Dlayers.
Speed 2500 rp.ms; Idier
wheel 350 r.p.m. Size 1%”
long, 3% " wide. 23" high.
22~ insulated leads.

AD3-5B7083 ......... $1.69
TUBULAR ELECTROLYTIC CONDENSERS
Cap. Wkg. Size
Stock No. Mid. Volts Ins. EACH
AD3-3156 10 450 13 x218" 19¢
AUTO CENERATOR CONDENSERS
AD3.5B3244 &) % Bl 28 19¢
AD3-5B3245 1.0 ey ¥ il 29¢

CONCORD RADIO

A llttle carbon tet or cieanmg agent
used on the variable condenser at each
end of shaft and on the shaft that turns
pointer and gang condensers will clear
up those tuning rasps and noises. Squirt
a few drops in the volume control and
clean contacts on wave band switech and
phono-radio switch with a small brush.
This takes out a whole lot of unwanted
noise. Never use sandpaper on these con-
tacts—it ruins them.

Here’s a simple trick I’ve showed
several servicemen. To find out where
and what plates in the variable condens-
ers are shorting, they used a magnifying
glass and an ohmmeter and usually got
nowhere. Unhopk all wires from the
stator plates and connect one stator to
the B-plus in the radio. Turn shaft and

AD3-24457 .

ION GUARANTEED MONEY BACK

Now you can bmid you own hi-
LOW COST fidelity record player or record
changer at a rock bottomn minimuim
cost] Built-in continuously variable
tone control for deep thtoated bass
or clear toned treble output.
efficient 5016, 1250Q7 audio ampli-
fiers and 3525 rectifier.
-DC. Phono motor con-
nects directly to amplifier. Com-
plete with tubes but less output

AD3-5B9584 — T.ess Tubes $2.98
AD3-5B9583 — With Tubes $4.95

CORPORATION Dept. (JEMI-901 W. Jackson Bivd., Clncoqo7 .

BARGAIN FM RECEIVER KIT

A complete receiver with its own wide range audio system and
Alnico V PM speaker for complete static-free reception! Has
7 tubes plus Selenium rectifier. Operates as a tuner or self-
contained FM radio .
Operates on a regular 300 ohm FM antenna and twin lead-in.
Comes in modern brown plastic cabinet. Complete with tubes.
...................................... $29.95

. at the flip of a built-in switch.

PILOT LIGHT ASSEMBLY
Three pilot lghts,
red. green, white,
with frosted Flase
fensea and chrome
plated rim, hlack
finish. Sockeis 18-
sulated and shring
loaded. 8ize 3"
Jong., %" wide,
214" deep. Two
mounting holes on
2% centers.

AD3-5B6987 ...980

Uses
For 110

SELENIUM RECTIFIER—
Costs less than tube and
socket it eliminates. 1%"Z
1% "x11/16°. 100miL rating
construction, Two rectifiers
can be connected as a wolt-
age_doubler.
AD3-10560

LOOP ANTENNA — For
use with Permeability
Tuner Cat No, AD3-
583574,  Matches input
circult, Compact, rugged.
AD3-5B3575 ......... E9e

HEAVY DUTY
RECORD CHANGER
MOTOR — ReDlace-
ment for Sceburg
Model 1. chunger.
8peed 1700 r.p.m.;
idier wheel 318 r.p.m.
Flange holes frer
mounting. 12 In-
sulated leads. Slze
5‘& lnnl. 3% " wide,

3" higl
AD3- 58.082 ...82.25

ORDER NOW  Just send name and
address with Stock Number of item wanted.
Your order will be given Immediate attention.

FREE CATALOG

Absolutely no chargd. 160
pages crammed with radio,
TV and related electronic
Hems. Get your FREE copy
NOW.

look for sparks and there is your short.
Don’t keep a short on B-plus too long.
(Better put a resistor in series.—FEd.)
In one instance I had a small West-
inghouse which had been to four radio
shops and then sent to the distributor to
cure a hum. All condensers were re-
placed and the hum was still bad. I
placed a ’scope on the grids of the two
push-pull 26L6’s'and a hum pattern was
seen. The coupling condensers were un-
hooked and a pattern was still seen at
the grids. Both 2BL6's had cathode-to-
heater short! These tubes had been
checked many times. I checked them on
a Precision, Sylvania, Supreme and a
Superior and they didn’t show the short.
Use your ’'SCOPE IF YOU OWN ONE.
It’s no good AS A DUST CATCHER.
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STATION SWITCHING

Sometimes, when I am listening to a
radio program, someone else wants to
listen to another station for a few sec-
onds to catch a time signal or a weath-
er report. I made the change shown in
the diagram to avoid retuning the re-
ceiver.

An additional tuning condenser, just
like the one already in the receiver, is
added, with a d.p.d.t. switch to choose
the desired condenser. One condenser is
tuned to each station. To change from
one station to the other, simply throw
the switch.

A rotary wafer switch is best, and
leads should be as short as possible.

GILBERT RusT,
Evanston, Ind.

VACUUM-TUBE VOLTMETER

The vacuum-tube voltmeter illustrated
here uses few parts and is simple to
build It has five d.c. voltage ranges at
an input resistance of 11 megohms and
five a.c. voltage ranges at a sensitivity
ot 5,000 ohms per volt. Maximum volt-
age on both scales is 800. There are also
five resistance. ranges up to 5 megohms.
A single 1.5-volt flashlight cell is used
for all resistance measurements.

The instrument is a.c.-operated and
uses a 6SN7 as the indicator tube and
a 6X5 as the rectifier. A VR-105 regu-
lator tube prevents voltage fluctuations
and improves the stability of the cir-
cuit.

The zero-adjust and ochms-adjust po-
tentiometers are mounted on the panel,
but the calibrating potentiometer R is
mounted at the rear of the chassis. This
control has a lock nut to prevent the
calibration from being changed acci-
dentally.

The v.t.v.m. is calibrated by setting it

BIMEG TMEG 55K 215K 213K 0K

682K 760K 1.SMEG

—IMIWMVIM
2Ve  20vo 200ve 400V eoovl

AC OHMS 1.5

=
— [—sT—

.

to the 2-volt d.c. scale and then touching
the d.c. probe to the positive terminal of
the internal dry cell. R is then adjusted
till the meter reads 150 microamperes.
The meter is now ready for use.

F. STUMPF,

West New York, N, J.

CRYSTAL OUTPUT METER

Here is an audio output meter which
can be put together quickly., A 0-1 d.c.
milliammeter and a crystal rectifier
{many obtainable as surplus) are the
only necessary items, besides a paper
condenser and a potentiometer from the
junk-box.

While the diagram shows a 100,000-
ohm potentiometer, any value near this
can be used. The condenser may be of
any value from about .001 uf up.

After connecting the assembly be-
tween the plate of the output tube and
ground, set the potentiometer for maxi-

001 OR LARGER
100KS 0-1 NADC
IN34 XTAL

0 PL. OF OUT. TUBE
mum resistance. Then turn the receiver
on, apply the signal and adjust its level.
Next, decrease the value of the variable
resistor slowly until a meter reading is
obtained. Be careful not to decrease re-
sistance too fast—a burned-up meter
(and crystal) may result,
SamueL E. McKINNEY,
Foleroft, Pa.

A.V.C. CONTROL

I have found that the ability to'con-
trol the a.y.c. voltage in my communi-
cations-type receiver is a decided advan-

% MIXER
A6 - ek

270K

T0 GND OF CHASSIS

T0 AVC
Pl
470K 1MEG

O0N

o——i—o

tage when receiving certain types of
signals, when the a.v.c.-manual switch
alone does not give the desired effect.
The switch in the diagram shows an
on and off position for the a.v.c. with
two intermediate steps, but any desired

R RXI0 RXIOO RXIK RXIOM RXIOOK

FRRFE]
I

g e —————

CORNOW e IKISW
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VR-105/70C3 6X5

Radio-Electronic Circwits

number of steps could be added. A 2-
megohm botentiometer, might be used
in place of the switch to give continu-
ous control.

A. C. CoGGON,

Mahone Bay, Nova Scotia

MIKE CONNECTION

I tried to connect a microphone and
a phonograph to the audio section of
my small superheterodyne, but found
there was not enough gain. Rather than
add a preamplifier, I used this circuit.

An old if. transformer, of the same
frequency as the set’s i.f., was installed
near the oscillator coil. The switeh con-
nects this in place of the oscillator coil
and substitutes the phono or mike for
the antenna coil at the mixer tube.

The oscillator puts out a signal which
is modulated by the mike or phono, am-
plified by the receiver’s i.f. system, and
detected. Loudspeaker output is very
satisfactory.

While this system will have enough
gain for most phonograph pickups, only
high-output microphones will work.

JiM: NERISON,
Minneapolis, Minn.
PHONO OR MIKE

AAA a4
Yvv B

ELECTRONIC FLASHER
This device gives a strong, brief flash
of light about once a second. 1t was de-
signed for a shop window display. A
12SC7 is connected as a multivibrator.
The circuit values are chosen to give a

VR-75/ ¢
——
200 N?VACIDC

125C7 3sL6

low oscillation frequency—about 1 eycle
per second. The output is differentiated
by the network R and C, and sharp
pulses amplified by the 35L6 are de-
veloped across the output choke. A neon
lamp,or in this case an OA3/VR-75 tube
connected across the choke will flash
briefly in step with the frequency.

The power supply is conventional, but
a selenium rectifier may be substituted
for the 3524 if the filament-dropping
resistor is changed to 460 ohms at 20
watts.

3524

ALFRED Haas,
Annecy, France
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TRANSFORMER CHECKER

Whether the experimenter winds his
own transformers or uses commercial
types, a shorted section or turn of the
inductor can cause a lot of trouble. |
Using ordinary methods, such shorts |
are often very difficult to find. With the |
instrument diagrammed, even one short-

Revolutionary

Record
Reproduct

TR G‘;I_IEVGSJ—] 6V6.| 7600V

.ozlj'

SW
iITVAC
-— o
g

DIMENSIONS IN INCHES

15007T. N®30E NAM. THIN LAYER WOUND ON PAPER INSULATION m v

ed turn of No. 33 wire is easily dis-

covered.
The 6SJ7 and the 6V6, with their as- High Fidelity
sociated components, form an R-C audio R
oscillator. The test coil is connected to Nevipble R arca MP-lOJ

the oscillator and is tuned by condenser

C to the oscillator frequeney. M agn etl c P h o n o PI ck u p LI:LPSOICE

When an af. or power transformer
or choke with a shorted turn or section

(1]
is held close to the test coil, the vacuum- Knee-Action™ Steps Over Surface Noise

tube voltmeter, composed of the 6SN7 PICK-UP PROFIT FOR SERVICEMEN . . . Daily service calls turn into
and the 0-1-ma instrument, deflects, profitable sales with this new LEAR magnetic phonograph pick-up. Profit
showing that the oscillator frequency for you and new improved revolutionary recard reproduction for your
has been affected. customers. lts lawless performance has set a new standard for pick-up

GUENTER BORCHERT,

% vality . . , actually transforms old style record reproduction into full
Sao Paule, Brazil el esn J 4

rich mellaw tones.

YOLTAGE REDUCTION In this vg‘rigbIe reluctance pick-up, LEAR engineering has developed the
Output voltage from a power supply “knee action” permanent sapphire stylus which assures minimum surface
can be reduced without the use of bleed- noise and full tonal beauty of sound on all installations.

er or series resistors. Change the value
Tyen this fast selling LEAR magnetic phonograph pick-up into profit for

L you. Don’t waitl Write today for complete discount price list,
FROM RECT SSCHANGE THIS =g LCAD
VALUE ] | =

of the input filter condenser until the To Complete Your LEAR Sound Installotion
desired voltage appears across the load. LEAR PRE-AMPLIFIER, Llist Price — $9.90
This value usually is between 0.25 and The new improved LEAR pre-amplifier provides additionol ampti-
2 uf. fication when used with MP-103 LEAR magnetic pick-up. Con
Any increased hum may in most cases be connected directly to old ¢rystal cartridge input. Leads
be cancelled by increasing the size of the of convenient length are providea for connection into
output filter condenser. existing equipment. Two position switch permits high
G. N. CARTER, fidelity response to recordings.
Nanaimo, B.C., Canada
(Where hum remains high, an addi- FACTORY REPRESENTATIVES — DISTRIBUTORS: A
tional resistor and condenser may be few choice territories are still ovailoble for these and
inserted to filter the supply to all stages oih_er fine LEAR electronic products. Write todoy
before the output. Wattage of the resis- giving full details.
tor may be much lower than that of one
used to filter the whole supply.—Editor) 110 lonia Ave. N. W. Grond Rupids 2, Mich.
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Six assorted POWER and AUDIO TRANSFORMERS, all new

DUE TO POPULAR DEMAND WE REPEAT THESE TERRIFIC BARGAINS

Three assorted new MICROPHONES, including push-to-talk typel !l ! fo. ey el ee g mat = - ....81.49
Ten assorted R. F. Chokes including high frequency types .........covvvvuiiieinnennn.. W .. N S35
Five assorted AUDIO or FILTER CHOKES .......... . . .. ...00titiniaiiiiniininenirisisnninnne.. 8 99
One Hundred assorted RESISTORS......... ....... e A A B SO m o 8 A T« T 1D
Ten assorted JAN CABLE CONNECTORS, including SCR274,522 and BC375 LYPES mamsr et s e - s aws $ .99
Six assorted OIL FILLED CAN TYPE CONDENSERS, all with mounting brackets.....................S1.49
Ten assorted METAL & BAKELITE KNOBS—(no wooden Knobs) ...........oovoirnnonnnn.. N . 1

Six assorted VARIABLE CONDENSERS, including butterfly types 3
88w H okl ehel mugit Betale - DR EY Jhus daas ... .01.98

NGRS b i S e e |

BRAND NEW INVERTERS AND DYNAMOTORS

PE 6A: A 24 to 32 V DC Input. to 80 V. AC rettulated output converter . $412.95
PE 19A: A 24 10 28 V DC input, to 80 V AC 2t 800 cPs outpub ... ............. $9.95
(We include a stepup transformer with each of the above so chat 110 V AC is avai
27 ¥ DC input 285 V.DC @ 70 MA QUIDUL . .ovocemanpennianearss - 98¢
27 ¥ DC Input. Output 300 V @ 150 MA, 150 V @ 15 fia and 12V @ 5 Amp. $5.95
12 V DC input. Qutput 300 V @ 150 MA. 150 V @ 15 MA and 12 V. @ § §12.00
13 or 26 V DC Input. Output 860 V DO, 400 V DC @ 135 MA, and9 V AC ... ......... 815,00
(By runnilng on 6 V AC. 60 ¢yele input, with a small smoant of DC for fleld excitation. the above
dynamotor wlill provido a good scurce of 12. 24. 400 or 800 V DC.)

GENERAL ELECTRIC
150 WATT
TRANSMITTER

Cost the Government $1800.00
Cost to you $44.50!1"!

This is tho famous transmitter used in U.8. Army
bombers and ground stailons. during tho war. Its
deslgn and constructionn have been proved In service.
under all kinds of conditlons. all over the world. The
entlre frequency range is covered by means of plug-
in tuning units which are included. Each tuning unlt

i i =
has fts own oseclllator and power amplifier coils and condensers, and antenna tuning clreuita—all deslgned

Lo ODerate at top efbelency within its particular fr range. Tr Itter and ies are finished

black crackle, and the milliammeter, voltmeter, and RF ammeter are mounted on the front panel. Here
are the sbecifications: FREQUENCY RANGE: 200 to 500 KC and 1500 to 12.500 KC. (Wil operate on
10 and 20 meter band with slight modification). OSCILLATOR: Sclf-excitod. thermo compensated, and
hand calibrated. POWER AMPLIFIER: Neutralized class “'C'* stage, using 211 tube and equipped with
antenna coupiing eircult which matches practically any leagth antenna. MODULATOR: Clags “'I¥’~—upes
two 211 tubes. POWER BUPPLY: Bupplied complete with either 12 or 24V aynamotor (BPECIFY). which
furnishes 1000V at 350 MA. Complele congersion instructions for 10 and 20 Meter bands as well a3 110V AC
modifleations are furnished. BIZE: 21%x23x8% inches. Total shipping weight 200 Iba., complete with all
tubes, dynamotor Dower supply, five tuning unils, antenna tuning unit and tho essential Dlugs. These units
have been removed from unused alrcraft but are Euaranieed to be in perfect eondition.

TERRIFIC VALUE—
PORTABLE ELECTRIC DRILL

Sold at less than established factory price so we cannsot mentlon
brand Rame) i

Only $19.95 equipped with %" Jacobs Geared Chuck and Ke¥.

Not un intermitient duty drill, but a full size rugged toul.

Most convenient type switeh. natural grip ‘handle: and balance like a
s1x shooter.

Preclsion et gears—turbine type cooling blower—extra long. brushes.
No sialling under heaviest preasure because of powerful 110 Voit AC-DC
motor and multiple ball thrust beering.

Other bearings self-aligning lifetime:lubricating Chrysler Ofilite type.
Made for toughest ¥ear-In and year-out servlco in plant or on con-
atruction jobs.

'Amu-lnﬁ Perpetual factory guarantee assures you of a lifetime of trouble-
reo use.

25% deposit on C.O.D.’s. Full refund {you pay transportation) if not
pleased with drill after trial.

PE-109 32-Volt DIRECT CURRENT POWER PLANT

This power plant consists of a gasoline engine that is direct coupled
to a 2000 watt 32 veolt DC generator. This unit is ideal for use in
locations that are not serviced by commercial power or to run
many of the surplus items that require 24-32V DC for operation.
The price of this power plant is only $58.95. We can also supply
a converter that will sunply 110v AC from the above unit or from
any 16-32V DC source for $12.95, ),
Due to the fact that the PE-109 comes to us sealed in a heavy steel-strapped govt. case, it
in impossible to inspect the individual units to determine if they are new or used, or what
the condition is if used. Consequently we must sell them “‘as is.”* In general they represent
a terrific bargain.

STEATITE VARIABLE CONDENSERS

Ideal for high-frequency applications in receivers and low power transmitter stages, All

types have standard 14* dia. shafts.
10 mmf $.35—10 for $2.90—100 for $23.00
15 mmf $.35—10 for $2.90—100 for $23.00
25 mmf $.35—10 for $2.90—100 for $23.00
35 mmf $.40—10 for $3.40—100 for $28.00
50 mmf $.45—10 for $3.70—100 for $30.00
75 mmf $.50—10 for $4.40—100 for 9$38.00
100 mmf $.55—10 for $4.50—100 for $39.00
140 mmf $.80—10 for $7.40—100 for $64.00
160 mmf $E.00—10 for $8.50—100 for $70.00

140-140 mmf $1.60—10 for $12.50—I00 for .$100.00

Screw Driver Adjustment

$.20—10 for $1.80—100 for $16.00
$.20—10 for $1.80—100 for $16.00
$.20—10 for $1.80—100 for $16.00
$.25—10 for $2.30—100 for $20.00
$.25—10 for $2.30—100 for $20.00
$.30—10 for $2.70—100 for $25.00
$.40—10 for $3.60—100 for $32.00

Butterfly condensers, rotor has two ball bearings and a 3% ” shaft.

15 mmf. per section $.50—10 for $4.50—100 for $40.00
36 mmf. per section $.60—10 for $5.50—100 for $50.00
50 mmf. per section £.70—10 for $6.50—100 for $£60.00

Manufacturers and distributors write for prices on larger quantities.
WE HAVE OVER 250,000 VARIABLE CONDENSERS IN STOCK.
Minimum order $3.00—All prices subject to change—25% deposit with C.0.D. orders

BUFFALO RADIO SUPPLY, 219-221 Genesee St.,

UNIVERSAL MICROPHONE CO.’S latest
model recorder platform with high quality re-
cording amplifier complete with all necessary
controls for volume, tone, playback, record, and
public address applications. Unit features erystal
playback and magnetic recorder head attached
by special pantographic arrangement for mak-
ing absolutely linear recordings. Complete with
all tubes and matched speaker. Everything sup-
plied but the cabinet for ....... ... .., $46.95

TUBES —All types In stock. 60% off on all tubes §f ordered
in lots of 10 or more.

TRANSFORMERS—Al types In stock. AUTO-TRANSFORM-.
ERS; Hteps up 110v, of stens down 220v to 110v—$1.95.
FIL. TRANS.: 6.3v, 20 Amps.-—$1.98: Universal Qutpul Trans.
8 Walt—89¢; 18 Watt--$1.29; 30 Watt—$1.69. AUDIO TRANS-
FORMERS: B, Plate to §. Grid. 3:1—7%; 8. Plate to P.P.
Grids—79c; Heavy Dnty Cluss AB or B. P.P. inputs $1.49;
Mldget Qutput for AC-DC sets—6%; MIKE TRANSFORMER
for T-17 Shure miocrophone, sfmllar to UTC ouncor typo—$2.00
Stancor 8B or DB mike to line or grid—$1.95.

MIDGET 1 WATT RIG supplled complete with polystyrene
coll forms for § ham bands. Size overall 3”x17x2%” high. In-
cludes practically al! necessary parts. Detalls on page 62 of
January 1948 QST. Your €0t ..eouevvuenronnsnonnn.. .. 1.50
Battery pack for the 1 watt tranamitter supplying 90 volts *'B3"*
and 1.5 volts A ... . .... ... ... .. “woodBono o oot 1.50
110 V. AC power suppiy kit for the 1 watt transmitter ... $3.50

BC-221 FREQUENCY
METERS with calibrating
Crystal and ¢alibration
charts. A precision frequency
standard that is useful for
innhumerable applications for
laboratory technician, service
man, amateur, and experi-
menter at the give away
BC 22t - price of only $36.95,

RT-1655—-11 tube crystal controlled superhet receiver
for 24-28V DG operation. Beautiful chassis and ecabi-
net. Uses latest tube types including 7 mininture
6AJ5's. Tubes and schematic supplied. Only a few
available at ... ... ... .l ceeo..514.95

Aluminum gear box 18x8x7 that contains two power-
ful electric motors and two matched gear: trains, 62
Rears in all varying in size from 14 to 4 inches in
diameter. This unit is readily converted to rotate a
beam antenna or any other similar use......... $l.00

MODULATION TRANSFORMERS 10 watt, metal case 98¢:
30 watl, open-type, $1.95; 40 watlt, cast aluminum case. $2.95:
Class ““B” input transformers, cast aluminum cise, $1.95:
Transcelver audlo iransformers. 65¢: Transeeiver modulation
transformers, 63¢,

MINIATURE PLIERS SET contalns one of each of the follow-
ing: Needlo nose. flat nose, parrot hose. standard nose. All
contained In a leatherette case. Your cost—$1.98.

SOCKET WRENCH SET consistlng of 5 sockets ranging In size
from 5/16 to %" and a handle—79e¢.

AUTOMATIC WIRE STRIPPERS will strip up to 1000 wires
per r, a handy tool for any setvico § 52

GENERAL ELECTRIC RT-1248 15-TUBE
TRANSMITTER-RECEIVER

TERRIFIC POWER—(20 watts) on any two instantly selected,
easlly pre-adjusted frequencles from 435 to 500 Mc. Transmitter
uses 5 tubes including a Western Electrio 318 A as final. Re-
celver uses 10 tubes Ineluding 955°, as first detector and oscilla-
for. and 3—TH7's a3 IF's, with 4 slug-tuned 40 Me. IF trans-
formers, plus a TH7, TE8’s and TFT’s. In addition unlt-contalns
8 relays dezlgned to Oherate any sort of extermal equlpment
when actuated by a recalved signal from a similar set elsewhere.
Originally deslgned for 12 volt operation. power subply is not
Included, as 1t 1s a cinch for any amateur 10 connect this unit
for 110V AC, uslng any supply cabable of 400V DC at 135 MA.
The ideal unit for use in moblle or stationmary service In the
Citizen's Radio Telebhone Band where no lleense 1s necessary,
Instructlons and diagrams supplled for runming the RT-1249
transmittor on elther codo or voice in AM or FM transmisslon or
reception, for use a3 a mobile Publle address system. as on 80
to 110 Mec. FM broadeast recelver. as a Facsimile transmitter or
recelver, i3 un amateur televislon transmitter or receiver, for
remole control relay hookuns, for Gelget-Mueller counter applica-
tlons. It sells for only $29.95 or two for $53.90. If desired for
marine o mobile use. the dynamotor which will work on either
l?id‘;rl 24\{ DC and subply all power for the set Is only $15.00
additional.

Cable Address: BUFRAD

Dept.7 C. BUFFALO 3, N. Y.
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shielded antenna leads and high quality fittings.

of 12—82.25 ea.
$1.50; 12 lot price—$1.25 ca.
contours., 4 sections extend to 56”. Single unit price—$2.90

12 lot price—$1.75 ea.

RADIOMEN’S HEADQUARTERS
BUFRAD CAR RADIO ANTENNAS

All of our car radio antennas are made of triple plated Admiralty Brass Tubing, complete with low loss

SIDE COWL—BR-1, 3 sections extend to 66”. Your price-—single units—$1.50; in lots of 12—$1.35 ca.
SKYSCRAPER-—_BR-2 has 4 heavy duty sections that extend to 98“. Your price—single units—$2.45; in lots

TILT ANGLE--BR-3, may be adjusted to all body contours. 3 sections extend to 66”. Single unit price—
VERSATILE—BR-4, gingle hole fender or top cowl mounting may be adjusted to conform with all body

; 12 lot price—3$2.75 ea.

THE MONARCH-—-BR-5, single hole top cowl mounting, 3 sections extend to 56”. Single unit price—$1.90;
AFTER SEEING OUR ANTENNAS AND COMPARING, YOU WILL NEVER BUY ANY OTHER MAKE!

r

set. These gets have been removed from unused aircraft an
receiver.

brand new 12 volt dynamotor for only $12.95.

BENDIX SCR 522—Very high Frequency Voice Transmitter-Receiver—100 to 156 MC. This job was good
enough for the Joint Command to mske it standard cquiPment in everything that flew, even though each
set cost the Gov’t $2500.00. Crystal Controlled and Amplitude Modulated—HIGH TRANSMITTER OUT-
PUT and 3 Microvolit Receiver Sensitivity zave good communication up to 180-miles at high altitudes. Re-
ceiver has ten tubes and transmitter has seven tubes, including two 832's. Furnished complete with 17
tubes, remote control unit, 4 crystals, and the special wide band VHF antenna that was designed for this

d are guaranteed to be in perfect condition. We

include free parts and diagrams for the conversion to “‘continuously variable frequency coverage™ in the

The SCR 522 complete with 24 volt dynamdtor sells for only $37.95, The SCR 522 is also available with a
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FLUORESCEN

FILTER CHOKES: 200, 300. 400. 500 ohm lIght duty
=S9¢c; 200 o a watt.$1.68; Du

r 300 ochm heavy duty—99¢; 250 m. Sg

E
g
3
i
3
3

28c: Choke-condenser combination.
any slze speaker field when iAstalling PM speaker—79c.
110V. CIRCUIT BREAKERS of Marnetic type: Follow-
ing Current Ratlhgs in Stock: 1.25, 3, 4, Amps.
Flease specify. $1.95 each.

SEVEN ASSORTED I[.F, TRANSFORMERS-%$1.98; Five
Asstd. Osclllator Colls—69c¢. L

METER RECTIFIER—_Full wave. may be used for Te:
placement, or in copstruction of all types of test equip-
ment—%$1.25. Half Wave—90c.

LINE FILTER!

This fliter has
line fllter, otc.

AC, for supplyl
converting g)é

HEADPHONES—Highest quality Signal Corps head-
sets with 12" cord and
paichcords with phone plug and socket—45c.

oll filled condensers and a 18 amp. iron core choke.

SELENIUM RECTIFIERS -Dry dlsc type 1157, 17, 1.2
Amp. maximum. sultable for converting

may be used in low current charfers—90c.

T LIGHT BALLASTS. Single 30 or 40
al 40 watt' High Power Factor—3$3.75,

plug 31.25. 5° rubber covered

innumerable uses such as oil bumet | each, in lots
A ten dollar value for S8e.

relays to
Ihg filament source In portable radlos,
meters to AC applications, and also

AUTO RADIO DEALERS!

Nationally advertised brand of 1948 car radio which
will fit practically any car and every pocketbook. Six
S—110V—each unit contains twe 2 mfd | tube superheterodyme with three gang condenser and
614" speaker. $32.20 for sample, or Dealer price $29.97

of two or more.

Here is an item that no serviceman who repairs auto
radios should be without. Nationally advertised ATR
battery eliminator that supplies perfectly flltered 6
VDC at 14 amps, from 110 A

C s a4 .....§36.00

ATTENTION!

AT LAST YOU CAN AFFORD | -
A LABORATORY STANDARD |
MICRO VOLTER l

The famous Measurements Corp. Model 78E. 5 Tubs |
Laboratory Standard Signal Génerator (that seld new,
FOB Boomien, N. J.. for §310.00 net) 1s_avallable
in perfect condition for 25 to 60 cyele, 115 V AC op-
eration. Until now this
is the sort of touflight
lab equipment that dis-
criminating Buyers have
oaly vainiy hoped would
be released at a bargaln
prics. Worth every eent
the manufacturer asks,
but avallable FOB Bur
falo while our limlted 3
supply lasts for ounly
=

§a9.95. -
uch compantes as Ad- 38
niral Corp, and John &
Meck, Inc.. have ordered
from us and repeated ==
many times on these 78
generators for uso in Model 78-E Standard Slg-
thelr labs and produc- nal Generator.

tion llne testinz.

e
3

VARIABLE CONDENSERS: 350
MMFD, 5 gang-—$1.95: 4 gang
—$1.49; 3 gang—83¢: 7.5 to 20
v g l MMFD. 1750v spacing. extra

‘—391.‘: 50 MMFD—49¢; 75 MMFD—39¢: 100 MMFD
| ~—69¢; 140 MMFD

regardless of location of elements on tube base. . .

MICROPHONES— All natfonally
kthown brands. Bullet erystal—

20 ASST'D COIL FORMS, in-
M cluding 11 ceramie, 3 poiystyrens,
and 6 fiber. all useful sizes—50e.

Hammarlund—69¢;
25 MMFD

long  shaft

minlature varlables, 4T5v—34¢:

79¢

For 8-9 tube sets—T700V-80MA, 5V-

2,8-10:58 o meew: 2 e e R e
For 9-11 tubo sets—700V. 5V & 6.3V-4A...
For 9-15 tube sete—8G0V. 150MA. 5V & 6.8
CONCENSERS—PAPER TUBULAR 600 WV—.001
—8e: .01, .05—8e; Y :
LYTICS; Smfd 200v—20e: 10mid
20/20mfd 150v—35¢; 30/20 150v—46¢c: 50mfd 150v—43¢: 8mfd
18mtd 850v—65¢; OIL CON
49¢: 2mfd 600v—29¢: 3X.1mfd 600v—29¢.

POWER TRANSFORMERS—Half-shell 60 cy,
Centertapped 1lV winding. Bpecify efther 2.5 or 4.3V fllament

$5.45: Bullet Dynamic—3$7.45; | w ordering.

Mike Jr.—&0e; Handy Mike— | For 4-5 tube sets—&50V, 40MA, 5V & 2.5 or

90c; Lapel Mike-83¢; SHURE | For 5-6 tube sets—§50V. 45MA. 5V & 2.5 or

T-17 MIKES, with push to talk | For 6-7 tube sets—86715V. S0MA, 5V & 2.5 or

switch—9%e. For 7-8 tube sets—700V, TOMA, 5V & 6.3 or
L For 7-8 tube sets—700V, TOMA, iV & 6.3 (2

d=—10¢;

INTERRUPTION FREQUENCY COILS for super-ra- | SPEAKERS—Theso PM speakers are the finest that are avallable
generative recoivers or the tremendously popula? FM | .., All bave heavy orersido Alnlco V. magnets.
adapters for standard broadcast_sets. Irom coro with a 342" «..u. con SLUS .. for $6.60
| resonant freauency of 50 KC—39¢: Alr Core. 100 KO | 4° - } 313 4 a0
29¢. | 4:5 {ova $1.95 6 for $11.40
| 30 MC IF TRANSFORMERS, doublo slug tuned—25c, | & ****"* " i n o0 Tl
SDMG, I DEG AMRCIEIER BUATE COILS—Slug | 7« (Car Radio Size) $4.50 6 for $2(.50
T e Bifl bibs 10 o2. . $3.95 6 for $20.50
REMOTE CONTROL UNIT: Aluminum caso 4¢3x2” | 87 = L2l oz ..., $4.95 s . G for $26.50
containing 2 potentiometers, triple pole switch, 4 knobs, | 107 ... o2l ez, ... $5.50 . 6 for $30.00
gear_meehanism. counter and phone Jacks—39e. 127 ¢ 2| oF. —grs 87105 343 keh veseave.... B for $42.00

5—23¢;
35v—20¢;

type, 110V

001,003, 305
.5—33¢; ELECTRO-
30mfd 150v—23¢;

DENSERS: 4mfd 600v

. . Front panel fuse.

1948 MODEL MUTUAL CONDUCTANCE TUBE TESTER. . .. . . .. ......$49.95

No possibility of good tubes rcading “Bad”’ or bad tubes reading “Good” as on dynamic conductance testers or other ordl-
nary emission testers. Attractive panel and case cqual to any on the market in appearance. . .
Calibrated micromho scale as well us a Bad-Good secale. .
—voltaxes from .75 volts to 117 volts and complete switching flexibility allow all present and future tubes to be tested
. Indicates gas content and detects shorts or opens on each individual
section of all loctal, octal and miniature tubes including cold cathode, magic eye and voltage regulator tubes as well as all
ballast resistors. Name of the nationally known manufacturer withheld because of special price offer.

Model *C”"—Sloping front counter case SR u

Model “P’*—Handsome hand-rubbed portable case....t............ S8 Ge s WE
Built-in- roll chart with either of above $5.00 extra.

. Large 414" meter. . . .
. .. Individual sockets for all tube base types

ceirraasacerrases $49.95
Chetsteseaaaaan . 54.95

1948 MODEL OUTBOARD MOTOR
AT DEALER WHOLESALE PRICE!!

Powerful deluxe twin crlinder outboard motor with automatlie
starter (no fumbling for a rope). a positive cooling unbreak-
ablo water pump, and an imProved Magnelo for sensationally
qulck starts as well as smooth, efcient operatlon at slowest
trolling sbeed or with the throttle wide open, “Dozens of addi-
tional outstanding features are provlded. such as coriusion
reslgtant aluminum alloy castings, to protect the enkine and
glve the unit a sieek, streamlined appeatance: hardened alloy
steel counecting rods with roller bearings, and a fugged per-
fectly balanc~d crankshaft. Dellvers a full 7.5 H.P. &s rated
by the Outboard Loating Club of America. Net welkht-52 1b.
Grous weight | d freo steel storage stand-

CLOSING OUT

AIRPLANE INTERCOM AMPLIFIER—Complete with 4 tubes in aluminum case....
57 *SO" RADAR P.P.1. SCOPE, complete with 9 tubes, Selsyn motor and self-contained 110 V
power supPly designed to run on the AC supply on LST and PT boats. Various ranges from
2 to 80 miles. The most satisfactory scope available for navigationa] radar or panoramic tele-
vision applications. Nationally advertised as surblus at $100.00 by others. Our price only $39.95
AIRCRAFT MARKER BEACON RECEIVER—Complete with dual purpose tubes and sensitive
relay to control external circuits from received signals. Just the receiver you have
for to control models, oPen doors from a distance, ete.

THE FOLLOWING DESIRABLE ITEMS AT
SACRIFICE PRICES TO MAKE ROOM IN
OUR WAREHOUSE FOR INCOMING STOCK

PRICED A

..$4.95

eenr waiting
only $6.95

100 1b. For s limited time we are selllng this motor, which
1z produced by tho world’s second larRest maker of out-
boards to sell for more than $30.00 above cur Price—for only
$139.00. brand new. FOB Buffalo.

SELENIUM RECTIFIERS. All types are

vubber earhleces,
$.60 per palr OR 3 PAIRS FOR S1.00

3. HOME WORKSHOP AT BAR-

Accurate and precise 2 speed
suaranteed

GAIN PRICE.

2. RADIO HEADSETS [t funersenst:

pair guaraniced perfect,

Every

hobby lathe, the

Cable Address: BUFRAD

1948

rated at 130 V.A.C. Do not assort to make

BUFFALO RADIO SUBPLY, 219

JULY,

s TAKES ALL THREE
995 BIG

BARGAINS

essential machine for the lhome workshop. Sturdy
enoufh for lifht production work or factory standby

quantity. scrvice. Supplied with 36* of belting for connecting
25 MA ,..... 845 10 for $400 1. AUDIO AMPLIFIER Yairemsd, , of ¥ oy, aialanie Sighrlc moter, o povet, ket
100 MA ...... .75 10 for 7.00 50 for 32.50 Sien. D7 Jong w B4 high x 8% deep. Tubes inCluded.  cotton bufing wheel with n large supply of buffing
150 MA .c.... .80 10 for 7.50 50 for 35.00 | New in original carion. Shipplog welfhi 1S - CEPUSGIl Cxpore arens t o Lr Your
200 Mi .e 11'05 ll?) :or iggg 550 :or ;;:g Satisfaction guaranteed or money rcfunded It returned prepaid within five days,

250 MA ...... .25 or 12. 0 for t

Minimum order $3.00—All prices subject to change—25% deposit with C.0.D. orders

-221 Genesee St., Dept.'7

BUFFA
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SIGNAL TRACER
McMurdo Silver Co., Inc.
Hartford, Conn.

The Model 905A Sparx is a sensitive

aural dynamic signal tracer incor-
porating an [8-watt universal ocutput
transformer and test speaker which

may be used separately. A new vacu-
um-tube hand-size probe is provided
with switchable tip to permit either
rf./if. or af. signal tracing without
the usual single-probe distortion. Fre-
quency range of probe and amplifier
is 20 cycles through 200 megacycles for
AM, FM, and TV signal tracing. Ampli-

fication is so great that loud signals
are had from a built-in é-inch PM
speaker on local stations when the
probe is connected to small loop an-
tennas. Undistorted power dutput is
34 watts. Two panel switches and a
chart provide any of 30 transformer
%lmary tmpedances from 325 through
] ohms, single tube and push-pull,
Model 910 is identical to Model 905A
except that it does not include signal-
tracing functions,—RADIO-CRAFT

FM POLICE RECEIVER

Radic Apparatus Co.
Indianapolis, Ind.

The RA.C. Policalarm receiver al-
lows pelice-call fans to listen to police
dispatchers sending orders to squad
cars in localities where equipment has
been changed to the new FM police
band.

Thereceiver
tunes from 152 to
162 me, which
also includes fre-
quencies used by

taxis and others
mobile services.
i A superheterodyne
circuit is  used,
with  five minia-
¥ ture  tubes and
10.7-mc if. A

4 B-inch speaker i$
included in the walnut cabinet, and a
built-in antenna is furnished.—RADIO-
CRAFT

D.C. CONVERTER

Electronic Laboratories, Inc.,
Indianapolis, Ind.

Many would-be television viewers live
in areas where only d.c. power is
available. The Model I1I0RIS converter
is designed to furnish I5 to 150 watts
of a.c. from a 110-volt dc. line to
operate table-model television receiv-
ers; the Model 110R30 furnishes 30 to
300 watts for console models.

. The converters use vibrators. Output
is filtered completely for broadcast,
television, short-wave, and FM bands.
Regulation is sufficient to obviate the
necessity for any external control of
voltage.

The autostart feature allows the con-
verters to be placed in whatever lo-
cation is convenient; operating the
power switch of the receiver aytos
matically turns on the converter, al.
lowing the receiver to be ysed just as
it would be if connected to an o,
line.—RADIO-CRAFT

FREQUENCY STANDARD
American Time Products, Inc.
New York, N. Y,

Type 21ZiA uses & hermetically
sealed tuning fork as frequency con-

trol. an accuracy of one

It provides
part in 100,000, with a temperature co-
efficient of less than one part per mils

lion per degree Centigrade. Outputs
are: 60 cycles, 0-110 volts at 0 to 10
watts {variable}; 120-cycle pulses, 3Q
volts negative; 240-cycle pulses, 30
watts positive and negative. A clock is
provided for comparing with time sig-
nals. Power input is 117 volts, 50 to 400
cycles at 45 watts —RADIO-CRAFT

WIRE RECORDER
Webster-Chicago Corporation,
Chicage, Il
The Maodel 78 wire recorder makes
use of the familiar Webster chassis
containing the wire driving mechanism
and the record, erase, and playback

heads. The new unit provides a case
for the chassis, together with the con-
tragl switches and a properly calibrated
volume indicator. Connections are pro-
vided to couple the recorder to the
external amplifier or radio receiver
necessary for recording and playback.
Cords, dplugs, and a ‘microphone are
furnished as well as a supply of wire.—
RADIO-CRAFT

TUBELESS INTERCOM
Pa-Kette Electric Co.
Kearney, Nebr.
Intertalkie is a two-station intercom

using no tubes. Power is supplied by
three flashlight batteries. Loudspeaker

volume is cbtained, eliminating neces-
sity for carphones. The unit is eqclosed
in a plastic case which can be blaced
on a desk or hung on the wall.

Multitalkie system uses up to seven
of the tubeless stations. Each station
connected to the system may call any
of the others affording maximum flex-
ibility in communication. — RAD|O-
CRAFT

LINE_ADJUSTER
Standard Electrical Products Co.,
Dayten, Ohio
Adjust-A-Volt transformers are vari-
able to give an output of 0-140 volts
from a Ti7-volt a.c. line for test or
special purposes or to provide manual
regulation in areas where line voltage

is_unsteady.

The transformers are avajlable with
primary and secondary windings for
isclation of equipment from mains,
and as autotransformers where isola-
tion is not necessary. Both types are
available with built-in meters to jp-
dicate the output voltage.—RADIO-
CRAFT

New Devices

TV VIEWING LENS
liquid Lens Corp.
Flushing, N. Y.

The All-Vue lens is made of special-
ly prepared Dupont lucite, liquid-filled
and permanently sealed. It is spheri.
cally designed to produce a perfect

optical wvision, an prefocused to
eliminate adjustment. The lens en-
_Iar?es. the picture to 25 times its orig-
Inal size.

Perception of a magnified television
picture direct from the coating of the
tube rather than from the reflecting
and diffusing area between the coating

e

and the front surface of the tube is the
new patent principle. Sharper images,
better contrasts of blacks and whites,
a clearer picture, and increased
depth, with reduced ?lare and eye
strain, are obtained. The picture is
visible over an angle of 180 degrees.—
RADIO-CRAFT

NOISE SUPPRESSORS

Minnesata Electrenics Corp.,
Saint Paul, Minn.

Three new Goodell dynamic noise
suppressor amplifiers are announced.
Each contains the H. H. Scott sup-
pressor circuit,

Model NSA-2 is a &-tube unit with
response to 12,000 cycles and effective
noise reduction of over 25 db. Sep-
arote phono and microphone inpuis are
selected by a panel switch. Power
output is 10 watts.

Maodel NSA-I includes a preamplifier
with built-in equalizer for popular
magnetic pickups and an electron-ray
tube for_ observation of - suppressor
gating. Two-chasssis construction s
used. Push.pull 807's give |8-watt power
cutput.

Model NSAT-I is similar to the NSA.
I, but has four 6B4 push-pull parallel
output triodes.—RADIO-CRAFT

SIX-INCH METERS

Marion Electrical Instrument Co.,
Manchester, New Hampshire

The Model 56 meter, measuring &'
% 54 inches, fills the gap between 4l/.
and 8-inch metérs, It has a 100-degree
are, Slf-inch scale length, and large
open face, making it easily adaptable
to multiarc dials. It is supplied in a
number of current ranges.

The bakelite case is designed with
extra heavy cross sections that stand
up under fr-e most rugged use. Yersa-
tility is augmented through the use of
Alntco |l magnets in all normal ranges
and Alnico V's in the more sensitive
microammeter ranges.—RADIO-CRAFT

MINIATURE RELAY
Advance Electric & Relay Co.
Los Angeles, Calif.

The Tiny Mite relay (type 000) is
Yhought to be the wdrld's smallest re-
lay. Only 0.35 cubic inch in volume,
this relay has s.p.d.t. contacts rated at
0.35 amp at 60 volts dc. or 115 volts
a.c. (resistive load). Its average power
requirement is from 0.35 to 0.50 watt,
‘but can be made less by careful ad-
justment. Laminated phenclic keeps
contacts above ground. Tiny Mite can
be supplied for any coil voltage from
il to 50 volts d.c.—RADIQ-CRAFT

BOOSTER AMPLIFIER

Setchell Carlsen, Inc.
Saint Paul. Minn.

Several 25-watt output channels are
made available by the PA722 master
and the B422 booster amplifiers. The
boosters fasten to the master with con-
cealed tie bolts and connect with a
simple plug-in.

e master amplifier has one phono
and four microphone inputs, each with
separate tone control, and 25-watt out-
put with response flat to 8,000 cycles.
Each 25-watt booster is flat to 10,000
cycles —RADIO-CRAFT

MICROAMMETER
Radio Corp. of America
Camden, N. J.

This ultrasensitive electronic micro-
ammeter is capable of measuring cur-
rents as low as one-billionth of an
ampere. A portable, battery-operated
instrument, it can withstand overloads
of 10,000% without
damage to the
meter movement,

Use of external
multiplier resistors F
allows the microam-
meter to be used as
a voltmeter with re-
sistance as high as
| megohm per volt
or (with the addi-
tion of a 45-volt
battery) as an
ohmmeter to meas-
ure resistances up to
4500 megohms.—
RADIO-CRAFT

PHONO AMPLIFIER
Herman Hosmer Scott
Cambridge, Mass.

The type 210-A laborafory amplifier
incorporating a new dynamic band-pass
noise suppressor provides a complete
phonograph system except for ‘the
turntable and loudspeaker. It is sup-
plied with a matched variable-reluc-

tance pickup cartridge.

The amplifier provides 20 waits out-
put with less than 2% distortion. Below
8 watts, the distortion is under 149%.
The output transformer is arranged to
match speaker impedances between 2
and 500 ohms.

The irequency response of the ampli
fier exceeds 20,000 cycles—with the
dynamic noise suppressor the response
ts flat to 10,000 cycles and extends 1o
16,000 cycles. Independent tone controls
allow boost or attenuation at either
end of the frequency range. A whistle
filter is provided for AM reception.—
RADIO-CRAFT

TEST LEADS
Koiled Kords, Inc.,
New Haven, Conn.

These test |eads are somewhat simi-
lar in function to the spring-coiled
telephone wires awvailable from the
telephone  company. The  48-inth
lengths in which they are ¢old can be
cut to any size required by the user.
In use, the leads, which are colored
standard red and black, are pulled
out to a convenient length. One foot
of coiled lead will extend to 5 ieet
for use, and, when released, will spring
back out of the way. Any type of pin
plugs, prods or alligator clips may be
attached . —RADIO-CRAFT

RADIO-CRAFT for
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MONEY BACK GUARANTEE — we believe units offered for sale by mail order should be sold
only on a “Money-Back-1f-Not-Satisfied” basis. We carefully check the design, calibration and value
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, are the sole judge as to value of the item or items you have purchased.

The Model 88-A COMBINATION

SIGNAL GENERATOR

"AND

SIGNAL TRACER

The ultimate in signal tracing procedure is achieved by the Model
88, for the use of this model, enables you 1o use either the broad-
cast signal itself or the signal injected by the Signal Generator. This
is especially useful of course when servicing “dead” or “intermittent”
receivers. The Model 88 you will find is the greatest time-saver ever
provided for by combining a full range Signal Generator and Signal
Tracer into one unit the set up time for interconnecting, ete., is en-
tirely eliminated.

Signal Generator Specifications:

% Frequency Range: 150 Kilocycles 1o 50 Megacyeles.

% The R.F. Signal Frequency is kept completely constant at all out.
put levels. This is accomplished by use of a special grid loaded
circuit which provides a constant load on the oscillatory eircuit. A
grounded plate oscillator is used for additional frequency stability.

% Modulation is accomplished by Grid-blocking action which has
proven to be equally effective for alignment of amplitude and
frequency modulation as well as for television receivers.

% Positive action atlenuator provides effective output control at
all times.

% R.F. is obtainable separately or modulated by the Audie Frequency.

Signal Tracer Specifications:

% Uses the new Sylvania 1N31 Germanium crystal Diode which com-
bined with a resistance-capacity network provides a frequency range
of 300 cycles to 50 Megacycles,

% Simple to Operate—Clips directly on to receiver chassis, no tuning
controls.

% Provision is made for insertion of phones of any impedance, a
standard Voh-Ohm Milliammeter or Oscilloscope.

The Model 606 TUBE & SET TESTER

The Model B8 comes
complete with all test
lends and operating
instructions.

A COMPLETE TUBE TESTER

® Tests ail tubes inciuding the new post-war miniature loctals such as
the 12AT6, 12AU6, 35W4, 50B5, 11723, ete.

¢ Tests by the well-established emission method for tube quality, directly
read on the scale of the meter.

® Tests shorts and leakazes ub to 3 Megohms in all tubes.

® Teats leakages and shorts of any one element against all elements in
all tubes.

® Tests both plates in rectifiers.

® Tests individual sections such as diodes. triodes, pentodes. ete.. in multi-
purpuse tubes.

A COMPLETE MULTI-METER

® 6 D.C. VOLTAGE RANGES:
0 to 7.5/15/75/150/750/1,500 Volts

® 6 AC. VOLTAGE RANGES:
0 to 15/30/150/306/1,500 3,000 Volts
4 D.C. CURRENT RANGES:
0 to 1.5/15/150 Ma. 0 to 1.5 Amds.

¢ LOwW RESISTANCE RANGE: .
0 te 2.000 Ohms {lst division is 1/10th of an ohm.y

$ 85 e 2 MEDIUM RESISTANCE RANGES:
Model GOG comes housed in a beautifui hand rubbed n 0 to 20,000/20G,000 Ohms
oak cabinet complete with portable cover, test leads, O (l)ntﬁﬂzoﬂn%?g'gr;rnﬁNCE RANGE:

tube chasts, and detailed operating instructions— ONLY NET e 3 DECIBEL RANGES:
-10 to 438 410 to 438 430 to 458 D.B.

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

GENERAL ELECTRONIC DISTRIBUTING CO. new'vorc: " v
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‘) RECORDING AMPLIFIER

e [ have built an amplifier from the
diagram om page 226 of the RCA Re-
cewving Tube Manual (RC 15). How can
I modify the amplifier to use it for re-
cording?—A.V.F., Ottawa, Canada

A. The complete amplifier may be
modified as shown. A crystal cutter may
be used, as in the diagram, or a 4- to 8-
ohm magnetic cutter may be connected
in place of the output transformer dum-
my load resistance R.

A b5-pole, 4-position rotary switch
(S1, S2, S3, S4, S5) selects one of the
following functions:

Position 1—record from microphone
only,

Position 2—record from microphone,
and phono,

Position 3—record from phono or
tuner,

Position 4—record playback or P.A.
amplification.

Ouestion Box

0) SUPERHET AM TUNER

o [ would like a diagram of a super-
heterodyne AM tuner for use with my
PA amplifier—J.A.R., Lawrenceville,
Pu,

A. Here is a tuner, the output of which
can be connected to the phonograph in-
put of a PA amplifier. Although the dia-
gram is complete with power supply,
the tuner may take power from the am-
plifier, provided the amplifier supply
has reserve capacity.

Use a shielded lead between tuner
and amplifier input. This tuner is de-
signed to use standard broadeast coils.
Its range may be extended as desired by
using commercially available multi-
band coils.

The oscillator padder is standard for
the broadcast band. If short-wave bands
are included, use oscillator padders as
recommended by the coil manufacturer
for each band.

6SN7 10/450V.
6SK7 6SK7 BSKT  SOuufMCA™ oo, %
8 — i
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0005 3 4
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=y E .P »
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The output of this tuner may be

L] 5Y3

connected to the phonograph input of any audio amplifier.
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Radio tuners or phonographs may be

connected to point 3, switch |, for

éw HIv AC

recording and to 4 for amplification.

Recordings may be made with either a crystal or magnetic cutter driven by this amplifier.

5) FREQUENCY CHANGER

@ Please design a frequency changer
with a 117-volt, 60-cycle mput and a
117-volt, 400-cycle output, capable of
supplying 150 watts.—T.J K., Gary, In-
diana.

A. The unit shown uses Continental
tubes or equivalents. Both plates of each
CE-210A should be paralleled.

; THYRATRON PROTECTIVE FUSE
o« Fust_sw ™WOCE-2I0A == 4\
ITVAC 80n "&z‘swm SH/24 -

LR

TIME | 290V 400 < SK/S0W

DELAY “[ |} L4 450V | HZSEMI

Sw @%‘ 2A :b ADJ
|
290V 4‘

| RIS gR2
< 0w
!
et *
18A
i TWoCE-320
SEC 250V C2><(l

NIVAC PRI ‘
400As 250y U-SA c3 |

150%

T (1,02-2/600V - C3- 5/600V - ALL O.F.

The output frequency depends on the
values of R2, R3, C1, C2, and the set-
ting of R1. The value of C3 may have
to be changed from that shown.

It may be necessary to add or sub-
tract turns from the output trans-
former.

6) BUTTERFLY TUNER
e Please give me a diagram of a v.h.f.
signal generator using surplus butter-
Ay tuners and acorn tubes.—J.P.Z., Chi-
cago, Ii.
A. In the diagram, a 955 is used as an
oscillator and a 956 as a buffer amplifier
to isolate the output from the oscillator,
Although a second butterfly tuner is
shown in the plate circuit of the 958,
this could be replaced by an r.f. choke,
which would give somewhat less output.
RFC-1, -2, and -6 are 40 turns of
No. 24 d.s.c. wire 3% inch in diameter,
close wound; and RFC-3, -4, -6, and -7
are 44 turns of No. 28 d.s.c., % inch in
diameter, spaced to 1 inch in length.
This setup might be used to drive a
144- or 235-mc¢ amateur transmitter,
but great care would have to be exer-
cised to make sure of in-band operation.
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~ Question Box

¢)  TONE EQUALIZER

® | have an audio amplifier using a
pair of push-pull 6K7's resistance-
coupled to a 6SC7. Please show how bass
and treble tone controls can be uscd be-
tween these stages. I would like to use
R-C circuits if pessible—V.C.C., Cor-
doba, Argentina.

DUAL FREQ.
EQUALIZERS
(H1)

_B6SK7

.0005 2708
OSIMICA ;

A, This circuit provides high- and low-
frequency equalization. The control net-
works are in the grid circuits of the
68C7. They are controlled with dual
potentiometers.

.) HIGH-RANGE OHMMETER

o [ would like to build an ehmmeter
which would read up to about 1,000
megohms, using 1,500 to 2,000 volts on
the test leads and a 0-1-ma wmeter.
The unit should operate from 117-volt
a.c.—D.M., Stockton, Calif.

A. A 0-1 milliammeter would require
too high a voltage to give satisfactory
results, measuring such high resistances.
The circuit shown uses a 50-pa meter.
To make the 660,000-chm resistor,
connect three 1-watt units of 220,000
ohms each in series, To make the 30-
megohm resistor, use ten 3-megohm, 1-
SW ZERO AD

HIVAC g 2.V/1.75A

Lswsisua pdT | | upTo1000mes
2]

= 2X2 ‘v of
1000 MEG READING AT I Suw A, 30MEG AT CENTER SCALE

watt units. The accuracy of the ohm-
meter will depend on the accuracy of
the 30-megohm resistor, so each of the
10 units used in making it should be
of 1% accuracy. The value of R may
be changed, if desired, to give the zero
set potentiometer suitable operating
range.

D TELEPHONE FROM SURPLUS

o I have two TS-13 surplus handsets.
Please show how I can connect them as
a shop-to-house telephome. — R.H.D.,
Oreland, Pa.

A. The telephone system shown re-
quires three lines and a common ground-
ed return. Two lines are for signal cir-
cuits and the other for ringing. The
mike transformers T1 are designed to
match a 70- or 75-ohm, single-button
carbon mike to a 500-ohm line. The out-
put transformers T2 are designed to
match a 500-ohm line to a 3,500-ohm
load, but you may use an output trans-
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NEW, GUARANTEED SURPLUS!

MICROWAYVE
ANTENNA—

AS-217A/APG 15B. 12
Cm dipole and 13 inch
parabola housed in
wcutherproof Radome
16" diam. 24V DC spin-
ner motor for conic
scan. Stock #SE-95.
Shipping wt. 70 1bs.

Price $9.50 ea.

Remote Position
indicating System

6-12V 60 cycles. 5 inch indicator with 0 to
860° dinl., Heavy duty transmitter. Stock
#SE-115. Price $9.95 per system,

DC MOTORS

John Oster. Series wound. 27V 7000 rpm,
1/100 H. P, Stock #SE-£0. Price $2.75 ea.
Westinghouse—1171391, 27V 65 amps, series,
Fan cooled. 8”7 diam. 414" 15 H P. Cont.
duty. Stock #SE-156. Pnce 867

Deleo 5069370, 27.6V Alnico field. 10 000 rpm,
Straight shaft extension 0.126" diamecter by
14" jong. Stock #SE-16. Price $4.75 ea. net.
DC Timing Moter—Haydon 1% rpm. 29 voits,
100 mils, Stock #SE-167. Price $3.75

Constant Speed DC Motor—G.E. EBA25MJ24
24V DC 7100 rpm. RC noise filter. Stock
#SE-100. Price $8.50 e

G.E. RmerSIblHBCZGAClM 1/20 H.P. 24V
@ 3.4 Amps. Shunt wound. Cont. duty. 4157
diam. x- 6%” lg. 13,” shaft extension, %"
diam. 214" sq. 1”7 condu:t box mounted on
motor. Explosion proof.

Stock #SE-143. Price $12.50 en.

Linear Actuator—Foote Bros. 10801. 1/6th
H.P. reversible DC motor. 24V at 11.6 amps.
Linear travel 5 inches. Limit switches for end
of travel. Stock #SE-161. Price $12.50 ea.

Null Type Synchro Indicator

Precision position indi-
cator. Uses Bendix size
6 Selsyn, rectifier tube,
transformer, magio eye
tube and illuminated
360° dial. Ideal for
Hums, labs and experi~
menters, May be used
with SE-43 Synchro
transmitter.

SBtock F#SE-119, Price $6.95 each.

Size §
Synchro
Genersntor

Similar to Navy Ordnance type 5G with ghaft
detail per Army Ordnance Dwg. C-78414.
116V 60 cy. Stock #SE-43. Price $9.50 ea.

Tachometer Generator

Elinco PM-2

20 V. DC, per 100
rpm. Use to 2000 rpm.
Stock H#SE-53. Price
. $7.50 ea.

Elinco FB-55. 4.7 V. per 100 rpm. Use to
10,000 rpm. Stock #SE-3. Price $12.50 ea.

- ~
Radio Compass Loop LP-21-LM. Stock
#SE-99. Price $§9.50 ea. net.

Phase Shift Capacitor—=4 stator single rotor.
0-360° phase shift.

Stock #SE-114. Price $4.75 en.
Magnesyn—Pioneer CL-3, 6 power. Transmit-
ter or recciver. Stock #SE-G. Price $3.95 ea.

60 CYCLE AC MOTORS

G. E. Reverstble. 1/150 H.P. Shunt wound. 40
volts 5000 rpm, Split field.

Stock ZSE-18. Price §4.75 ea.

Stock FSE-19. Similar to above but not split
field. Price $2.75 ea.

Barber-Colman, 0.001 H.P. wound shaded pole
type. Reversible by relny or s.p.dd. switch.
Stock #SE-27. Price $3.75 ea.

Timing Moter—Haydon 1 rpm. 116V AC.
Stock #SE-133. Price $2.85 ea.

110 RPM G.E. Aireraft Motor. 5BA10AJ18D.
27V @ ) 0.7 amps. 1 oz./ft. 18" diam. x 314"
1z. ’,(, shaft e‘(bens:on 0.260 diam. with re-
movable couplin

Stock #SE-98. l'nce §2,95 ea.

250 RPM. Deleo 5067127, 27V P.M. field. 1%4”

diam. x 334" lg 42 tooth %" pitch diam. pin-
ion on 0.260 shaft,

Stock #SE-108. Price §2.95 ea.

5BA10AJ18D 5067127
SE-98 SE-108

SERvo-TEXK Propucts Co.

Incorporated
247 CROOKS AVE. Surplus Division CLIFTON, N. J.

Write for our latest fiyer or call ARmory 4-2677. Open account shipments to rated concerns.
Others may order €. 0. D, Prices F.0.B. Cliiton.

former designed to match a 3,000- or
4,000-ohm load to a 500-ohm line and
connect it in reverse.

Mike jacks J1 are for PL-68-type
plugs. You can use Mallory SCA-2B or
equivalent types. Receiver jacks J2 are
standard phone jacks, Mallory SC-1A

52 LINE2 'N‘
ﬂ:BiE % % 4.57 8v —?ﬂ
T

or equivalent. Switches S1. and 82 are
s.p.d.t. push-button type. The normally
closed contact is connected to ground.
One of the two bells must be of the
single-stroke type. It may be made from
a standard vibrator type by connecting
the line directly to the coils as shown.
Do.not use two vibrator-type bells.

CORRECTION

In the diagram of the 6AD7 Amplifier
on page 26 of the May 1948 issue, the
bleeder resistor is shown between two
grounded points. It should be placed be-
tween the positive side of the power sup-
ply and ground. We thank Mr. Paul V.
Zeyn, Sr., of Milton, Penna., for this
correction.
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HE French

have a five-

year plan for

broadcasting
and televisionand,
if I know any-
thing about their knack of getting
things electrical done, they’ll have it in
operation sometime before the end of
that period. The plan includes the recon-
struction of the long-wave station at
Allouis, which is to have 1,000-kw power
output provided by a coupled pair of
500-kw transmitters; the erection of at
least five medium-wave transmitters of
100-kw rating; the installation of a
colonial chain in France itself and in
her colonies, consisting of about a score
of 20-100-kw shortwave transmitters;
the inauguration of at least fifteen 5-kw
FM transmitters; and the completion of
television transmitters operating in the
neighborhood of 12 me at Paris, Mar-
seilles, Lyons, and Lille. It seems likely
that the definition adopted for these wil]
be of the order of 1,000 lines, since all
are intended to work in conjunction with
big-screen public television theaters.
The authority for this information is
the French radio magazine Le Haut
Parleur (The Loudspeaker), which gen-
erally knows what it is loudspeaking
about!

Report From Britain
By Major Ralph W. Hallows

RADIO-CRAFT EUROPEAN CORRESPONDENT

Theater television

I mentioned some time ago that the
J. Arthur Rank organization had gone
ahead well with its plans for big-screen
television in motion picture theaters.
The original idea was to have television
in several London theaters before the
end of last year, but there was a hold-up
of some kind and it may now be a month
or two before audiences have their first
view of it. Both BBC transmissions and
special studio transmissions by Ciné
Television Ltd., a subsidiary of Rank’s,
are to be screened. The latter will come
from the Crystal Palace, where the late
J. L. Baird had his studios. The Schmidt
optical system will be used, the aspheri-
cal corrector lenses being molded from
plastic by the new process developed by
Dr. Starkie of Imperial Chemiecal Indus-
tries. I have seen big-screen images re-
produced by this system, and they cer-
tainly are bright, contrasting, and de-
tailed. I’d say, however, that television
in its present form won’t be accepted by
theater audiences except for sports and
spot news, in which the technical imper-
fections are outweighed by the interest
value. I don’t think television will be-
come genuine big-screen .stuff until at
least a 1,000-line scanning system is de-
veloped—or until, as Mr. Gernsback
holds, a revolutionary method of trans-
mission and reception is found which
will relegate scanning apparatus to the
museums.

Sorgrave invents “wireless” radio
I described some months ago the Sar-
grove method of mass-producing radios
by metal-spraying molded plastic blanks.
I have one of those little sets working

k. -
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Wiring of this British receiver is appliqued. Molded plastic blanks are sprayed with metal.
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in my house now. The type I am using
is intended purely for local use and
gives a choice of two stations. It is a
2-tube, a.c.-d.c. receiver. The 55-volt
heaters are connected (one can’t say
“wired,” for there isn’t an inch of wire
in the things) in series; the set can thus
be hooked directly to 110-volt lines. Mine
are 200-volt, and a resistance winding in
the line cord provides the necessary
dropping. You'll see from the photo-
graph how simple this set is to assemble,
use, and service. Does it work? It cer-
tainly does. The nearest stations are 20
miles away, yet with a short antenna I
have to use the volume control to pre-
vent the loudspeaker from being over-
loaded. The quality of reproduction:isn't,
of course, what you get from a large
console radio, but it’s quite acceptable.
Manufacturing costs of radios of this
type must be extraordinarily small, and
the sets should go far toward solving
the problem of bringing radio within
reach of the ordinary man in countries
where wage rates are low. As you prob-
ably know, Britons call radio “wireless.”
But I never thought I'd see a wireless
set that really was wire-less!

French televisers

It’s zood to see a French firm bring-
ing out a whole range of television re-
ceivers. The Ontra Company is now
marketing no less than six different
types. Two sizes of tubes, the 18-¢cm and
the 22-cm, which correspond approxi-
mately to 7 inches and 8 inches, respec-
tively, are used in various models. The
most ambitious of these televisers is a
radio-video console of very neat design;
the smallest a 13-tube table model for
video only. The sound accompanying the
vision program can be received by
means of an ordinary broadeast set
tuned to 1500 ke. A small converter unit
using a 6E8 is connected between the
television antenna and the broadcast re-
ceiver. This unit, matched to the input
impedance of the average broadecast
superhetersdyne at 1500 ke, delivers the
sound signal changed to that frequency.
It seems a good method of turning out
low-priced televisers, for most viewers
already possess perfectly adequate
broadcast radios which they are glad to
use if it means a saving.

Swedes like radio

Sweden can claim the honor of being
the most radio-minded country in Eu-
rope. Before the war 24% of her in-
habitants owned radios, and now the
proportion is higher. One reason for
this progress is no doubt that power
lines are available practically every-
where. I remember how impressed T was,
when I first visited Sweden as a boy,
by finding electric light far more com-
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mon in their houses than in ours. The
Swedes became electricity-minded years
ago, with the result that they were
ready to fall for broadcasting as soon
as it eame along—and fall they did.
They soon had an extensive system in
action, which has been steadily im-
proved ever since. A new short-wave
service of theirs will be of considerable
interest to radio fans. This consists of
programs specially planned for ama-
teurs and dealing with radio topics.
They are sent out three times every
Saturday, but only two of the trans-
missions are likely to be received in the
U.S, for the third (at 0745 GMT) is
directed southeasterly. The transmis-
sions directed toward America are:
1500 GMT: SDB2 10.780 mc
SBT 15,155 me
0100 GMT: SDB2 10.780 mc
SBU 9.535 me

A new high-voltage supply
Considerable interest has been
aroused by a new electronic gadget
called the Westeht (short for Westing-
house Extra High Tension) which sup-
plies 5,000 volts or more for the anodes
of cathode-ray tubes in televisers and
other equipment. It is for use in atom-
smashing experiments. It consists of a
number of half-wave metallic rectifiers
and capacitors. Each unit rectifies and

B+ TD RCVR
L FILTER

C=.05=.1uf /7 bKV SMOCTHING COND
Novel h.v. supply for scopes and televisers.

stores in its capacitor, the peak voltage
developed by the preceding section. The
voltage output depends on the number
of rectifiers and storage units in use.

The figure shows how the unit is con-
nected to the power pack. This type pro-
vides either 6.0 or 5.5 kv at 150-250
microamperes. Other models are avaijl-
able for voltages up to 20,000. This
method has several advantages over
other high voltage supplies, not the least
of which is the small size of the unit. It
measures only 2% inches in diameter
by 9 inches high. Output voltage does
not vary more than 7% for a total cur-
rent swing of 100 microamperes.

Televiewers in the New York City
area now have a chance to test their sets
above 200 me. The new station WATV
in Newark, N. J., is now operating on
210-216 mc (channel 13).

WATYV is being picked up regularly
in Brooklyn on an antenna less than 35
feet high. Signals are much weaker
than those from the local stations.

To get the new station at its best,
some antenna changes might be advis-
able, as most of the antennas now in use
are designed for the lower band.—I.Q.

JULY., 1948

lilivstration shows Pickup maunted on arm brackerd

Experimenter's ¢ 50
NET PRICE 89

Send your order loday for prompt dellvery.
Optional Accorserics
| Turntable and Pickup Arm Bracker.
{Less pickup) ... $1.75
Scotch Sound Recording (Paper Base)
Tape. Per one hour zcel. 3.00
Scotch Sound Recording (Plastic Bose)
Tope. Per one hour reel 4
Brush [Paper Base) Tope.
Per one hour reel. 2.50

WITH THIS s GHASSIS

Magnephone Division AMPIJ!'I':B CORP.ol ‘HMERICH

DUAL-CHANNEL

Now you:can gct @ full hour's high-fidelity recording on a single
7 inch stondord reel of Scolch Sound Recording or Brush Tape.
This ultra-modern, precision-built tape recorder mechonism actually
utilizes two sound tracks on standard % inch tape. One track
records in the forward direction, and 9he other during reverse.
Eliminates the necessity for rewinding:

You cad use this chassis with ony amplifier for récording or ploy-
back. Or you €an construct on amplifier from any ong of the spe-
cial designs which are furnished “with the unit. Circuit features
include supersonic or DC erose, phono.radio-microphone input
circuits, and provision for mixing microphone and radio-phono inputs.
Advagced design principles provide for unbelicvably quict opero-
tion. Overheating s o thing of the past with this dynomicaily and
eleciricolly-bolanced heavy-duty recording motor, Optional built-in
turntable and phono-pickup enable you 1o use the unit for disc
record ployback, ond to copy your records onto tape with or with-
out self-accomponimeny,

For matchless quality of magnetic recording ond reproduction,
and for exclusive built-in design features, the Twin-Track Recorder
Chassis leods the field.

Supplied with 32 page instruction book con-
taining circuit dingroms and construction data.

Check these Exclusive Feotures ~S@ WG
1. ONE HOUR tontiavous play on standard 7° resl al tape spead of TH™
por iecond
2 Attainable Frequensy Response 30 1o 9,000 cycles *= 3 db.
3. Cuts tope <ott in hall. No orher roiordey motchas thiy sconomy,
& Eosy 1o thisad. Thivads directly from ons real 10 the other.
5. Heovy Doty Recording Mosor prevants owstheaiing.
& MHigh iracrion betweren topitan and tnpe. No 1ap+ slippoge.
7. Twin Electronic Erore Meods for complete Subersonlc o1 DC erosure.
& Comionr rape 1peed preciion drive. Reduces Autter and wow 1o o minimem
9. Can be wied for twinchannel itersophonic recording.
1. No y. Plays y during forward ond revsrie
11. Unique design prevents development of eccentricines in copiion drive.
1% One 1ape chonnel <on be uied for compression-eapomion centrof
13, No baits 1o lossen or polleys 1o shp.
14. Aytomatie switch oad selensid initantancouily reverses direcnon of tupe
travel

L%

3224 W. Armitage Ave,

Over the years the performance of the James

Vibrator has justly earned its outstanding

reputation for maintained frequency and

output. It is for this reason that so many

police cars, and taxicabs require James Push-

Pull construction.

Note these additional features:

(1) Uniform accuracy of contact adjust:
ment,

(2) Angular positioned reed arms
(patented)

(3) Larger magnetic coil—more driving
force.

New vibrator replacement guide will bring

you up-to-date on vibratqr inter-change-

ability.

Ask your Radio Parts Jobber or write

JAMES VIBRAPOWR (CO.

Chicago 47, Illinois

ILE RADIOS

; MUST NOT FAIL...
JAMES

PUSH-PULL VIBRATORS
ARE MANDATORY



One of 35 radio service technicians being gradusted from the
school run by K. Karayannis & Co. in Athens, Greece, is congratulated
by Prof. George Athanassiadis of Athens University in the photo
above. The course lasts nine months and includes physics and mathe-
matics, as well ‘as servicing techniques. Requirements for entrance are
so high thet only 80 students were selected from the 450 applicants
during the 1946-47 season. This year 100 students are in training.
Another school will scon be established at Salonika, and later, cor-
tespondence courses will be introduced in Greece.

Below, American radio equipment is demonstrated for the audience
at the graduation exercises.

Phono Kit 8 |

Build your own preamplifier kit for use
with the new G.E. variable reluctance or
Pickering pickup. This kit enables you to
have a fine pre-amp and save money.
Easy to build,” with full instructions, all
parts and 6SC7 tube. Complete with |
chassis, resistors, condensers, tube and
all parts plus simple instructions and dia-

grams. 33. g 5

X 248-Pre-Amp Kit—your cost. . .
3-Inch Nylon Tweeter

Makes a fine woofer-tweeter combination
for any high-fidelity job. Heavy 7 oz.
Alnico V magnet and a 32 ohm voice
coil. Sturdy nylon one piece one for -high

frequency. s I . 8 g

XPS 876 Wt. 2 lbs.—Your cost. ..

RADIO WIRE TELEVISION, INC.
Dept. RC-8, 100 Sixth Avenue, N. Y. 13
Send #X248 @ $31.95 ea, quantity [J
# XPS 876 @ $1.89 ea,
quantity )
Enclosed: check {1 money order []
8Send catalogy [J New Flyer C42 [}

Address ....oiviiiinii e Transmitting equipment in rear of one of two standard Chrysler sedans used to relay local
(Cf g AW FERT W Zone....State...... events to the Danish broadcast network. One of the cars is even fitted with twin turntables.
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Mode] 247 comes complete
with new  speed - read
chart. Comes housed in
handsome, hand - rubbed
oak cabinet sloped for
hench wuse. A slip-on
portable hinged cover is
included for outside use,
Size: 1033” x 87" x 534",

A CHALLENGE—

67
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Order a model 247. Disregard the unbelievably low price and compare it on the basis
of appearance, quality and performance to any other Tube Tester (ANY MAKE, ANY
If you are not completely satisfied with the model 247 after a 15 day trial, return it to us for full
refund—no explanation necessary.
The model 247 is not surplus nor is it a hashed over pre-war model. It is newly designed and incorporates new
advances in Tube Tester design. Read the description below and order one today!

The New Model 247

TUBE
TESTER

Checks octals, loctals, bantam jr. peanuts, television
miniatures, magic eye, hearing aius, thyratrons, the
new type M.F. miniatures, etc.

Features:

* A newly designed element selector switch reduces the possibility of
obsolescence to an absolute minimum.

* When checking Diode, Triode and Pentode sections of multi-purpose
tubes, sections can be tested individually. A speeial fsolating eircuit
allows each section to be tested as if it were in a separate envelope.

* The Model 247 provides a super sensitive method of checking for

shorts and leakages up to 6 Megohms between any and all of the

terminals.

One of the most imgortant improvements, we believe, is the fact that

the 4 position fast-action snap switches are all numbered in exact

aceordance with the standard R.M.A. numbermg system. Thus, if the
element terminating in pin No. 7 of a tube 1s under test, button

No. 7 is used for that test.

-

THE MODEL 650— AN A.C. OPERATED

SIGNAL GENERATOR

RANGE: 100 KILOCYCLES TO 105 MEGACYCLES

*RF obtainable separately or modulated by the Audio Frequency.

*Audio Modulating Frequency—400 cycles pure sine wave—less than 2%
distortion.

*Attenuation—3-step ladder type of attenuater (T pad).

*Uses a Hartley Excited Oscillator with a Buffer Amplifier.

*Tubes: 6J5 as R.F. Oscillator: 6SA7 as modulated bufier and Mixer; 6SL7
as audio oscillator and rectifier.

Model 650 comes complete with coaxial cable, test leads

and instructions. Housed in heavy gauge grey crystalline $3995

cabinet with beawmiful two tone etched front panel.
Size 912" x 10" x 6", NET PRICE:

Ohms;

70 Henries; 35 to 8,000 Henries. DECIBELS:
10 to +38, +30 to +58.

THE MODEL 670 COMES HOUSED IN A RUGGED, CRACKLE-
FINISHED STEEL CABINET COMPLETE WITH TEST LEADS
AND OPERATING INSTRUCTIONS. S1ZE 5%"” x 7%" x 3".

The New Model 670 SUPER METER

A Combination VOLT-OHM-MILLIAMMETER plus CAPACITY REACTANCE, INDUCT-
ANCE and DECIBEL MEASUREMENTS.

D. C. VOLTS: 0 to 7.5/16/76/150/750/1500/7500.-—A. C. VOLTS 0 to 15/30/150/300/1500/ 3000,
Volts. —OUTPUT VOLTS: 0 to 15/30/150/300/1500/3000.-
Ma.; O to 1.6 Amps.—RESISTANCE: 0 to 500/100,000 ohms, 0 to 10 Megohms.—CAPACITY:
001 to .2 Mfd.,, 1 to 4 Mfd. (Quality test for electroiytics).—REACTANCE: 700 to 27,000
13,000 Ohms to 3 Megohms—INDUCTANCE: 1.75 to

-D. C. CURRENT. 0 to 1.5/15/150
-10 to +18,

40

NET

"2

Available for Immediate Shipment From Stock—209, Deposit Required on Al C.0.D. Orders

MOSS ELECTRONIC DISTRIBUTING C

DEPT. RC-7 229 FULTON ST.
NEW YORK 7, N, Y,

JULY, 1948



FORT ORANGE

presents a

Complete Line of"
TELEVISION ASSEMBLY'S

( %za’//z,w/z il

WITH DUMONT INPUTUNER

$0" Champion model

273.10

The Dumont Imputuner tunes continuously from 44 to 216 megacycles 12" Champion model
mt.ho'ut a break, covers all 13 channels as woll as FM, amateur, and 303-“’
aviation channels. For ease and convenience of operation no band

F—-—
TELEVISION
ASSEMBLY G0,

switching of any kind is required when tuning from channel to chan- 15" Champion model

393.10

nel with the imputuner system. Just one simple_operation to reach
any desired station,

All Television Assemblies are complete and lnq
cluda: 29RCA Tubes-plus CR Tube-Heavy Duty
RCA 6.8 oz slug 12" PM Speaker-Specially de-
signed dipole antenna with 60 ft. load in.

10" Standard model 12" Standard model 15" Standard model

229.50 259.50 349.50

Superior performance is obtained with a new IF Video & Sound IF Strip
25% DEPOSIT— (Pst. Pend.} aligned, wired, pretuned, tubed and tested. All circuits are
BALANCE contained on one chassis ready to use with the front end unit supplied.
¢. 0. 0. This front end will handle 13 channels and is aligned and tested, mounted
on a soperate chassis. Merely connect B plus filament and output iF loads
to the telavision chassis. It is not necessary to make any RF alignments.

These units utilize a tlipper circuit which filters cut ignition noises, ey

FORT ORANGE RADIO DISTRIBUTING CO.

642 BROADWAY, ALBANY, NEW YORK

$=S=S frells HOW — In
simple, direct language.

New 9th edition now off the press.
100 pages of valuoble information.

Avoilable from all leading radio patts and
equipment disfributors or directly from factary
at only 40¢ per copy.

PRECISION APPARATUS COMPANY, Inc. * 92-27 Horace Harding Blvd., Elmhurst 4, N. Y.

New Patents-

STABLE OSCILLATOR
Alphons V., Wurmser, Bogota, N. J.
{assigned to Bell Telephone Lab.}

Patent 2,435,262

This generator requires only one tube for the
production of modulated signals. Unlike grid-
blocking schemes and similar circuits the output
is highly stable and of sine-wave character.

The tube may be a 6SJ7 or similar type. Values
shown are suitable for an output of 1,000 cyecles
modulated at 20 cycles; such as is needed in tele-
phone communication. The LC circuit is tuned to
the “carrier” or 1,000 cycles. The grid leak and
condenser are chosen to have a time constant
which emphasizes 20 cycles. They may be deter-
mined by experiment.
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About 1 volt at 60 cycles is taken from the fila-
ment transformer and applied to the cathede to
vary grid bias. Due to the non-linear tube char.
acteristie the gain varies at 60 ecycles and at
various harmonics and sub-harmonics of 60 eycles.
The 20-cycie sub-harmonic is especially strong
because the grid circuit encourages thia frequency.

Because of the whole-number ratio between
1000 and 20, these two frequencies lock in and
each tends to become as stable ns the line voltage
injected into the cathode circuit. The modulation
is complete and each frequency is practically =z
pure wave.

ouTRuY

EFFICIENCY MEASUREMENT
John R. Boykin, Baltimore, Md.
(assigned to Westinghouse Elec. Corp.}
Patent No. 2,434,544
A transmitter is a cireuit which converts d.c.
to r.f. power. Efticiency is determined by dividing
output power by input power. Ordinarily two
separate meters are used, one for r.f. and the
other for d.c., and the efficiency is found by
dividing these values. Practically any adjustment
in the transmitter will affect both readings and

requires a new caleulation.
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This, method requires only a single d.c. pal-
vanometer and no calculation to find efficiency.
The r.f. power is measured by a thermocouple TC,
which produces a voltage proportional to r.f.
| power. This voltage appears across PG. The d.c.
| voltage drop across R {(and SG) is proportional
to input power. The two voltages are connected
to oppose each other.

There iz some setting of P where the thermo-
i couple voltage exactly equals that portion of the
R voltage which appears across PG. At this set-
ting there is no effective eircuit voltage and there-
fore no galvanometer deflection. Then the trans-
mitter efficiency is equal to the ratio PG/SG X
100. The scale may be calibrated directly in terms
of efliciency.

Much time and labor is saved through use of
this single, direct-reading dizl, Changes in tun-
ing, coupling, etc., produce corresponding changes
in the galvanometer reading. In one direction
it shows an increase in efficiency, in the other it
indicates o reduction. After obtaining maximum
efficiency, the dial is adjusted to bring the meter
back to zero and the actual efficiency is then
observed at once.
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New Patents

VARIABLE-OUTPUT POWER
SUPPLY

Frederick A. Russell, Summit, N. J.
{assigned to United States Govit. as repre-
e sented by the Sec'y of War)

Patent No. 2,438,417

A thyratron power supply has the advantages
of low internal voltage drop and high current
output. Ordinarily the tube grids are controlled
by a variable-phase veltage which is not as casy |
to obtain as the variable-amplitude voltage used
here.

A four-element thyratron, as shown in the fig-
ure, is used with a.c. voltages on its elements. The

AC SOURCE

screen-grid is supplied by a voltage (E.) which
is 00 degrees out of phase with the plate voltage
(Ep). This fixed phase difference may be ob-
tained by using an R-C network within the a.c.
source, The control grid voltage (Eg) is variable
and in phase with the plate voltage.

The thyratron ionizes only when its plate is
positive and the total effect of E, and E; is posi-
tive at the same time. After the tube breaks
down, current will continue to flow through the
load for the remainder of the positive half-cycle.
Qutput is controlled by causing the break-down
to oceur earlier or later in the half-cycle.

With the basic circuit shown, the conduction
period ean be varied from zero to the entire posi-
tive half-cycle. The graphs show how the con-
duction period varies with'a change in the ampli-
tude of Egz. The shaded portion shows conduction
interval. In the graphs E is the total effect of E,
and Eg. When it goes positive it causes the tube
to break down. Note that Ex must be “weighted’’.
In othet words, if the control grid is 3 times as
effoctive as the sercen grid (due to its closer posi-
tion to the cathode), then the actual value of Eg |
is multiplied by 3 before drawing its dashed
curve, 1

RELAY TUBE i

Paul W. Stutsman, Needham, Mass. !
[assigned to Raytheon Mig. Co.)
Patent No. 2,436,835
This new gas-filled tube is highly sensitive and
stable. It can be actuated by less than 1 velt a.c.
and requires negligible power input. The tube
contains a cathode, an anode, and a control grid
surrounded by a “‘cathanode”. As ita name sug-
gests, the latter acts both as anode for the tube
cathode and as cathode for the tube anode. The
lower qathanode is spaced about .04 inch from the
cathode. Other elements arc spaced by about .015
inch. The tube is filled with inert gas, such as i
xenon and krypton, at a pressure of 10 mm of |

mercury,
Normally, sawtooth oscillations take place be-

tween cathode and lower cathanede because of |
I

E__%F%“%_S_‘G_"E +] |
3 o

180V =

the slow charge and rapid discharge of C. Ioniza-
tion is localized because a negative bias is built up
on the control grid by leakage current flowing
through the grid resistor. When a.c. appears on
the control grid the local discharge spreads
throughout the tube. A current of about 5 ma
then flows from cathode to anode through the load
until the switch is oDened.

The eritical signal {(for tube breakdown) de-
pends upon values chosen for R and C. Input
power is negligible due to the extremely high
values of R.
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- ssService Notes’

NEW... Sensational TRANSVISION Development now offers
LARGE-IMAGE DIRECT-VIEW TELEVISION at low cost!

BIGGEST VALUE in TELEVISION

Model 10BL TELEVISION KIT with
FM Radio . . . Features Beautiful
CABINET with BUILT-IN LENS . ..
Gives LARGE 120 Sq. In. Picture

Roto-picture effect: Picture "rotates,”
giving the appearance of being in focus and
clearly visible from every engle! Uses 10"
Electromagnetic Direct-view Picture Tube.
Features new-type cabinet with built-in lens
which magnifies, clarifies and heightens con-
trast of the picture. The lens alsc creates
the effect of apparent rotation of the pic-
ture, so that when the observer moves, the
picture still seems to be in focus and clearly
visible from any angle.

ECONOMICAL KIT, EASY TO ASSEMBLE. !n point of value, this Television
Kit provides the opportunity of acquiring a LARGE-IMAGE direct-view television set at a
VERY LOW PRICE: also very economical from a tube replacement angle. Tkis model is
available in KIT FORM, for easy assembly; no technicat knowledge required. Simple step-
by-step instructions are included. Saves as much as 50% over the cost of receivers with
similar picture magnitude. '

TECHNICAL DATA: Model 10BL uses a 107 Electromagnetic Direct-view Picture
Tube: has complete F.M. Radio which comas completely {actory-wired: receives all chan-
nels in any area; supplied complete with antenna and lead-in wire. The LENS is 15" x 11",
giving a picture size of epprox. 10” x 12" or 120 sq. in.; the highly-styled cabinet meas-
ures 26" wide x 177 hign x 197 deep, available in Mahogany, Walnut, ,or Blonde finishes.
PRICES: Transvision MODEL 10BL Television Kit, witk FM; 107 tube, cabinet with built-in
lens, antenna, 60 ft. lead-in wire. NET $299.95

Scoop! New Revolutionary MODEL 7BL Television Kit with
S$pecially Designed CABINET with BUILT-IN LENS

® Uses 7' Electrostatic Picture Tube

® Glves 50 square inch picture of su-
perior quality

FEATURES: Though it has a 7” tube, the effect
is equivalent to a 10" set because the built-in
lens magnifies the picture. Also picture per-
formance is superior because the lens clarifies
and heightens contrast of the image. Picture
“rotates’ apparently. as the observer moves,
giving the effect of always facing the observer.
This is effective to a very wide angle. Pré-tuned
for 5 channels.

PRICE: Including cabinet with built-in lens, an-
tonna, 60 ft. of lead-in wire. NET $189.00

The Key to Successful
Telgvislon Servicing

Transvision's "Service Notes" is a compilation of confidential Tele-
vision Notes and Information, the product of experience with over
20,000 felevision receivers, now made available to the public. The
"Sorvice Notes” is a most valuable compilation of insiructions
and dota on Magnetic and Electrostatic Television Receivers,
Though compiled in the course of servicing Transvision Kits, the
information is applicable to any type of television receiver.

is compplete with photographs and diagrams.
The information is worth & small fortune. The cost is low.

NET $1.95

All prices 5% higher west of Mississippi: all prices fair traded.
For further inférmation see your distributor, or write to:

TRANSVISION, INC. Dept. R.C. NEW ROCHELLE, N. Y.
In Calif.: Transvision of California, 85-72 Santa Monica Blvd., Los Angeles

MODEL 10BL

MODEL 7BL

TRANSYISION “SERVICE NOTES"




New Patents

MEISSNER FM RECEPTOR

® The thrill and incomparable beauty of FM receptjon is available to
all with the Meissner model 8C FM receptor. A simple connection to any
present AM radio . . . and the full scale fidelity of FM reception, unbe-
lievably free from static, interference or fading, is brought to the listener
as only the gqdality of Meissner skill can produce it. See and hear the new
MEISSNER — there is nothing like it! Retail Price . . . $57.50.,

¢ New FM Band, 88 to 108 Mc. ® Audio Fidelity,
2 db. from 50 to 15,000 CPS ® Audio Output, 3
useable signal input, 30% modulation. ® For greater signal inputs, output
voltages as high as 15 volts R. M. $. obtained without distortion. ® Power
Supply, 105 to 125 volts, 50 or 60 cycle AC. Consumption, 35 watts @ Tube
Complement, 2 type 8AGS5, 2 type 6BAG, 2
1 type 6X5GT/G

EISSNER MANUFACTURING

DIVISION OF MAGUIRE
‘MT, CARMEL, ILL., U. 5. A,

with the
HIGHEST QUALITY

flat within plus or minus
volts R. M. S. at minimum

type 6C4, 1 type 6ALS5 and

INDUSTRIES, INC.

GREYLOCK

A Dependable Name in

RADIO TUBES

GT, Glass. and Minjature Types,
All Tubes [ndividually Boxed.
125a7. 125K7, 125Q7. S0L6. 12AT6.
12BA6. 12BF6. 35W4. SOBRS .., ..., . .each 39c
1RS. 1Ss. 1T4, 354, 3Q4, 6AKS. 6aC5. 6AQ5,
SBEG, GBAG, 6AUE, GES6. 6Xa. 117Z3. . .each 49c
32L7, 70L7, 117L7. ... . ach S9¢
Al Tubes carry RMA 90-O&Y Guarantee

PM SPEAKERS

............... cach $1.18
......... each 1.29

.......

4% Alnico No. S
S* alnlece No. S

GREYLOCK ELECTRONIC STPPLY cO,

30 Church Street New York 7, N. Y.

EASY TO LEARN CODE

It s easy to learnh or intrcase sPpeed
with an Instructogreph Code Teacher.
Alfords the quickest and most prae-
tical method yet developed. For be.
ginners or advanced studgents.
Asajluble tapes from beRinner's
alphabet to typleal messages on all
subjecis. Speed range 5 to 40 WPM.
Always ready—no QRM.

| ENDORSED BY THOUSANDS!

Ihe Instructogropbh Cod e Teacher
ilterally takes the Place of an oper-
ator-i n:

fearn snd master code without fur-

ther asslstince. Thousands of successful operators have
wicquired [he code’* with (he INstructoRraph System.
Write today for convenlent rental and Ppurchase binns.

| INSTRUCTOGRAPH COMPANY

i 4701 Sherldan Rd.. Dept RC, Chicago 40. 111.

TV PICTURE CONTROL
Patent No. 2,438,359
Richard G. Clapp, Haverford, Pa,
(assigned to Philco Corp.)

The second anode of a television picture tube
is usunlly supplied with voltage from the hori®
zontal sweep circuit. The saw-tooth current in-
duces n very high potentinl which is further
stepped up by autotransformer action and is then
rectified by a diode. The low-impedance second-
ary of the transformer supplics sweep current for
the deflection coils. If the picture width is ad-
justed (by changing the deflection coil current or
by other means), the transformer load changes:
this affects the high-voltage circuit which does
not have particularly good regulation,

" HORIZ.DEFL.COILY
2ND ANODE

The picture control disclosed here is simple
and effective. Two small coils are wound on =a
single form but separated to obtain negligible
coupling. A powdered iron core, controlled by a
threaded screw, is placed between the coils 50
that it approaches one as it moves away from
the other. The impedance of both coils in series
{see figure) remains fairly constant. As the
screw is turned, the picture width varies because
of the change of current. through the deflection
coils. However, the transformer load remains
practically constant and does not affect the high.
voltage supply.

In a typical control, the form is 2 inches long
and % inch in diameter. L has 70 turms of No. 28
single-silk enamel-covered wire close-wound in
three layers. M is wound in two pies separated by
1/32 inech. each having 130 turns of No, 41 s.s.c,
In a particular TV receiver having a 340-ph de-
flection yoke, the picture was waried 209 with
negligible change of high woltage. L increased
from 37 to 122-uh. while M dropped from 3.200 to
1020 ph during this adjustment,

IMPROVED DIODE DETECTOR
Patent No. 2,437,493
Theodore G. Anderson, Kennett Square, Pa.
{assigned to Hazetine Research, Inc.)
Sharper tuning and higher fidelity nre among
the advantages claimed for this new eircuit. The
inppt impedance of the detector is increased many
times without using high resistance in the load
circuit.

172 6H6

€J5

AF AMP

K 500K
8+ o~ 1

B :%4_ J 8

When a signal is received, diode current flows
through the if. transformer and load to ground.
The load is composed of A, B, and part of
C. After (filtering, only the a.f. component
aPPeurs at the triode grid. This tube is used
as a cathode follower. The circuits of both tubes
are common, resulting in regeneration.

When the diode plate goes positive due to sig-
nal, current flows through the load and produces
a negative potential at the upper ends of \A -and
B. As the triode current through B is reduced,
this resistor has an additional voltage drop which
is in phase with the voltage due to the diode.
This places additional negative bins on the diode
and increases its inbut impedance.

RADIO-CRAFT fot




Radio-Ncience

RADAR ¥VS. RAINDROPS

YNTHETIC raindrops are helping
research men to deterrine the effect
of rain and snow on 1.26-cm (K-band)
radar. Basis of the work is the assump-
tion that if raindrops reflect or scatter
K-band waves, it may be possible to spot
storm or hurricane areas many miles
away.

The 3-cm (X-band) radar waves, cur-
rently used in commercial marine radar,
are not seriously hampered by rain or
snow; but with the shorter K-band
waves, the quality and range of echo re-
ception varies considerably with the
kind and magnitude of the precipitation.
This variation has been attributed to
absorption and scattering of micro-
waves by rain, snow, or water vapor,

Artificial raindrops are made in a
range of carefully calculated sizes of
ceramic powder and carbon black to ob-
tain different electrical characteristics.
In the tests a raindrop is fastened to a
background that absorbs nearly all radi-
ation not striking the drop. Microwave
energy transmitted by a horn-type an-
tenna is directed toward the raindrop,
and is reflected into a receiving antenna
placed at various distances.

A wave-guide balancing circuit actu-
ally measures the amount of scattering
from the raindrop. First, microwave en-
ergy is transmitted without the rain-
drop in the field, and the amount of scat-
tered energy received is balanced with
a small signal from the transmitter fed
into the balancing circuit. The raindrop
is then placed in the field, causing a
change in the received signal which un-
balances the detector. The additional
power needed to rebalance the circuit is

‘a measure of the increase of scattered |
energy. The equipment is shown below. |

Aim of the research is to verify two
basic “guesses.” One is that scattering
of microwave energy from raindrops is
most intense at certain frequencies. The
other is that these frequencies are a
function of the diameter of the individ-
ual particles of rain.

Courtesy Westinghouse Electric Corporation
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Normal Respense 20 to 20,000 cycles
+ 1db

Rated Power Ouiput 23 Watls ot less
thon 1% Total Distortion
tndependent Push-Pull High and Low
Frequency Controls

o Non-Frequency Discriminating Noise
Suppressar

Push:Pull Dynamic Volume Expander
with Variabie Timing

Made! PN dat

ANOTHER- ACA-100 AMPLIFIER EXCLUSIVE FEATURE
NON-FREQUENCY DISCRIMINATING SCRATCH AND NOISE SUPPRESSOR

An indispentable feoture for the critical lover of fine music
is some means of scrotch and noise suppression. The ideal
system must juppréss noise withowl offecting frequency.
This is precisely whot is accomplished in the ACA-100
Amplifier Series.

An exdusive push-pull quency di scraich
and noise suppressof <ircuit, bosed on tha fundamental
principle thot scratch and noise is not noficeable at high
volume levels, but becomes increasingly objectionable os
the signal level decreases, is an importont feature of the
ACA-100 Amplifier. By automaticolly reducing the gain of
the plifier {under lled diti of ottack and
release timing) during low lovel passages. scratch is effecs
tively reduced to one-tenth of its origlnal volume. This auto-
matic action operates equally well, regardless of the signal
frequency, and thereby provides the only completely 1otis-
factory means of seratch ond noise suppression.

Yet this Ingenious feature is only one of the many exclusive
features which so1 the ACA-100 Amplifier aport by inelf
in the high-fidelity amplifier fieldl It actually has o higher
fidelity than ever produced within any super-fidelity ampli.
fier, A complete sense of realism is olso achieved thraugh
automatic volume expansion with controlled timing. And
every unit is ©C ied by on U ditional 5-Year

)

to

a GE
and Pickering Phoro-Cartridges

398-10 BROADWAY

Send taday for our catolog No. 4808 which lists complete
specifications of this amoring amplifier series.

AMPLIFIER CORP. of AMERICA

9

« NEW YORK 13, N. Y.

| 1020-CPS Pass Filter For
| Yoice or CW Reception

| LISTEN ONLY 1o the Signal Vou WANT 10 Hear

Improves The Performance
of ANY Receiver

@ Simply connect this "'FL-8-A'" between the output
of your receciver and the headphones (or loud-
spaaker)—and ELIMINATE undesired signals, hetero-
dynes and interference. It's a revelation! Background
noises are reduced and selectivity Is increased—by
the mere flip of a switch. This is an aircraft WAR

OFFENBACH-REIMUS CO.,

372 Ellis St.,

SURPLUS item, made by UTC. Brand New, in orlg-
inal boxes. Get one or more at a small fraction of
cost to Gov't, ONLY $2.85 each, with two cords,
plug and extension jack. Nothing else required. Send
$3.00, and we will ship POSTPAID.

San Francisco 2, Calif.

|

a

and radiomen espectally are finding out that
4 coin radio operation !n thelr lacality s an easy,
profitable adjunct to thelr own business. Requiring a
minimum of investment D both tlme and Money,
Tradio is a natural for bIE earninzs and a stcady,
long time income. You merely Place the sets on a
perceniage basls in hotels, motor courts, taverns.
restaurants, ete., and let them work for You.

Send for complete Write
information today | Dept B-7

RADIO, Inc. “wiv'seeser




o —Technotes

- Th PHIILCO CONDENSfERS d o o aWMECHE SDT-WL-(IiB7 § 7
1 101 H e values, number of units, and con- This set is an a.c.-d.c.-battery portable
Radm S TEIGVISI“" '[lecnomc ] nections in the old Phileco bakelite-cased +with a circuit that charges the B-bat-
. C bypass condensers may be quickly found teries while the set is playing on a.c.

Pal'tS & E[]lllpmﬂnt SDBCIHB by checking the list in Rider’s Manual, Be sure to tutn the switch to o¥F when
— — —=—— | | Volume 11, Philco page 14. These units you have finished testing the set on

ELEVISION-CATHODE RAY HIGH are hard to check without this list. a.c. If you pull the plug with the switch
; 0 YOLTAGE HARRY A. NICKERSON, on, the charging circuit will place &
2000 volt D.C. Power Supply Boston, Mass. drain of about 1,8 ma on the B-batteries

Why bother with bulky and dangerous 60 and they will soon go dead.
cycle supplies or expensive R.F. power sup- .« .. REGAL MODEL L-46 i Toma! CoRi
blies when you can T g e My Regal Model L-46 tuned in only Rock Vallew. lowa
T e e . e ‘fidiculously || one strong station. Turned upside down, ock Valley,

low price has beem made possible by a fortu- 1t played [oud]y for a few minutes and . ... SILVERTONE 6140, &152, 6153

'r;‘;lnte:tepu“lm‘;ﬂ?;eolfmll‘l‘(? e rompian? Tt then stopped again. I noticed that the  These and other Silvertone models
and guaranteed. Price $7.95 tuning condenser was slightly out of use bias cells in the grid circuit of the

line. After I aligned it and soldered the first audio stage. After a period of time,
4000-6000 VOLT TELEVISION SUPPLY mounting rivets to the chassis, volume the cells deteriorate and cause a loss in

Similar to the unit above, but has a much was fully restored. ) e
higher D.C. output voltage suitable for use Y W. F. O volume. The results are se]dom satis
with the new 77 and 10” television tuhes. - I. UNDER, factory when new cells are installed.
BRICERS « 3o gy ++w rah Wb m bia: 56T $12.50 Ar’nold, Migsour: Insert a 001‘ll-f condenser i place of
DECALS ZENITH 5678 the cells and ground the grid through
Now it is possible to give all your equipment that T : : a B-megohm resistor. The volume will
gendesstonal s e by'sismly Onnq aulekly apply- v°lum? and tone change intermittent- ¢ e el o
o theso bo moaiies doskia Identificatlon |etiers. || by only if the volume is set at a low INC By .
h app ny clean ce. ese ar -
:v:lflabtl:" I.:= tlhe leollo:id:a setesh: ;l;rnl EellflvliSIO:'_e level. Rep]ace -005'Mf condenser con- ;{;])HN ngl‘h}l(, JR.,
g L {7 i
Contractr Nertread Hoto. o, 27 Brililanc nected to the tone tap on the volume arren, Ohio

Price—$1.35 per set . osi
control through a 47,000-ohm resistor. .. .. BREWSTER 574 BE

N373 Dials—50 assorted radle dlals which give that

A sy Seck raile O Prico—$1.00 per set || Also check ot;u;lr (;ondensers mounted The rivets in one end of the 12BEG
N374 Oscilloscope—a00 decals with markbngs such as § | NEAT sSources o eat. .

“Horizontal,” “Focus.” “Vertical Sensitlvity,” ete. JOSEPH FIEDERER, and 12BA6 sockets are used to ground

Price—$1.00 per set
N375 Receiver—I000 assorted g;'cf,ll with markings

the antenna loop to the chassis. These

Worcester, N. Y. rivets may make bad connections and

sueh 25 Volume.” tfanc 1OR ot ' T perset || HARD-TO-FIND TUBE FAULT gausle noisy reception. Since the chassis
B ufrer S e 4000, assortc e ate: A Stromberg Model 1204H played well 1S aluminum, repair the set by placing

Price—$1.33 per set | | on AM, but only intermittently when @ star washer and lug under one of the
N377 Audlo—t000 assorted decals with markings such turned to the FM band' There was also speakEr supportmg' serews and solder-

Hypl ,"" ““Modulator.”’ **500 oh line,* “*Car- 1
Bon Miker “Speeeh- Amgllfor .?I:."' '"935 ? a strong a.c. hum present. The trouble ";fg e(li_lead t}'; tthe center post of each
Price—$1.35 per set |} was traced to the 12BA6 i.f. amplifiey oOlI€nding socke o0 T
Cathode-ray tube Mask and Molinting bracket for 5” i i a
luabe: EExc);Il:nte h.wasusu;mwilh"52 ::'Icvtlrs’;:mc 51:?: or tube which would momentarlly short !

oseilloscope. Price $0.25 || and then open up. A signal tracer was Hudson, Mass.

needed to locate the defective stage as
e i I, “nthode-rsy tubes o || @ tube tester did not give any indication - - - . ZENITH FORD GMFO90

round dials, Price $0.25 || of the tube being bad. If the tuning dial will not work for
T TR — . HOMER L. DAVIDSON, manual tuning, but makes 2 ratchet
netle: pe. This 1o e MWEZ-E tube wsed by GE" o Fort Dodge, Iowa sound when turned, straightening the
their television scts. Can be used In other sets de. fingers on the back of the tuning shaft
signed for electromagnetic deflcctlon. Has standard ill fix the t ble

%o:rl‘;l':ﬂeb:sl:ﬁ instruction booklet... ... $]3-95 R e AL'GNMENT- CHECK = rou i

When the maximum a.v.c. voltage of WILLIAM PORTER,

e —_—e

] a receiver is given in the service notes, Lafayette, Ind,
the information can be used to make a
quick check of the over-all alignment of . , . . 1946-47 HUDSON

A SCIENTIFICALLY DESIGNED
PHOND SCRATCH FILTER

?as.‘.’l"i?:dgb;_}:elelgf&";ﬁ‘.:m::::ihdssg}gnf.”{:fm:.ﬂ";'mf the set. The maximum voltage cannot  If the pilot light seems to have too
n ney o B etion. 3 3 ) i - 1 i

G R A o Tetaansy creuit. Tested || D€ obtained when the set is out of align §hort life, 1epIa9e it with a type 55,
ry uTeMZSZ odrb an ‘iau:.!o”oscinﬁtr?r andlan ols:llalloslmne | ment. instead of the 51 installed at the factory.
0 ve . atte ation w. ve: " sign D35

Attenuation may be regulated by means of & opECIAL | JAMES R. LIMBECK, WILLIAM PORTER,
- Ly e Glendale, Calif. Lafayette, Ind.

E
=’l|"s|¢t:e two wires to c¢lip on. Compact. $|.65

THREE TUBE PHONO AMPLIFIER

Ar:1 nsslemblcd unill re;dy fo'r mst’all.a;}'on using tone
and volume control and six feet of rubber
I S ity $2'95

PHONO OSCILLATOR

Wireless phono oselllator transmlits recording for
erystal plek-ups or voice from carbon mike through
;adio yllhogt'xlres. cl:m also hel:sed as an ntereomm
y using M. sptaker as mike. Price

(excluding tubesy ... .. ... T $2'95

SPECIAL! SPECIAL!

Mammoth ‘assertment of radio and electronic
parts, not less than TEN POUNDS of new
transformers, chekes, condensers, resistors,
switches, coils, wire, hardware, ete. A super-
buy fer experimenters, service- 1

men, and amateurs for only . ... $ -25

Satisfaction guaranteed on all merchandise.
All prices F.0.B. New York City

WRITE FOR CATALOGUE

RADIO DEALERS SUPPLY €0.

135 Liberty St. New York, N. Y.

Wash.

Eadete =
Suggested by: K. R.
‘}\ d Donohue, Walla Walla,

"'Sb finally | says to myseif: Brother, you'd botter get inte something permaneht.”
RADIO-CRAFT for



Technotes

. ... PHILCO 46-1209 AND 456-480
The 7F8 converter of these sets be- |
comes noisy, and in some cases entirely
bad, because of the high voltage on the |
plate of the mixer section. This can be
cured by replacing R300, 4,700 ohms, |
with a 50,000 to 60,000-ohm resistor. |
Replacing this resistor will raise the |
voltage on the cathode. This is lowered |
to its normal value by removing R404,
100,000 ohms, connected between the
B-plus line and the mixer cathode.
HaroLp V. GODFREY,
Ft. Worth, Texas

¢ . ..MOTOROLA TWIN 8
When the volume control was ad-
vanced, this aute radio motorboated
badly. The 6A4/LA audio output tube
was found to be oscillating at about 50
ke, with grid-blocking at an audio rate.
The trouble was correected by replacing
the center-tapped driver inductor. The
eircuit could also have been rewired for
a driver transformer, or else a 40,000-
ohm resistor could have been connected
from grid of the power tube to ground.
RADIC SERVICEMAN,
Worcester, N. Y.

RECORD DISTORTION
A radio-phono combination showed
distortion when playing records, though
radio reproduction was normal. The
pickup used an Astatic Nylon 1-J crys-
tal eartridge. Examination of the nylon
needle showed that it was just touching
the side of the spring needle guard. Re-
positioning the guard (held by two small
screws) removed the distortion.
M. H. HARVEY,
Scotel Plains, N. J.

. ... CROSLEY 56PA, 54PB
To prevent the 3S4 from burning out,
remove the wire connecting lug 3 to
lug 8 on the 117Z6 socket. In its place,
solder a 47-ohm, 1-watt resistor.
Crosley Service Instruction No. 1-03 |
shows a 140-ohm resistor in the diagram
and-a 47-ohm resistor in the text. The |
47-ohm value is correct.
CROSLEY SERVICE DEPARTMENT

. ... PHILCO MODEL 42-1006

These sets were either dead or had
intermittent reception and fading. The
defect was found in the r.f. transformer
and was due to a short between the
leafis of the 15,000-ohm resistor on thei
secondary winding and the outer turns
of the primary coil,

The trouble was eliminated by push-
ing the resistor away from the primary
coil. J. C. PLOPPER,

Fontana, Calif.

.. .. TUBE PINS AS TIE LUGS

In many receivers the No. 1 pin on
some of the tube sockets is used as a
tie point for various components. Where
the tube used is glass, there is usually
no objection; but if a metal tube is
substituted at any time, the tube en-
velope, connected to the No. 1 pin, may
touch the chassis and ground the pin.
It’s a good idea to examine the socket
before substituting a metal tube for a
glass one. GeorGE E. HUFF,

Miagmi, Okla.
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WRITE TODAY
FOR FULL DETAILS

P. O. BOX 368

e A. M. Up to 10,000 cycles without loss.
e F. M. High Fidelity 10 Tube Armstrong.

Designed for those who demand the highest possible
fidelity in radio reception, the Collins FM-AM Tuner
utilizes the most advanced engineering principles and
finest in component parts. Two separate and distinct
tuners are used having only the audio and power supply
common to both. This 17-tube quality tuner features
voltage stabilization; and a specially de-
veloped tuning eye in the F.M. circvit. A
full line of accessories is available for the
Collins Tuner.

COLLINS Audio Products €o., Inc.

e WESTFIELD, N.. J e WE. 2-4390

500 KC SOS

wozooy pBIE 12 GABELL”

WAR SURPLUS VALUES

XMITTER

59495

Rugged, emergencty
transmitter, Operates
from life raft, boat, or

New mdse. in
original pack

zen generators furnished.

vehicles, Provides 20 seconds automatic code transmission of
SOS or alarm signals, then, twenty seconds of 1000 cycle tone.
Can be keyed manually for other messages. Hand crank powered.
No batteries required. Speed indicator lamp and tuning control
lamp included. Tubes ave n 125C7 (Audio Oscillator and Ampli-
fier) and 12A6 (RF Oscillator). Radio and signal light is keved
by hand-powered generator, 300-foot antenna wire furnjshed.
Spares: 2 Balloons; two hydrogen generators. Box Kite: Para-
chute, Signal Lamp, spare antenna wire and instructions, includ-
ed in shockproof, wetproof bag. No experience required, any
person can operate. Weight. 38 or 42 !bs. depending on hydro-

= - MINE DETECTOR SCR 625
e T Ideal for locating buried metal,
pipes, treasure, metallic frag-
ments. Approximate depth
of detection 6 feet, depending
upon seoil condi-
tions. Supplied
with batteries
and tubes. Test-
ed Dbefore ship-
ment. Shipping
weight, 70 lbs.

$49.50

PREFABRICATED

helt size.

| BC 375.0-350 MA, 0-8 amp
$5.795 RF and 0-15 V meters.

LINEMAN'S L
SAFETY BELT | (00 WATT XMITTER | GeRoPhoNe HAM SHACK

With switch. 6
Lote | ft. cord and plug.

200 ohm carbon terproof plywood fleor

614 ft. x 6 ft. x 71t
high. Formerly Army $ 50
Radar Hut. %7 w .

“LINEMAN'S |of fine top aquality parts
POLE CLIMB- | for your medium 5‘ 0.95
ERS und_strans. | power Tig ..... . 1
$4.50 |

button.

Metal roof. Bolts. tools and in-
strueilens Drovided. ' hour orec:
tion. , 3 largo windows and
6 small windows. 800 1bs. wt.

$2.95

SEND FOR SPECIAL
VALUE BULLETINS

On our farge stock of Radio
and Photo Supulies. Tell us
your wants, Ahove Prices Do
Net include Postage.

SE.BIDULE ST-BAL
DEPT. No. 7

WRITE OUR HAM
DEPARTMENT

Lou Bremer W3LE In
charge. Nationally known
DX'er and Winner 1939 DX
Marathon (Phone Section).
SATISFACTION GUARAN-
TEED. Order By Mall We
ship C.0.D. Order today.

ompany
TIMORE 2. ML,

....SHORTED AUTO ANTENNA
To make a quick test for a shorted or
grounded antenna, disconnect the an-
tenna lead from the receiver and touch
it momentarily to an ungrounded lead
from the battery. If a spark results, the
antenna is shorting to either the auto
body or to the shield of the lead-in cable.
RANDOLPH CHAMBERS,
Mobile, Alabama

....RCA MODEL 56X
When the 30-50-uf filter condenser is
replaced on these sets, shunt the 50-uf
section with a 0.1 tubular condenser to
prevent oscillation.
E. W. TEws,
Milwaukee, Wis.

. ... PUSH-PULL STAGES

During routine testing of a radio with
push-pull output, I obtained readings of
300 ohms from the plate of one output
tube to center tap, and 150 ohms from
the other plate to center tap. The plate-
to-plate resistance was 150 ohms. Upon
investigation, I discovered that one plate
was connected to the center tap, while
one of the plate leads from the trans-
former was connected to B-plus.

This set was‘a new production model
and the error was due to faulty wiring,
but the same fault might also be found
in a radio that had been “repaired.”

J. L. FiLioN
Montreal, Quebec
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ABSOLUTELY NO

Operates on 110-120 volts AC/
DC., Contains

need, Metal
Chassis, Tubes, Condensers, Resistors and all other nees
eEsary radio Darts. The 36-page Inatruction Book writ-
ten by expert madio Instructors and enffinecers teaches you
to bulld radios in & Professional manner. The fArst eir-
cult built is a simPle one-tube detcetor recelver.
succeeding circult incorporites new arranfements of de-
tectors. RF and AF ambllfiers. This kit is excellent for
leamingr  the principles of recelver,  transmitter and
amplificr design. It 1s used in many radlo schools snd
collefes, All of the commonly-used detectors are used,
including diode. £rid fezk. piate wnd infin) - impedance.
‘The tranamitters are designed with Hartley and Arm-
strong  omclliators, UsINE screen=rrld  apd  eontrol-grid
modulation. Both vacuum tube nnd selenium rectification

YOU NEED NO ADDITIONAL PARTS!
THE PROGRESSIVE RABIO KIT is the ONLY COMPLETE KIT

1

KNOWLEDGE OF RADIO NECESSARY

are employed In these eircults. The clretits are designed

to rrovide excellent rformances.  Altogeth

circults are constructed, Including 11 recelvers.
- and 3 {r s, The sets start with simplc

eircuits of 1 tube plus rectlfier, rradually grow more

complex. and finlsh with several examples of radlo scts

UsiNg three tubes PIUs rectifier.

PROGRESSIVE RADIO KIT . . . ONLY $14.75

SPECIAL FREE OFFER

Electrical and Radio Tester sent absolutely FREE with
each Progressive Radio Kit. PLUS FREE membership in
Frogressive Radio Club, Entitles You to free cxpert ad-
vice and consuitation Service with bicensed radio techni-
tlar\:; Write for further information or ORDER Your KiT
NOW!

It’s here .

*® Precision Built
® Excellent Tone Quality
* Full Yision S§lide-Rule Dial

The Hottest Combination in Years!

TOM THUMB CAMERA-RADIO Combination!

- . the Cameradio, indispensable for trips, hikes, ball games,
every outdoor and vacation activity. Combines a fine Reflex Camere and
a powerful Radio into one easy-to.carry unit. Order now . . . you'll double
the enjoyment of cvery weekend!

The Ideal Vacation Companion
Portable Radio Battery Operated
Reflex Cameta, Standard 3127 Films

ONLY

$28.75

Less Batterles

Tops in car radios, now at a

Automatic AUTO RADIO

new Jow price!l Six-tube superheteradyne,
with steady, full-toned reception. Mounting brackets included for easy in-
stallation in your car. Don’t miss this big bargain!

@ Six Tube Superheterodyne @ Three Gsng Condenser

ers where

tuningg is very
nnd_ eritical,

The extreme

le  vernier bhand

ceivers. Vernler dial divided into 100 dlvisions.
€an be tuned and repeated within .029% ace

split gears elimlnate back lash and p
CUrste tuning.

bration.

of dial as 8t low end . .i.iuisciarviianaeanina

® Powerful Long Distance Reception @ Fits All Cars, $29'97
Easy Installation @ Mounting Brackets Included OMY
EICO MODEL 315 VACUUM
SIGNAL TUBE
GENERATOR

with micro-cycle band VOLTMETER

spread vernier tuning

® *

slignine T mnd Tdivition tecsie | MODEL 221

rtanffe and ac¢cUracy afforded by the
mie spread

dln] assures accurate fréQuency ad-
Justment for test or alisnment of broadcast ¥M or Televislon re-
Any frequency
. Bpring loaded
y provlding smooth
Window caeing enclosea and Protécts the lighted
dial and lt5 finc pointer from accidents and jarring out of cali-

Range 75 KC 1o 150 MC e Complete broadcast band from 550

o
KC to 1700 KC covered on one tange without switching & Un- :

used eoils nre automatically shorted out to climinale dead spots mf\“‘mf! it !lob(;lrn:gooul.a '\:%06'" DC
and absorption & Lincar dial calibration. DOES NOT CROWD.UP Ohmmeter  messures  fro nn volts.
on hirh freduendy end of dlai AeglUrucy betler than ,50% ohm - 1o 1.000 mes:ulun';)mm 2 5 95
throughout the broadcast band and 1% on the § SO e Each ek n 5 49_
higher fre<juenclea & Just as accurate ut high end - vidually m‘mllbrnwdm. !

sharp
wide § o completely pew
and  different
uUum tube volimeter
At an unusually low
price. Its amazing
berformance sets
standards of accu.
racy, lnearity. and

stablilty not usually found In-thls type of in-

strument. Electroni¢ AC ranfes is mnre linear

ac-

WRITE FOR_PRO-
GRESSIVE QUAN-
TIYY FRICES

Dept. RC-15 497 UNION AVE.

PROGRESSIVE ELECTRONICS CO.v; 5, rouee

Orders

BROOKLYN 11, NEW YORK "L, 2.0, Ord:

PEN-OSCIL-LITE

Extremely convenlent test oscllilator (or a1 radio
servicing; alignment Small 4 pen @ Self
powwered e Range from 7T00 cwclea audio to over

600 megacycles u.h.f. e Output from zero to 123 v,
* Low in cost ¢ Uscd by Signal Corps ¢ Write for
information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

TELEVISION RECEIVER—$1.00

Complote Instructions for bullding your own television
recelver. 18 pages—11"x17" of Pictures. pictorial dia
grams, clarified schomatics, 177x22".complete sechematle
diagram & chassis layout. Also booklet of allgnment
Instructions, voltage & reslstance tables and trovhle-
shooting hints.—All for $1.00.

CERTIFIED TELEVISION LARORATORIES
Dept. €, 5507-13th Ave., Brooklyn 19, N. Y.

RADIOMEN SERVICEMEN BEGINNERS
MAKE MORE MONEY
EASILY — QUICKLY
$250. WEEKLY POSSIBLE

We Show You How Information Free

MERIT PRODUCTS
216-32V 132 AV, SPRINGFIELD GARDENS 13.N.Y,

@ TUBE SPECIALS @

AC-DC five—50L6GT, 35Z5GT, 128A7. K7, Q7GT..$1.90
Minlature five—50B5. 35W4, 12AT6, BAS. BES.... [.90
* TWO JUMBO ASSORTMENTS w
40-35245. 20-G014. 10 ea. 3518, 125A7, K7. Q7. 100 tubes.
40-35W4. 30-50135. 10 ea. 12AT6, BAG. BEG. 100 tubes.

Elther_of the above speclals at only....... aenrie,, $34.00
Every tubo new and pirfeet. Guaranteed (0095,
SBslenium rectlfiers 100MA—ten for..............,. .$7.20
Postage extra. 209 deposit on € orders.

Send for our Rew bargain |
HELLMA_HK ELECTRONIC CORPORATION

592 Ave. dersey City 4, New Jersey

.. .. FREQUENCY DRIFT
Frequency drift or shift on the high

i end of the broadcast band may be caused

by a defective oscillator trimmer con-
denser. Replacement of the condenser
will often cure the trouble.
JoHN R. SIMPSON,
Gainesville, Fiq.

. . . . DIRTY VOLUME CONTROLS
I use a hypodermic syringe filled with
carbon tetrachloride to clean dirty vol-
ume controls. You can usually find an
opening large enough to get a needle
into, thereby eliminating the removal of
the control. .
A. W. PowELL,
Rolfe, Iowa

.+ .. HALLICRAFTERS MODEL 5-11
A slight crackling noise along with
the signal was traced to a noisy tone
control. A new .control eliminated the
trouble,
CLAUDE M, PREW,
New London, N. H.

« .+ .. SILVERTONE MODEL 6421
When retuning is required about
every five minutes, check the eccentric
rotor of the tuning condenser for any
play. It may be necessary to replace the
spring from the rotor to the condenser
frame.
Craupp M. PrRew,
New London, N. H.

. . .. NOISY CAR RADIOS
If an auto radio with a whip-type an-
tenna is noisy, check to see if the small
ball or bead at the tip is still attached.
A missing ball usually causes high-fre-
quency stafic at speeds over 25 miles
per hour.
V. DE Roo,
Dinuba, Calif.

.. .. MOTORBOATING
Motorboating or other instability
symptoms noticed when strong signals
are tuned in may often be eliminated by
bypassing r.f. stage screens or cathodes
with high-capacitance electrolytic con-
densers.
JoHN R. SIMPSON,
Gainsville, Fla.

. ... ROGERS 900 SERIES
The 89RS/6G7S tube used in some of
these models is no longer available. As
replacement for this dual-purpose tube,
use an 89 as power amplifier and add a
selenium rectifier.
R. LERoY BLINN,
London, Ontario

.« . PHILCO MODEL 47-30

This set faded continually. However,
it played fairly well on the loeal station.
All voltages were normal and the tubes
tested good. The trouble was traced to a
defective antenna coil. After it was re-
placed with a universal replacement
type, the set played perfeetly.

The defect in the coil was probably
due to a lowered Q caused by electrol-
ysis.

BRIAN BAILEY,
Brownwood, Texas

RADIO-CRAFT for




Technotes

. ... PHILCO MODEL 46-1209
Slight distortion oceurred on the
phono position only. The voltage meas-
ured at the No. 6 pin of the TAF7 pre-
amplifier tube was below normal.
Trouble was traced to the 470,000-ohm |
plate decoupling resistor which had in-
creased in value.
JoseEPH A. DESLIENS,
Fall River, Mass.

. ... TUBE REPLACEMENT

A 32L7 tube may be substituted for
the discontinued type 25A7T. Although
the characteristics of the tubes are dif-
ferent, the change in output quality is
not noticeable.

The filament dropping resistor in the
receiver must be changed to increase the
voltage across thg 3217 filament.

RoBErRT P. KRAIG,
Olympia, Washington l

....RCA U-I25 |
If the phono motor causes interfer- |
ence on this receiver, try grounding the |
motor frame to the receiver chassis.
This should eliminate the trouble. l
JaMEs R. LIMBECK,
Glendale, Calif. |

. ... AC.-D.C. SETS
Oscillation in a.c.-d.c. t.r.f. receivers
can often be reduced by increasing the
value of the bypass condenser from the
plate of the detector to the chassis.
JAMES R. LIMBECK,
Glendule, Calif.

. 1946 MOTOROLA
If the 6SA7 seems to be intermittent
and a replacement does not help, replace
the oscillator coil. Checking oscillator
coils is a good idea with all the late
Motorola auto receivers, too.
WiLLIAM PORTER,
Lafayette, Ind.

.+« « PHILCO 650

Volume was very low. All voltages
checked O.K., but an ohmmeter showed
a large ditference between the resis-
tances of the two halves of the output
transformer primaly. Replacement of
this transformer restored volume to
normal.

DonaALD A. WEILER,

. Metairie, La.
. ... GE MODEL 304

Checking for intermittent reception
on this set, I found that the coil-spring
shielding on the lead to the tone control
was too long. One end occasionally
touched and grounded the connection.
After a few turns of the spring were
removed, the trouble disappeared.

E. W. TEws,
Milwaukee, Wis.

. ... PILOTUNER T-60!

After a few weeks of operation, the
pilot light begins to flicker and after a
few hours, the set fails. Check the .01-uf
condenser between the No. 4 pin of the
6BA6 and ground. This condenser has
been found shorted in a number of sets.
These were replaced with .01-uf 600-
volt units and no further trouble has
been experienced.

Arnorp B. MARGOLIS,
Bronx, N. Y.

1948

JULY,

I s

For immediate shipment

R.M.A. Guaranteed
Below Distributor Costs
Individually Sealed Cartons

Type Price
6KEGT 40
6K5GT 46
6VvesT 46
6SATGT .46
6SJI1GT .46
6SK1GT 46
6SQ7GT 46
6X5GT .40
12SATGT 46
12SQ7GT 46
125K7GT .46
12SJ7GT 46
35L6GT .40
35Z25GT .32
50L6GT .46

Popular Miniature Types Now Available
25% DEPOSIT REQUIRED ON C.0.D.

10% DISCOUNT ON LOTS OF 50 OR MORE
2% C.0.D.

RAVAC ELECTRONICS  CORP,

432—4th Avenue

New York 16, N. Y.

TELEVISION |
HIGH VOLTAGE METER §

0 to 30 KV
m—— NOW
. AVAILABLE
\ FOR THE

TIME

ABSOLUTE | ,
MUST FOR PROJECTION
TELEVISION WORK!

Here is an accurate High Voltage Meter
that’s a necessity for television service men,
laboratory technicians and experimenters.
It is a precision-made instrument with
range from 0 to 30 KV, has 4” scale and
only draws 20 microamps, Bakelite meter
panel is housed in solid oak cabinet. Meter
has jack connector for convenient connec-
tion to oscilloscope in checking voltage wave |

{ | Send to Dent. B for FREE COMPLETE TECH- |

rl:;n:"rice $675.0 ! |

NICAL INFORMATION AND DETAILS
Include 25% Deposit with Order. Balance C.0.D. I

Picheers in Projection Television

SPELLMAN TELEVISION €O, INC
130 WEST 24th STREET * NEW YORK 11, N. ¥. |

RADIO TUBES |

FIRST ‘

2 out of 3
Need It!

ESPEY
7/:.: Culcm-éuill au.u'l

_—

According to the RMA,
over 18 million consoles
were built before '44 1

That's right! The newest are four years old,
and there are more than |1 million of
them that are ten years old. Of the I8
million owners, 51%, or over 9 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 6% HAVE
it. What a 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 to operate in your.customers' cabi-
nets.

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

B P E Y ManUEACTURING COMPANY iy
é}p- LAt ’.#‘“-W'.'-""“;* TQRY 2L %
"Established—1928"

AMSCO SERVICE KIT

Kit includes assortment of:
1 pr. head-phones or lip mike.|10 Wire Wound Resisters, 10 &
A 00 Resistors, %3 and L-watl 25 watl
100 Condensars, paper, mics,|25 Connectors, Pluts. Tles
electrolytic & can, 10 Jacks (Phone) & Tip.
10 Switches. Togzle. Gang 8|12 Paddec Condensers.
X 12 Tesrminal Boards.
variousi2§ Coramic tnsulators.
12 Knobs, round and bar] 2 FanEl Lights (1.neom.

1 Screw Driver -
2 Ibs. Hookup wire. 1 Tuba Puller

Rotary.
100 1. Spaghettl,
sizes.

20 Fuses.

6§ VYolume Controls. 2 Allen Wranches.

10 Tube Sockels. 2 Panel Fuse Holders.

1 Ib. Hardware (screws, nuts.] & Binding Posl Strips. and
lugs. etc). many other valuable Items.

Bought indlvidually would cost
$60.00—MNow! Yours for only $9-95 complete

Availadie (EITPENIYGTT write Today

AMERICAN SALES CO.
1811 W.4Tth St. Chicago 9, I

*

BUY SAVINGS BONDS
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Wanted: peaer Names
‘0\\‘ “a“‘ IS NEEDED

TO COMPLEYE OUR LIST!

To.Get Your Name, Your Address, RSE Offers.

CONDENSERS ]

NATIONALLY ADVERTISED

8—450-VOIT or $ 290

40—150-VOLT
Choice of 10

Over 70% off on fop

quality, noticnolly ad-
vertised, nome brond ¢ondensers.
Check them ony way you wont—for
copatcity, leokage, power factor—if
they're not the best you con buy,
you gat your money bocki

4
e'v
i 3 T
. 4 othe?
OO et e
t © h oid
R £ o e ¥ |
M T e |
no

ORDER INSTRUCTIONS

Minimum order—$2.00. 25% de-
posit with order required for oll
C.0.D. shipments, Be sure toinclude

DEMAND THIS sufficient postage—excess will be
SEAL OF QUALITY refunded. Orders received without
postage will be shipped
express collect. All prices
F.Q.B. Detroil,

KHl/IUsUPPw&

ENGINEERING (0., Inc.

125 SELDON AVE. DETROIT 1, MITH.

HAS HARD-TO-

lEﬂlllNE GET PARTS

RM-4 RECORDING MOTOR. Heavy
shaded pole jn.
Silent operating for
PE or DISC RECORDING.
flnl, h('nteru cte, 5/16% O.D, shaft;

334* 89.%234", Less turntable, mig.
plate & roducuon drive

wheel. Shpg, wt 1bs. 4 95
WHILE THEY LAST ... .

£
PRECISION RESISTORS: =19 wire-wouhd. Famous
maykes. Ohmages: 2,35, 24.5, 95, 130, 405, 840,
1740[ 3300. 7800, 30K or 50.(——35: 3 lor A OO
Megohme: .1, ,125, .22, .4, .8, .6 or i -
L!-F'E(:ln'lLl—l megohm . taen .75

-
AID AMPLIFIER AS-
Vacuum tube type. Make
REAL VEST POCKET RADIO or
AMPLIFIER., adding only small
tuner sect. & speaker or phone,
Reacy-wired miniature comporents
include: 2 controts (F & 4 meg),
dble. choke, switeh, resistors, con-
densers. oulnut trans., ete. Complets
with unit SCHEMATIC, less tubes

(505, 506) & case. 2"X5"KV:"

4 deep, Welghs only 3Y, ozs, 2 49

HEARING AID SUB.ASSEMBLY. Brand new preci-

sion made units €ontalning mm-.ﬂure 32 meg

| control, ehoke (2500 ohms DC), reststors, conden.

L.NI. ctc, All on bakelite chassis 2x21/2x0/3. .1, osJ

ALNICO V MAGNETIC PHONE UNITS (1iS-30 headset
replacement), Wide freq, response & sufelent volume
for us<e as PM or PILLOW SPEAKER: DYNAMIC or
goN"l'ACT MIKF. 250 ohm.u 1mpml -'!/4 0.D l/;_a
i -39
T-a4A MICROPHONE (AAF) :;-muuve twin-mngnet
type. With 514 ft. cord, Pl 179 pluz. & JK 26 Jack.
BRAND NEW .. ... . “h e .89
RADIO HARDWARE TREASURE An lndlsbens'lhle as.
sortment of approx. 1000 screws, nuls, washers. ete

ALNICO MAGNETS—NEW
".!\L KIT, Conhﬂl'ls lO
e rcular,
FOR LA"EST ILLUSYRATED
“ALNICO MAGNET' SUPPLEMENT

EXPERTMEN-
0 _astd, powerful

3

.49
PE-157 POWER SUPPLY. Incomplete unit, but 2
“‘gold mine’ " of relays, switches, Jacks, selenium rect
chokes, ete. Portable hinged 119 metal ease (67x67x
crackie ﬂnlsh PLUS cru:rlpuvc 113p Tech.
Manual. Shpf. wt. 20 2.49
ou R MAILING LIST
AI.WAYS SOMETHING NE
TTER CONE-—BUY I.EOTONE
FAOTORV REPAIR SERVICE ON ALL
SPEAK
Order $2. Yo donosll r!'qulﬂ.‘d on COD's
Please ade suMicient postag

lm RADIO COMPANY

65 Dey St., N.Y. 7, N.Y.

OO \W»‘W—é\ x&'\»\r\&‘?%(‘}' O

/OUTSTANDING VALUES |

210, a ¢

Mo,

Kit Model

;

Operating on either ©
C or DC or self-con- €
tained batteries . .
power switch conven-
iently located on front
of set so that “bat-
tery’”" or "AC.DC"
‘may be selected with-
lout opening case.
Five-inch  Alnico 5§
namic spealxer and-case
liy grained leatherette.

able Recelver

>

yw DD

# permanent magnet d
covered with beauti

il

Multitester
Kit Model M-3C

compact P

COCCODOCOCOOOOCOEOOE

A versatile,
multitester 47 x77x3” §
using a 34" rd. meter ©
of 1000 ohms per volt ©
sensitivity, Employs fhe

following ranges: Volt
AC or DC 0/5/ 50/I50/-
i 500 1500. illiamperes ¢
0/5/50/150. Ohms &
’ S 0’2’000/’20l 200,000.
¢ All kits accompanied by a detaile illustrated

instruction sheet, Many other kit models avallA
able. Write for Catalog M.

g Now ready! New educational pamphlet---
Y complete and simplified dlagrams and In~
Z structions on all our models ----=-c-con-o

gRADIU KITS CUMPANH

120 Cedar Street New York 6, N. Y. %
ww%mo@%m’)’)éooo-mmﬁ

w&-»m&w

RADIO-CRAFT needs more Technotes. Two

types are wanted urgently—those which are

characteristic of a given set and those which

are very hard to find or require special

genuity to solve. One year's subseription is
given for each Technote.

Three Way Port- ¢ |

\-‘\3\-\

NEW TELE PROJECTOR

A compact and efficient television pro-
jector which produces a 12 x 16-inch pic-
ture from a 1.4 x 1.86-inch image on
| the face of a 21%-inch cathode-ray tube

! has been developed by the North Amer-
ican Philips Company, Inc.
|

|

| A multi-reflection optical system is wused.

Known as the Protelgram, the system
consists of the 3NP4 projection tube, an
optical projection box including deflec-
tion and focussing coils, and a 25-kilo-
volt power supply.

The optical elements comprise a modi-
fied Schmidt system, mounted in a tri-
angular array inside the projection box,
as the drawing shows. A removable

' alignment assembly fastened to the out-
| side of the box supports the tube and
| coils.

The 25-kilovolt supply consists prin-

-

|The tube. Cup insulates accelerating anode.

The 25-kilovolt radio-frequency power supply.
RADIOC-CRAFT for
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cipally of a 6SR7 oscillator, a 6BG6-G LAKE SPECIALS! ]
amplifier, and a sealed transformer as- |\ =~ e e | SENCO DECLARES
Natl. Brand Phono Motors. . ... . 3.645 35.00 § | ’ '
Gen. INS Record Changers 12"x11" |3 95 130.00 ANOTHER B“YER s DlulnENn-
Allig. Port. Cab. for any changer
17%:x47%5x10” Cutout for 6” Spkr..... 7.95 .75.00 [ LOWEST PRICE TUBES
SPEAKERS 1 FANYWHERE!
3% 450 OhM _cobbbfbomnsmabraedinbs 1.49 14.00
L), A OO [l ey e e T A — 1.49  14.00 EVERY TUBE IN CARTON R.M.A. GUARANTEE
5” 2750 Ohm or 450 Ohm. e 669 1600 Lats o Lots of
5 PM with 50L& Transformer.... 1.33  13.00 Typo Each Each Type Esch. IBaeh
6” PM 1.6 15.00 0z4 69c 59c | U6 49 39
8~ FPM-IOOO or 1800 Ohm ﬁ.ild, 333 3200 § | 13 s s euze 3 25
$” Permatic Speaker-Specia g 4.50 & 59 49
127 PM Haavy Duty AlnicasS........ 5.95 55.00 i BaRss 45 g;gg};g ] )
12" Dynamic 450 or 1000 Ohm...... 545 5§5.00 it o jg 7A &3 e
PAATS ficee ¢ B4 B &
500M Ohm Chgo. Tel. Vol. cont. D 59 5
& switch o L. 39 380 igsoTe o e 00 2 4
50x30 Mfd. |50 ¥V Natl. Brand Cond. .42 3.90 IT4 %0 ;5 7X7 (XXFM) 43 35
40x40 Mid. 150 ¥ Natl. Brand Cond. .42 3.90 1U5 36 30 |7v4 44 35
) . : 40x40 Mfd. 150 ¥ 20 Mfd. 25 V-F.P. 39 3.75 v 5 3y | 1246 29 %5
Equipment is compact, due to mirror system. | § [jniversal AC DC Line Cords. 50 475 | e 54 ol 35 28
| § All other Sizes from 135-350 Ohms... .45  4.25 SA7 ‘:3 gg 12B AG \Ssg :g
sembly containing three special rectifier | § 100 7x26 Bare Aerial Wire. .. 2 195 2X2/879 33 3% 12BES 50 3
tub | . it 70 Mil. Power Transf. 6 Volt...... 1.95 17.50 § | § 3a4 49 39 | 1245GT 25 9
. ubes. A cascade voltage tripler circui ’ 40 Mil. 2% V. Power Transf. - T 53 T 39
is used. AUTO AERIAL AND suppuss SWABT/G 39 8 | n2isy * =
| 887 3 Sec. Side Cowl Aerial. 1.75 1650 8 | [ 5x4G 39 35 | f207G6T ey 39
e 3 | § 96" 3 Sec. Side Cowl NG eeomi i N 2.50 22.50 5Y36 42 37 :gségﬁ'ﬁs 0 32
Opportunity In Television | §3 scction Univ. Mount.............. 225 20,00 3v36T/6 40 33 | 128 B3
X | BSpark Plug Suppressors............ .l@¢ .95 ng:G gg 32 ,%gf{,ﬂg} = i:: ;9
“How can I equip myself to properly (D;lﬂrtbu'forCSupdprassors‘/ PTRRIE ;g |':§ oar i 2 {§§°7GT e ]
) 353 . H enerator ongensers 4 . . B
service television receivers?” is a ques- | § 77080%0 Vois Speaker. . .. 355 3500 f | ] eacs o 32 | (4a7 = 32
tion asked by many radio repair techni- 7% Auto PM Dynk Spkr. Heavy Duty 355 33.00 g:g;l&% & : ggs 33 .
cians. The answer, according to Harry | §4 Prong Std: Qak Vibrator ... ... 139 1350 f I 6AKS n & |§g'z~gﬁ,T/G 3
Kalker, sales manager of the Sprague | § vaviona 5&%3"1’.’.?52’:”"55"&'. "b'ép:l'.'e"i&'uma e 6ci s 3 |B%6T/6 4 g
Products Company, is not at all hard to Write for our new 1948 flustrated cataloal | fecano f ® Z o H
find b 4 32 (L 52 a8
s C8G 37 35/51 a2
More and more manufacturers are LAKE RADIO SALES CO. 603 39 2 | 3eboaT/0 is £
developing training courses, printing 615 W. Randolph_Street. Chicago 6, lil. srear 3 35 |35ve S )
literature, and disseminating material 81361/G e 3 BRere B 3
to hglp the repairman to get the infor- a6y 2 29 3074 3 2 {
mation and experience he needs. Tele- sicGre B 4 @ b
vision schools and correspondence GK8G & & 5043 - 3
courses are available to everyone who 847G % & oLeeT b 32
has the time and initiative to go after thraT . & 5 % s
the information. Technieal books and gg:;cr/a :3 39 ;g ;g 3
publications offer comprehensive cover- 6SB7 = w8 19 yH
6SD7GT 39 34 | 80 3 2
2 65G7 30 | B3V 4 S
| GSH?GT 40 32 |85 Y 4
6SJ7G6T 44 37 | 99V 35 22
b l ggt;gvs 49 39 | 99X 35 2
T a9, 47 | 11726GT/G 89
TELEV[S[ON 6SN7GT 49 47 1828 99 76
89
6SQ76GT/G 44 37 | 1231 39 29
6SD7 49 39 | 1684 39 29

Installation & Service

1 TECHNICIANS

oo are needed for our expending television opesstions
in New York City and vmmty. Applicants with radio or

NATIONALLY ADVERTISED SPEAKERS
ALL TERRIFIC BUYS!

— .68 oz Alnjco V. _.v.......
47 oz Alnico V

oz Alnico V
02 Alnico V

GREAT BUY!

& War-Surplus headphones, de-

electronles vervice expeiience will be emplnyld ot sab

arien ‘camanturete, with billy ind given necestary luxe type, with LONG CORD 7 oz Alnico ¥V
L Yaining in our work. and adjustable headband. Made oz 2{:}3;
0z Alnico V

to strict Govt. specifications.

3,000-chms impedance. Packed ir v A
igi - 3 0z Alnico V 5.9:

original factory-sealed cartons R SRS T

Soid at fraction of cost to Govt. Alr-mail . §7.95 compiete

Lemmmmm ] Your order. Include postage for 2 pounds. | 8" Dynamio 680 Ohms flold with 6VG I".P. Ontput
.65 complete

127 Dynamie 880 chms fieid with 6V8 P.P. Gutput

b e ] ]
a”l)’ﬁ 98 12" Dynamic 1000 ohms field ..‘.......?.!.’3..‘.?".'05652

POWER

TRANSFORMERS STANDARD BRAND

| Al Fully “Shielded. VOLUME CONTROLS
Nationally Advertised
10.000 ohms V.C. with
switeh, 3~ shaft

25,000 ohms V.C. with
switch, 3% shaft
50.000 ohms V.C. with
switch. 3% shart

100,000 ohms V.C. with
switch. 3 shaft

250.000 ohms V.C. with
awiteh, 3% shn!b—’l‘am}ed

“CARTRIDGES— | 000:000 olms V.C. with

Brand New Stock ;

L70 Astatic Crys. switch, 3 shart—Tapped

il (:n.r!.rldxt’-I a 2 mex ohms V.C. with

N, Webster Crys. | SWiteh, 37 shaft—Tapped
| Cartrids.

Alnfco V
0z Alnica V

VETERANS

. with service esperience ai Rodio, Radsr o Bee-
hoﬁlci Technicians aré well qualificd and should epply
for further information &s to their future in tekvision.

CIVILIAN

. s Radio Service Experivnce can be quickly sdapied o
television work,

Sk
]

Apply in Person
Saturday or Sundays Apr. 3rd or 4th, bet 9o &6 pm,

| RADIO CORP. of AMERICA

RCA Victor Division
165 Eas). 24th Street New York Gty

7.ft. Telescopic Whip Antfennas....... 1.75

PE-103

DYNAMOTORS

® GUARANTEED brand new; in air-tight sealed

age of televjsion, and radio magazines
b”ng their readers uP't'o't’he’mln'Jtel metal shipping containers. & or |2 volts input,

1 O.8. New York

i i 1€l 500v at |80-ma output. Complete with filters,
articles on the latest authentic servicing | circuit-breakers, etc., War Surplus. Finest ever l “4.a0 44c
data. | /\ul'nlc Nylon
That ti d tt ) offered. $10.95 net. ’ Astatle Nylon S an
at time and money spen 0 acquire
television knowledge is well invested is I OFFE"BACH & REIM“S 00. 25% denosit ™ 0" ordery; balance €.0.0.,

shown in the advertisement above, re. | § 372 Elis St. San Francisco 2, Calif.

printed from a New York City daily | 2 et e SENCU RADIU I"c
newspaper. of the receivers will justify greater | ’

More test equipment will be needed charges than the usual hourly rate; this 73'West Broodway, N. Y. 7, H. Y
for television servicing, but higher cost will pay for the test equipment. { TELEPHONE BEEKMAN 3.6498
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A
for the SENSATIONAL-NEW-IiMPROVED

10 INCH

TELEVISION KIT

less tubes

Complete with 13 channel tuner, all parts and
easy step-by-step following instructions and
schematics.

$89.50 less tubes

Kit complete with all tubes $149.50
Cost of cabinet $25.00

Using the mew 13 CHANNEL TUNER which 13 pre-
wired and factory aligned for tho entlre television
epectrum. The kit bullder merely Installs this unit
into his chassis and makes threo connections. Contains
an R.F. stage, ovcillator and mixer. It iz extremely
small snd compact. Using new LK. colls which pro-
vide maximum gain and pleturo definition. Sound
teception Ig high quality F.M. for complete 1listen-
ing pleasure.

SAME TELEVISION KIT—7 INCH. complete [ess

tubes $39.50: complete with all tubes $99.50

IMMEDIATE DELIVERY FROM STOCK

%fpro ELECTRONIC &

INSTRUMENT CO.
Dept. RC 42 WARREN ST. N. Y. 7, N.°Y.

OIL-FILLED TRANSMITTING
CONDENSERS MICAS
05 MFD 1000V $0.35 | .000025 2500V 0.5
.05 500V .14 | 00005 2500V .15
1 2500V 75 | .00005 000V .35
1 7500V 1.65 | .00005 5000V .85
2r.1 7000V 4.10 | .000087 2500V .20
12 15000V 7.95 | .00007 2500V 20
.25 1000V 35 | 00025 3500V [
.25 4000V 2,15 | 25 000V 85
.25 6000V 3.75 2500V 25
10x.25 600V 1.05 | .00072 5000V 85
5 800V .28 8 5000V 85
- 1000V .40 | .0001 2500V 25
5 20007 75 11 5000V 85
35 2000V .60 2 1200V .20
.71 330vAaC .30 .002 3000V .65
1.0 V 45 | 00275 2000V 25
2.0 200V .20°| .003 2500V .30
2.0 800V .40 | 1003 3000V .65
2.0 1000V .60 | 004 250 .35
4.0 800V 60 | .00 1000T.V .15
1.0 1000V 1.00 | .005 3000V 55
5.0 220VAQ .55 | .008 2 .35
€.0 00V .70 | -008 1200V A5
6.0 00V 1.45 | .01 1200T.V 45
g-g 1‘53% Igg TJunEs.cnouEAPosBs
P - bes—6VE  Metal .89
e G % TS S s
o 4 (i A
30.0 330VAC 3.75 h 250 Ohm 1.59
Pots: 20K-50K-100K .19
25.0 25V 40 | Dual-1 Meg. %
180.0 BV 50 ' Meg “250K-50K’ .30
SHIELDED WIRE #22 ,.... 50 Ft. for .65

RESISTOR KIT Assorted 1, &1W 100 for 1.49
BATHTUB KIT 3x.1. .5, .05, ETC. 10 for .58
CONDENSER KIT .01-.00001...100 for 2.99
MICAS .01, .002, .005, ETC. Al Values .08

.01 150V PAPER (MIDGET) ...60 for 1.00
0.1 600V PAPER ...... cieian. 8 for 100
$2.00 min. order F.0.B., N.Y.C. Add nostage

50% deposit, balanee C.0.D. with all orders.
Manufacturers Inaulirles Invited. Send Yor Flyer.
Prlees are sublect to ¢hange without notice.

TEGHNICAL RADIO PARTS CO.

265 Greenwlich St. Dept. RC-2 N.Y. I, N.Y.

= $89-50 |5 1He costr

—World-Wide Station List—

ERE we are again with your
shortwave station list, but this
month we have something dif-
ferent for you. Our calls listed

| this month are few in number, but they
| are the ones most often heard, other
| than the U. S. stations, which were
omitted. The stations listed can be used
as check points on your dial because of
their regularity of reception.

Several shortwave fans are approach-
ing their receivers for dx reception in an
unusual manner. Did you ever try con-
centrating your efforts on just one
shortwave band, and trying constantly
for dx on this one band? Try it for a
few weeks, and you'll be surprised at the
ones you have been missing.

Conditions during the past couple of
months have not been very good from

Edited By ELMER R. FULLER

the dx standpoint, and things do not
seem very promising for the future. Re-
ports have been very few lately, and
even the few have not given much dope
on schedules or frequencies. Can it be
that the stations are maintaining their
present schedules? The U. S. stations
should be changing soon, but at this date
nothing has been received regarding
them.

Just how long we will publish this de-
partment only every other month is not
known at present, but it is hoped that a
schedule can be worked out and an
announcement tnade regarding this mat-
ter in the next issue. If you have any
suggestions for improving this depart-
ment, please let your editor know of
them. They will be greatly appreciated.
So until next time, 73!

Freq.  Station Location and Schedule Freq. Station Lotation and S¢hedule
3.310 YVIRO TR2l].IélolLL0. VENEZUELA: 1700 to || 4.950 HICQ B&ig;ot‘llr:\. r'ccuoutuusm 1000 to 1400:
3.370 YVIRT M.;»RACMBO. VENEZUELA: 1730 to || 4.960 HJAE CAR:;FOAGENA COLOMBIA: 1600 to
3,380 YV3RY CARACAS, VENEZUELA; 0530 to || 4.9%0 YV3RN BARQI.;ISIMETU VENEZUELA; 1630
223
3.330 YV4RK MARACAY VENEZUELA: 1800 to || 5.000 WwV WASHINGTON, D. C.: U.9. Bureau
2930 of Standafds: continuously day and
3.400 YVSRW  CARACAS. VENEZUELA; 0330 to night
5.870 HRN TEGUGIGALPA HONDURAS: 0800
3.460 YV4RP VALENCIA VENEZUELA: 1730 to 0 1000: 1300 to 1500. 1800 10 2300
2130 5.890 0AXAZ LiMA. PERU: 1630 to 2330
3.480 YV4RQ PUERTA CABALLO. VENEZUELA; || 5.950 HH2S PORT-AU-PRINCE, nmn. 0600 to
1700 to 2130 0815, Euoo to 1300; 1730 to 2130
3.480 21 JAMAICA. BRIT. WEST INDIES: |[ 6.000 ZFY GEORGETOWN, BRITISH GUIANA:
- BAl%OgUlISIn%DEOTO o A tl);gg to 0745: 0945 to 1145: 1415 to
3.490 YV3RS 1 Y ELA: 1630
I R oA 2130 o 6.010 CJCX SYUNEV NOVA SCOTIA;: 0530 to
g v HE to
et 1400 1530 to 2230 6.020 HICX BOGOTA. COLOMBIA: 0700 to.03800;
3.510 YVGRC BARQUISIMETO VENEZUELA; 1800 1400 to 2315
i i c s R 8.030 HP5B PANSAMA CITY, PANAMA: 1800 to
. A A AS, V ]
B350 2930 g QISORLe 5.040 XETW TAMPICO. MEXICO: 0745 to 0045
4.100 HCJB QuiTO, ECUADOR: 1800 to 2230 6.070 CFRX TFORONTO. CANADA: 0800 to 0030
4750 YVIRV MAHACAlBO. VENEZUELA; 0530 to || 6.090 CBFW Mg&EHEAL‘bDCANADA 0730 to 1945;
i 4770 YVIRY couo VENEZUELA; 1600 to 2130 6.100 PRES FORTAI-EZA BRAZIL; 0900 to 1200:
| 4780 YV4RO VALENCIA, VENEZUELA: 1630 fo 1600 1
| 2130 6.100 Munich 1 Mumcul.us GER7MANY- European
4.810 YVIRL MAnAcAIBo. VENEZUELA: 0530 t am
9530 o 1| & 150 MICD BOGOTA, cm.omem oToo to osoo
sawse  cdcve; comeias s oo | 8100 SaRX  VayeuvER, "ERiEDA” s
4.82 to 23
4840 YVIRZ VOLERA. VENEZUELA; 1630 to || 6.160 HERS BE SWITZERLAND: 0245 to
2145 01 5. '1200 to mo. 2030 to 2230
4.850 HICA BOGOTA. COLDMBIA: 1000 to 2200 || ©.200 YV6RD C'IU;DAD BOLIVAR. VENEZUELA:
4.860 PRCS BELEM, BRAZIL: 0600 to 0700;: 6.240 HICF BOGOTA. COLOMBIA:-
£ 5 . : 1700 to
g?‘g%a;: 1100: 1530 to 2000 excebt || 540 yiiyN cllli,EDPAUDB ir u:é!._owl %M'méiﬂ’g
4.890 HICH BOGOTA. COLOMBIA: 1800 to 2200 || 6.280 HCJB QUITO. ECUADOR: 1300 to 2
4.520 HJAP C'i]g"}l;)AGIETgOA COLOMBIA. 0600 to | 6.310 HIIZ ctll‘:énun L|Tc lILLﬂl Dg’mdr??c.w
PUBLIC: 1800 to 2255
4.020 YVSRN c;gﬂ»xous v:u:zusu 0600 wu 7.200 Munich 11 MUNICH, GERMANY: Bulkan posm.

1115 to 1700

UNFINISHE D
I SYMPHONY
-

"He used to work in a restaurant.”

RADIO-CRAFT for

-

‘.



World -Wide'Station

— =

Locatlon and Scheduls

Freq. Statlon

7.300 MOSCOW, U.S.S.R.: 1300 to 1800;
1815 to 2100

7.380 HEK3 BERNE, SWITZERLAND; 1000 to
1045, 1510 to 1530

8.700 COCO HAVANA, CUBA 0700 to 2330

8.830 COCQ HAVANA, CUBA: 0530 to C030

9.210 HI2G CiUDAD. TRUJI I..LO DOMINICAN
REPUBLIG; 0530 to 0830: 1300 to
1630; 1700 to 18

9.270 COCX HAVANA, CUBA: 0700 to 0030

9.380 OTC LEOPOLDVILLE, BELGIAN CONGO:
0000 to 0200: 1100 to 1500

9.440 FZ1 BRAZZAVILLE FRENCH EQUA-
TORIAL AFHICA 0000 to 013¢:
1100 to 2020

9.500 XEWW ME);:)(:O CITY. MEXICO; 0800 to

9.530 VLR MELBOURNE., AUSTRALIA: 0800 to
0915; 0930 to 1000: 1245 to 1415

9540 Munich iV MUNICH, GERMANY; East European
beam. 1115_to 1700

9.550 PRAGUE, cZEOHOSLOVAKIA. 1215
to 1230; 1315 to 1330; 1400 to 1430;
1445 o 1500; 1515 to 1530; 1600 to

1630: 1645 to 1700

9.550 PARI%. FRANCE; 0000 to 0130; 0715
10 0845

9.580 GSC LONDON. ENGLAND: 1330 to 1345;
}‘3:3;3 to 1530; 1800 to 1615; 1815 to

9.590 PCJ HILVERSUM, NETHERLANDS: 2100
100;200 Summs and Wednesdays;

9.610 VLCE SH EPPARTON AUSTRALIA; 1000
to 1115: 1500t 1615

9.630 CKLO MONTREAL. CANADA; 1600 to 1800

9.670 TGWA GUA"EMALA CITY. GUATEMALA;
1830 to 2330

9.680 LRAI BUENoé;o AIRES, ARGENTINA; 0800

9.710 MOSCOW., U.S.S.R.; 2300 to 0730

9.740 OTC LEOFOLDVILLE BELGIAN CONGO:
1530 to 1645: 1700 to 2300

B.960 HCIB QUITO. ECUADOR; 2230 to 2400; ex-

eept  Mondays; Mondays,

0300: 0800 to 2150
11.630 MOSCOw. U.5.8.R.;

0600 to 0300; 0830 to

1930 to 0300;

2300 to

Pt off the Press [ |
1948 Rndo{ek RADIO PROFIT GUIDE

NEW
COMPLETE
RADIO
PROFIT

RADIO REPAIR PARTS ® TOOLS
SOUND  SYSTEMS ®  TUBES
PHONO EQUIPMENT & SUPPLIES
TEST INSTRUMENTS ® ETC,

Big. new ENLARGED complete catalog
shewing thousands of Radic 'Bargalns
sent to you immediately. Helpful, money-
| saving buying Information. Send coupon
today!

BIG VALUES, LARGE STOCKS,
FAST, DEPENDABLE SERVICE,

”';gg Ser SToCKHBLM, GLANSD R a0 _
° s SW 0140 to
0220; 2 3 2 S ‘ ’ Y
11.710 VLG3 2{,‘,;]8,58"3%1"’“3&:: Azoi s FREE - END T DA
210V ] RNE. RALI to [
Eoie R2i . BADOLEK CO.. Dopt. G H
11.710 HEI5 BERNE, SWITZERLAND; Mondays, W. Randoibh St., cm:.m 6. 1. 1
"I;ueus:&ﬂg!- Thursdays, Fridays: 0215 | Plule send your Free Profit Guide Catalog and @
11.720 PRLS momgé JANEIRO. BRAZIL: 0345 10 | | ECL MBI e :
11.720 CKRX WINNIPEG, CANADA; 1000 to 2000 M Name ..... srams geEHan FTasEE i RaEEE gREE. [ —— - a
11.750 GSD LONDON, ENGLAND; 2000 to 0300; | 8 § 1
1"15 to 1745 |1 ddress .. eresrteririasiacisiisisaiaeis g
11.780 Scow, UB.S.R.: 0000 m 1000; I '
"ooo to 2130; 2200 to 010 City ..Zone. ... Btate
11.830 CXALO Mgzuoroszso URUEUAYY 0600 to
11.840 MANILA, PHILIPPINES; East Asla
boam, 0430 to 1005
11.840 VLCT SHEPPARTON, AUSTHALIA. 2330
to 0045 1500 to 161
11.840 PARIS, IrnAncE oo:co Lo 0130; ous
1o 0300; 1015 to 2245: 0000 to
14.880 MO cow. ussn. 19507 o B0%0:
2000 015
11.890 MANILA, PHILIPP]NES. Far East
beam. 0400 to 1005
11.900 XGOY CHUNGKING, CHINA: 0400 to 0530; |
0745 to 0830: 0845 to 1045
12.440 HCJB QUITO, ECUADOR: 1400 to 2230; t
Mondays, 2230 to 2400
15.110 HCJIB QUITO, ECUADOR: 0500 to 1200: |
1330 10 5530
15.140 GSF LONDON. ENGLAND: 0600 tg 0715
0015 to 1gm 1030 to 1200: 1300
61 + 2300 o 0106
15.170 TGWA Gu;3EEMAII§OA0 CirY. GUATEMALA; | We use “revolutionary” advisedly. You'll agree|
s oKEx  MOSTREAL oanaDA: oas o tun; | Trgnon 264, new (905 100 ke, BT e
15.230 VLGE MELBDURII'%% AUSTRALIA: 2330 to | Selectivity and néise reduction it gives are revolu-
nsc»:.,,domo :(;,soud 2200 to 2300, | tiopary. Less than this improvement has been
aturdays and Sundays; 2100 to ik
15.310 VLC4 SHEPPARTON. AUSTHALIA . 035 ﬂf,stc:,b:‘é a,soul-‘v:
o 0345 0335 to 0750: 0800 fo 1045 hear
15.330 MAN :  Indian- gver seea or heard
Parkiotan henm a0 15 0348 before”.
17.530 FZzI BRAZZAVILLE. rnzncn EQUA- Added to any
TORIAL AFRICA: 0000 to 0130: s h havi
B3 to orén: 1100 1o 1100 R fipue ¢o aving
17.820 GKNG MDNTREAL, CANADA: 5345 to 01003 LTy 2 b thiccr

0845 to 1830 1820 to 2100

RADIO PRICES DOWN

Receiver prices are down about as
far as they will go for this year,
large brand-name manufacturers said
recently. While some substantial cuts
have been made in 1948-model prices
as compared to those of 1947 sets, these
were ascribed to higher production and
increased manufacturing efficiency.
From now on, said the makers, operat-
ing costs will keep a floor under prices,

One of the factors relieving large
companies from worry about competi-
tive price-slashing is the remarkable
devotion of consumers to well-known
brand names. As a result, sales of the
big producers are holding up, while
smaller companies are finding difficulty
in making ends meet.
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450 and 500 k.c.,
Model 805 will
cut dial-spread on
even the strongest
local station down
by 75% . owill
reduce noise un-
believably. It
gives your present
set a selectivity|
curve of 2.4 kc.|
wide 2X down,
falling almost ver-r
t|cnlly to only 7.2
ke, wide at 10,600X down—an engineering dream |
come true. 805 gives single-side-band selectivity,
the ability to reject noises, heterodyne squeals
and all QRM on one side of the signal or the|
other—yet get clear, crisp speech and music with- |
out deleterious side-band cutting.

Add Model 805 to your present set, and you
have next year’s new receiver today. Its selec-
tivity gain-nolse reduction is revolutionary.
Price, less 1 ca. 6BE6, 6BA6, 6C4 tubes
Model 805K Kit with pk:torial instructions

$18.90
$15.90 |

OVER 37 YEarS OF RADIO ENGINEERING. ACHIEVEMENT.

P Ponatr Sibver Co:, Shrec:

HABTIOAD 3, CONN
RARTFORD 3. CONN

EXECUTIvE OFfICEs. 1740 md N 5T

FBACLORY OFFICE 1288 MarN sT,

— |79

30,000

SUCCESSFUL
RADIO SERVICE-
TECHNICIANS READ

EVIRYTING [N RADIO £ND
RADIO STVICLTICH NI IAN

BOLAND 4. DOVCE INC., PUMIINERL

EUERY MONTH

RADIQ MAINTENANCE today fills a breach that
has existed in the radio field 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 staHf speciallzes in
the preparation of arficles on every phase of
Radio Maintenance in series form which may be
filed and used for reference. The leading articles
cdver everything for the radio serviceman on
Television, FM and AM; Test Equipment; Elec-
tronic Appliances; Tools- Antennas; Alignment;
Troubleshooting; Repalr Construction; PIC‘(‘!IPS
and Sound Amplificafion and Reproduction
Equipment. Also, in RADIO MAINTENANCE
each month there are departments on hints and
kinks, the latest news of the frade, review of
trade literature, radiomen's opirlons, new prod-
ucts and news from the organizations. All articles
are presented in a step-by-step pracision style,
clearly illustrated, with schematics, accurate
photographs, specially prepared drawings, white
on black charfs color diagrams, isometric pro-
jections and exploded views.

Binders In beautiful green simulated leather

are now ava:fable for your RADIO MAINTE-

NANCE magazines — see the current issue for
details.

p--------------------------

I RADIO MAINTENANCE MAGAZINE rcy B

440 Bloomfield Avenue,

Montelair é, N. J.

Please send me RADIO MAlNTENANCE for
[ 2 years, $5 ]! year, $3

Payment enclosed Bill me later
O

Name . s
Address
City—State

*Occupation
TG st & @ miesms - - -G oo e - o - T

Employed by

sndependent Serviceman — Dealer Serviceman—
Service Manager—Dealer—Distributor—Jobber.

AT ITTITTI T I TR R YL T 1 1}

BOLAND & BOYCE INC., PUBLISHERS



Con whications

VALUABLE °
BOOK OF

150 NEW RADIO
AND TELEVISION

DIAGRAMS EXPLAINED

i Coyne's invitation to get mcquaint.
ed! Send for this GREAT BOOK now.

You pay noth - - buy nothing . . .
it*s yours FREF as a gift}

FULL SIZE. UP-TO-DATE. DIAGRAMS
Contains 150 most useful black on while RADIO AND
TELLVISION DIAGRAMS . . . casy-to-read and under-
stand. S8hows latest Rudio Circuits, tncluding FM and Tele-
vislon with full instructions o how to read and use
diagrams,
You wiil also recelve FREE facts on Coyne's practical pay.
rnising books which help radlomen and eleciricians got
ahead on the fob carm more!

SEND FOR YOUR FREE BOOK TODAY
The supply is Iimlited. so don't delay. FILL OUT AND
MAIL THE COUPON BELOW NOW whllc our stock of thesc
handy Free Diagram Books velume |asts.

Educational Book Publishing Oivision

COYNE RADIO & ELECTRICAL SCHOOL
SOC S. Paulina Street Dept. B8.T1 Chicago 12, Hrinols

CLIP COUPON AND MAIL=-TODAY!

Educational Book Publishing Divisten 1
COYNE RADIO & ELECTRICAL SCHOOL. Dept. BS.T1 |
800 3. Paulina Street, Chicagfc 12, Illinois ]

Please rush me my FREE get acquainted gift copy g
of Coyne's *150 New Radic and Televislon Dlagrams
Explained.” T am under no obligation to buy anything
—nho salesman will call

NAME

fescsncancsaw:

i)

AMMETER
40 WITH SHUNT

TIRET ELECTRIC cCoO.

47-46 Vernon Blvd., Long Island City I, N. Y.

F L7A§|.i _L I G H _T_ LAMP ASSEMBLY

WATER, VAPOR AND SHOCK PROOF
NEW-—Govt. Surplus. Light up the ''Hatd-to-get-at™
. Places. Fine for mechanles. clectricians, mdlie ve.
k Palrmen. flilnk statlon attendants. In the home and
3 many other uses. Plastic |27 extenslon (6~ stHT and

1.23

3
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INSPECTION

i

fr

| WESTERN

e~ Hlexible), ;
Adjustable to any angle, Origlnilly priced over $4.00.
Our price each, with cxtra bulb, postpaid . .. . J

=He 3]@

NATIONAL SURPLUS SALES CO.723,& amwr st ,

OPPORTUNITY AD-LETS

Advertisements In this section cost 25¢ a word for I
each Insertton. Name. address and initlils must be
Included at the above rate. Cash should acrompany
all elassiied advertisements unlcss bDlaced by an
aceredited advertising agency. No advertiscment for
less than ten words accepted. Ten Ppercent discount
six 1ssues. twenty percent for twelve Issues. Objee-
tionable or misleading advertisements not accepted.
Advertisoments for August, 1948. issue must resch us
not later than June 24, [948.

Radio.Craft o 25 W. B'way ® New York 7. N. Y.

MAGAZINES (BACK DATED) -FOREIGN. DOMESTIC,
aris. Books. booklets, subscriptions. ph-ups, etc. Cata-
log 10c (refunded). Cicerone's, 863 First Ave., New
XYork 17, N. Y.

WE REPAIR ALL TYPES OF ELECTRICAL INSTRU-
ments, tube ers and analyzers. Hazelton Instrument
Co. (Electric Mecter Laboratory), 140 Liberty Street, New
York. N. Y, Teleplone—BArclay 7-4239.

YOU CAN ACCURATELY ALIGN SUPERHETERODYNR

recelvers without signal generator. Complete instructions
$1. Moneyback guarantee. Chas. Gates. I'ecos 2, Texas.

LANCABTER, ALLWINE & ROMMEL 436 BOWEN |

Buildinz. Washinglon 5, D.C. Rexisterod Patent Attorneys, P

Practice before United States Patent Ofice. Validily snd
Infringement Investigatlons and Opinlots. Rooklet and
form “Esldence of Conceptlon™ (orwarded upon reQuest.
RADIOMEN, SERVICEMEN. BEGINNERS — MAKE
more moncy, easlly. aquickly. 2250 weekly possible, We

show you how. Information free. Merit Products, 216-32L
132nd Avcnue, Springfisld Gardens 13. New York,

BIX SECTIONS OF STEFL RADIO ANTENNA FOR
1400 _kilocycles, slightly damaged. for sale to best otfer
F.0.B. Contact salvage agent S.A.L. R.R. Co.. 608
W. Bay 8t.. Jacksonvilie, Fla.

BUILD A BUPERONIC OCTOMETER; AN TRA |
modern Lest instrument. incorporating a V.T. Voltmeter,
V.T. Ohmmeter—8irnal Tracer—Signal Generator—Am-
plifier—Auxiliary Power Supply - Speaker, Microphone-and {
Plck-up tester, in one smail portable cabinet. For com- ]
plets Diagrams, Schematics. Panel Template, Chassis
la¥out, assombly and operating instructions, sendl $2 and
thls ad. to: Grand Federal Supply, Box 57. Argentine
Wranch, Kansas City 3. Kansas.

ELECTRIC CARRIER TELEPHONE AND
Telegraph Equlpment and Components. Filters, repeating
coll, transformers. oyualizers. Types CFL, CFZ, H, C, and
other carrier oquipment. ‘Telephono and teicgraph repeat-
ers, Box No. RC-AG. Radlo-Crafl, 25 West Broadway, New
York 7. New York. | = o
AMATEUR RAPIO TICENSES. COMPLETE THEORY
preparation for passlpg amatour radio examinatlons. Home
#tudy and ‘resident courses. Americen Radio Instltute.
191 West 83rd St., New York Clty. See our ad on Page 86.
TIE EXOITANGE—Send us one-to-six ties you'rs tired
of end we will send you by return mall same number of
beautitully elesncd attractive tics we recelred same way.,
All you pay 15 $1.00 to postman upon delivery. Box 622,
P'omona, Callfornia. )

NEW CARTONED RADIO TUBES 3%. WRITE FOIt
bargaln catalog. Hemslaw Radlo. 3313 Delavan, Kansas
Clly, Kansas.

26 YEARS' EXPERTENCE RADIO REPAIRING AT
your fingertips. I've perfected simple system you can
follow step by step. No formulas or ealeulations. Cuts
repalr time tc minimum. Total priro $2.00 postpaid or
COD. Moneyback guarantee. Iloss Radio, 14615-J Grand-
river, Dotroit 27, Michigun,

e odie. ol oite ofie sl sBe e oo olbe ofe ofe

$3.00 FOR CARTOON IDEAS

RADIO-CRAFT prints several radlo cartoons
every month. Readers are Invited to contribute
Lumerous radlo idcas which can be used in car-
toon form. Lt s not neeessary that you draw a
sketch, unless you wish.

{DEAS NOT WANTED
No electrical or radlo definltions wanted. Some
of these were published In tho past, but the
subjoct 15 about exhuusted.

All checks aro payable on publication.

Address RADIO CARTOONS, RAD!O.CRAFT
25 Wost Broadway, New York 7, N. Y.
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SUGGESTS RADAR X-RAYS
Dear Editor:

The article by Mohammed Ulysses
Fips on the Tubeless Homo-Heteradio
(RADIO-CrAFT, April 1948) was most
interesting. I don’t think it is at all
impossible to construct such a set.

Here is another idea for Fips to play
with. I got the idea before I ever heard
of radar, but now that radar is an ac-
complished fact, it fits in very nicely
with my idea. Besides a radar transmit-
ter, my scheme requires a source of
X-rays (an X-ray tube), a photo-electric
cell, and a television receiver.

Feed the X-rays from the tube into
the photocell. Connect a high-gain high-
power amplifier to the cell, and feed its
output into the radar transmitter. Now
train the combined radar waves and
X-rays on a distant object, such as an
airplane.

The returnjng waves (the reflections)
are received on a radar receiver, using
the same antenna as is used for trans-
mitting—just as in standard radar
practice. But note that the returning
radar waves will contain some X-rays.
These X-rays will have penetrated into

e e I ek gl o S

the distant object to a depth determined

by the strength of the rays.

Instead of feeding the received waves
to an oscilloscope, channel them: to a
television receiver. On the screen will
appear an X-ray picture of the inside
of the airplane!

By varying the amplitude of the
radar and X-rays (and the proportion
in which they are mixed) it would be
possible to reproduce on the television
screen any object from 3 feet away to a
distance of a half mile. Or for objects
in the laboratory, the rays could be

{ made to penetrate to the exact depth re-

quired, rather than using a fluoroscope,
which penetrates the entire object.
There should be countless uses in
medicine and in industry for the radar
X-ray!
*  RarpH N. HUSE,
Summner, Wash.

| TREATS ALL SETS AS OWN

Dear Editor:

Unfortunately, there are gquacks in
every profession; in radio servicing
{ there are a few, but enough to give hon-
| est repairmen a black eye, I notice, how-
{ ever, that these men are rapidly going
' out of business.
| The pliers-and-screwdriver era is
over. The tinkerer must be replaced by
the well-trained professional man who
uses the scope, signal tracer, and other
precision instruments. I welcome licens-
ing because it will eliminate the gquacks
and give the real service technician
more prestige.

In my own business, my policy is to
regard each receiver brought in for re-
pair as my own—I give it my entire in-
terest. Whenever possible, I make exact
replacements of parts; and I never use
“bargain” materials. I regard myself as
a public servant whose mission is to
bring music and enlightenment to the
homes of my customers by keeping their
radios in top condition.

IRVING Horowirz,
Niagara Falls, N. Y,

LICENSES FOR PROPRIETORS?

Dear Editor: .

Speaking of licensing repairmen, why
not license the proprietors of service
shops, as well? Many complaints of ex-
cessive repair charges are justified be-
cause the owner of the shop, while he
employs skilled men to do the aectual
work, is often unskilled himself. When.
he conforms to the popular practice of
giving free estimates, he is forced to do
a lot more guessing than if he were as
experienced as the men he hires. A good
repairman can give a pretty accurate®
estimate, but an estimator who is not an
expert will usually quote a high price
just to be safe.

OSCAR SCHECTAR,
Washington, D. C.

LESS COMMERCIALS FOR FM

Dear Editor:

Milwaukee has one FM station, which
broadeasts the same programs as its
AM affiliate.

FM sets were sold to people who
wanted good music and other programs
without much advertising. For a while,
they got what they wanted; but now
they hear soap operas and all the other
standard AM programs.

Until we can have good programs,
free of too many commercials—a one-
minute commercial during each 15-min-
ute program would be all right—FM is
a dead issue here.

R. F. LANGNOR,
Milwaukee, Wis.

[FM broadecasting never has been
publicized as an advertising-free me-
dium of breadcasting, It has been hailed
as offering higher fidelity and less inter-
ference. We can sympathize with dislike
of soap opera and commercials, but we
must point out that FM offers advan-
tages even to listeners who enjoy soap
operas. (Some people do enjoy them,
strangely enough.}—Editor.]

RADIO-CRAFT for




Communications

A TEEN-AGER SPEAKS UE

Dear Editor:

I am writing to congratulate you on
your most interesting editorial, Radio as
a Vocation, which appeared in the April
issue. I am studying radio and electric-
ity at a vocational high school. Before
reading the editorial I was undecided
about taking up radio as a profession
because I thought a college education
was needed. I understand now that,
though college is an advantage, it is not
necessary.

I am sure many boys my age (15)
have these problems about their future
and their education. The problems are
great because, in this atomic age, educa-
tion is of vital importance to youth.
Your editorial cleared up most of the
problems. We will remember especially
one word that you stressed: specializa-
tiom. DomiNICK Brusca,

Brooklyn, N. Y.

WANTS MORE BIOGRAPHIES
Dear Editor:

I have just finished reading the story
about C. Francis Jenkins in the January
issue of Rapio-CrRarr. May I congratu-
late you and the author George H. Clark
on the manner in which this story was|
presented? It is a credit to the entire
radio, electronics, and television field
when author and publisher work to-
gether to present to the public this fine
résumé of a man’s life and love.

I hope to find many more similar ar-
ticles in future issues of RAp10-CRAFT.

W. B. Jarvis,
The Electrolab
Vida, Oregon

CORRECTIONS

The eircuit of the “Dual Test Instru-
ment,” on page 40 of the March, 1948,
issue shows the pilot lamp connected
between pins 3 and 7 of the 35Z5. This
connection should be made between pins
2 and 3. The outside heater connections
of the 3525 in the “Audio Amplifier,”
on the same page, should be to pins 2
and 7 instead of 2 and 3 as shown. The
(unconnected) heater tap is brought out
fo pin 3.

We thank Mr. R. Privat, of Clover-
dale, California, for calling this to our
attention.

No values were given for the variable
condensers used in the b-Watt Trans-
mitter, page 31 of the April 1948 issue.
Condensers C1 and €2 are 50 puf and
140 ppf respectively.

We thank Mr. 8. J. Osterman of Rock-
away Park, N, Y. for spotting this
omission.

The Worcester Polytechnic Institute
at Worcester, Mass., is having holes cut
through doors and stairways for an ex-
periment to measure accurately the
speed of light.

Professor William B. Wadsworth who
is conducting the experiment said that
the speed is somewhere between 185,999
and 186,000 miles per second, but has
never heen precisely measured.

“We propose to find out accurately

£

A GUILBERS OF QUALITY RADIO INDUCTANCES SImCE 1980

Now AvartABLE 1o e

SERVICEMAN AND EXPERIMENTER THE |

FaMOUs FRANKLIN 2770000

Pacented construction provides highest performance and
mechanical stzbility. Use this toop to modernize older sets
and for your custom built Broadcast band reccivers. “Qin
excess of 140 throughout the band.

An inductance—capaciry—rturns chart is packed with each
loop to assist you in adjusting the loop to track with your set
using any tuning condenser having a maximum of 250 10
480 uuf.
Cot. No. 703.A "Alr Loop” Antenna Coil net price $1.05,
Dimensions: 536" high X 816" wide X ¥8" thick.

The ’Air Loop” is distributed
nationally to the Jobber only
by J. W. Miller Co.

*3Ifg. by Frankiin Airloop Corp. urndet Pab 3,405,478
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JULY specCiAt

WIRE WOUND RESISTORS 4350 Ohm, [0 Watt,

15 Watt, and 25 Watt . , .

SIS ORI sIu for $.95 In any combination

KITS $1.45 | g

100 assorted cafbon and GDNDEgi';? KilS

wire wound resistors . .. v
to 10 watt. Wide

range of values. All

standard items,

Wireless Phono Osciilator $4.52
Operates as far as 100 ft. from radlo and can be
used with aytomatic record changer and players . , ,
completo with 2 tubes all wired and tested. Diagram,

50 gasported paper and
mlca condensers | , . all
new . . value.

Mike and
Phono Ampli-

flers $12.95

s uatt Rold
complete with
power transform-
or, 8 tubes and
3 ocontrols 4 % s
all wired and
tested. Diagrams
supplied.

Phono Pre-
Amplifier $4.95
This unlt 13 for
G. E. Relue-
tanoe type car-
tridege. Com-
plotely wired,
tested, Supplied
with diagram. and tube 68CT7.

RADIO PARTS

G.E. Reluctanes Cartridge. List $7.95...... $4.54
4" PM Bpeakors .....c.rccorrcrensras & 95
5" PM Speakers .....reec.ccecrereos 1.5
6~ PM Speekers .. 1.55
5* 450 ohm dynamic Spk. with 50L8 outDu 1.96
Holenlum Rectifiers—100 Ma Fumous Make... .69
% meg. Volume Controi and Bw. long shaft.. .35

Os¢e. Coil 128A7
8 ft. line cord
Agtatle Crystal Pickups
Astatle Crystal CartrldZea L-T0
Allance Motor and Turntable

). W.\MlllER COMPANY

5917 S. Main St.,Los Angeles,Calif.

what it is,” he added,
JULY, 1948

Come to the Great
SHOPS OF
COYNE

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 years of train-
ing experience Not *"Home Study’’, Free employ-
ment service to graduates. Many earn while
learning. If you are short of money, ask about
Student Finance Plan. Now added Training in
Eilcctric Refrigeration. G.1, Approved.

FAMOUS MAKE CONDENSERS
szgﬁo lgg%’ — ) ;Lgu :‘sgovv
20. 1 L e
zo%gg ao). 400V. or

150V.

) 39 [ o1, 02, .05, .....5 49
Bx3. 450V . 001, 002 005 .. .49
25 25V - e I 59
All “prices . N.¥.€.—0n €.0.D. 25% Dep.

THE ROSE COMPANY

88 West Broadway, Dept. (C} N.Y.7,N.Y.

tarted aw_Radio
“HOW.TO-DO-1T" BOOKS

'Get & solld foundation In radlo by
means of these 10c timeiy text booxs,
Each elcarly written. profusely illus-
trated, contains over 15,000 words.
You'll be amazed at the wealth of
information packed Into these handy
books. Exe€cllent . for reference—Iidest
for technieéal library., Your money
back if pot satisfled.

5 BOOKS for 50¢
10 BOOKS for $1.00
Sent to You Pestpaid

tionary (Leading Terme)

No, 6—How To Have Fun
With Radio

No. 7—How To Read Radio
Diagrams

HNo. 8—Radio for Beginners

No, 9 _Simple Electrical Ex-
periments

No. 10—Teievision

order—register lotter if you
or &tamps.

Get S

Maue Four

1—How To
Doerfe Short Wave Sets

No., 2—How To Make The
Most Popular_ All-Wave 1
and 2 Tube Receivers

No. 3—Alternating Current
for Beginners

No. 4—All About Aerials

No. S—Beglnners’ Radio Dic.

Remit by check or moncy
send cash

RADIO PUBLICATIONS

SEND COUPON FOR FREE BOOK

A —————— T T TR
B. W. COOKE, President

COYNE ELEGIRICAL & RADIO SCHOOL, .
500 S. Paulina St., Dept. 88-8H, Chicago 12,111.
Send Big Free Book: also details about Coyme Part-
Time Employment and Student Flaance Plan.

NAME. .seseessscsnsssncncncaress d AGE..00rs
ADDRESS. .vectss0scsssscsscccsscecas ver .
CITY . ivcacsnnssosasnnnarnssens STATE

MAGIC BEAM

On-coming headiights of cther cars automatically dim
the headllghts on_Your rar with our Road Tested Maglo
Ream, Electrie Principlo). Easy to build
Qperates on your car battery.
Complete kit and instructions.....
Plans and instructions on

Eleciromatic Mfg. Co.
LAWRENCE ROAD SALER. NEW HAMPSHIRE

25A West B'way. New York (N

STOCK REDUCTION CLO

SE-OUTS
Last Time Offered

Terrific Savings! Buy at Distributor Cost!
Your Co;(r;

637 Jacksort Tubhe Tester ... .......::c.0 <67
640 Jacksen Tube Tester ﬂo.oo
642 Jackson Tube Tester 50.00
643 Jackson Tube Tester as.oo
64S Jackson Tuhe Tester ... 60.00
650A Jackson Tube Tesger . . 40.00
2413 Triplett Tube Tester 42.00
3212 Triplett Tube Tester .. B2 98
625N Triplett Volt OITM Millammeter Sa.gg

2450 Triplett Volt.OHM Milllammeter, ... s
A200 Osclllators . «.......:545ee>
Also Mikes, Aud{o.Amplllﬂtrs. ::-T:
Resistors ot Extreme Ow S
‘l":;’or :.—deu wcllu get relcyrente. All shipments 25%
deposit with order, balance €.0.D. F.Q.B.
St Louis. Missourl.

CREST CORPORATION
Dept. C-2, 3949 Forest Park Bivd.. St. Louls 8, Wo.

Writo for out complete catalog on Radio parts and
Equipment.

e



Communications

THAT TUBELESS HOMO-HETERADIO!

Dear Editor: squelch circuits available I recommend
] Unlgss RADIO-CRAFT prints this letter that RADIO-CRAFT make it very clear
ARC-5 ACCESSORIES in their next issue, it is very possible
_Convcl'smll Coils for Arc-5 Transmitters that th v 5 1 it
o P.A. A Fem at they may have a serious law sui r
ol 5 Soils s Golts Range on their hands. In the article by Mo- :
FL x:m; 26033 4_3—43; me, hammed Ulysses Fips, .LR.E.I.R.E. the RTALLIZED STEAM i y
#6032 E0 gg?,gj 751 me sin of omission has been committed and ;
CONVERSION KIT, istlng of 1-M-0 1-P.A. 1 i : it 1 . ' r .
O AT st ok LLh m:s-{ilc‘“m g n thl_s case it is a very serious error I'n
Queiy ranke i i S i gf (33 the diagram at the bottom of page 22 in
gle Rest Mtg. Ruck 060. Dual........ i a1 3 8
ginsic Revr stock M. e o 5“5'9 Duai'5100 the April issue the polarity of the bat-
UL r Contr XS . 4 i .
M Gihtation oo Bl prier et SL ) teny congec!:lons foti th'e Tubeless quo-
Plates and screens of 2 807°s in parallel...... §1.65 Heteradio is not indicated. This is a .
VARIABLE AIR CAPACITORS grave omission. ]
2 seet, 365munf/sec, with cable drive wheel ntlacl;egs I have constructed the T.H-H. and BATTERY fab
T sec. 175 minf. 4-100-mmr. 2200 ment. vermtor ri || have found that when the motor ro- LU e - R S
Shiolaed o 501, Stze: 117 x 3 x &% Completely || tates in a counterclockwise position the RED HOT

ARC No. §558 varluble receiving capscltor, 62 mmf, apparatus funections rfectly.

seﬂlmsxs 3 soc';.:ons 03" spacing. S(rot(d)rﬁ Worm drl‘\:v WI})'II()EH the baf‘;lbery conngcetions );re Br‘:

TAUIO 33:0 oo iav i v ottt a e e B

m% I;g l?fc‘:n;srll?blr?x;?‘% cm“‘":“or 224—1:)3 versed and the motor operates in a

ARC 5032 Var. Xmig. capucitor, 297117 cwi i : 8 O i

spacing 16 rm:)rs nnrmc?!rf‘rc or 1 Sese mmfs 1.00 CIOCl\,\V|Se,dlrethlon ERE LTSI vibrations
of high intensity are generated along

Crystal squeich circuit for Homo-Heteradio.

that the motor of the T.H-H. must be
operated in a counterclockwise direction.

with waves from the 57th and 61st HOW‘I:RD L. Funk,
N octaves. These waves may be lethal to Lynchburg, Va.
} || the experimenter. Fortunately, I have a P.S. Except for this emission, I think
‘ receiver with a crystal squeleh eirenit that your magazine is tops.

in the same room as the T.H-H. The

/ crystal absorbed these vibrations and P.SS. In a second model of the
saved me from a fate that I would T.H-H. I added one stage of amplifica
rather not discuss. For the sake of the tion using a 4T1 tube and an electret

POWER TRANSFORMERS many radiomen who do not have erystal for a power supply.
#5108: Pri: 117 v, 60 cy. Soc: 50 or 46 v. Qmsmm

3BP1-—-81.25 .... SFP'I -$1.75
3FPT—$1.20 ....... 2—~54.00
5 CR Tube Vie\vin, Honds Teather covvsannses

Esm:ﬁnméhln; Prl: 117 T 80 @ Se 3 e
.85 v p. m v
Pla:';u’l'r::ns!ormer. Al:o‘ort‘r);m. I’rl 117 v 60 cv. 1 HOMO-HETERADIO ERRORS CORRECTED
Phase. 8ec: 17,000 v. 144 ma. Ofl-immersed and in . : o
B O, L ODNI RO (el Dear Editor: table of vibrations, as verified by several
s l‘;:dlat:mé Xtmr. é‘;“’{i“rﬁ" Joszros Having been much impressed by the universities and a number of 2500-tube
&, 3 . . . . .
Insulation, Stz 1F21F" oo B B0 || Tubeless Homo-Heteradio in your April electronic calculators:
FIL. TRANSFORMERS issue, some of the boys in the lab decided The receiver is now operating satis-

Pri: 115 v, SDIOGOCY Sec 4.3 v. GGanC’I‘ s2.

Te el PR e sﬁ% to construct this fine example of post- factorily and many new discoveries have

BIIDS xovrnsesinnsinniossiniraisitistesiss war design. After taking the parts to a been made. Its most outstanding accom-
oo AT O o R TG specially-built laboratory for tryout, we plishment has been the prediction of the
80 . Outpit: 24 voita, 5 amps. Bize: 5°x3"x{%7 founq several 'dlserepancles in Fips’ cal- name of our next president.

‘T;lNllV")I-JKSAlI; Ph&'[ﬁokvl-‘l\gidgvgéo (Usial‘s]{ vi- culations, which caused us no end of JO.HN J. Do
ee: 120 vet. 30 ma. 6.8 . 0.9 amb. 4%x4 % ,(3- tiouble. Here are the corrections for the Willawaa, Iowa
Comnlel.aly shielded ............... 50
A TABLE
11 SUTH 6 UG GleiT P 8 (EERC) S0 ik Octave Original Correction
20 1,047,576 1,0.8,576
46 70,368,744,177,644 70,368,744,177,664
47th 140,737,468,355,328 140,737,488,355,328
62nd 4,611,686,618,427,389,904 4,611,686,018,427,387,904
OIL CONDENSERS A FEW IMPROVEMENTS ON FIPS
e e L e $15.00 1| Dear Editor: audible click with each revolution, which

1.5 mfd. 8000 vde. Aarmox B st % o
25 mfd. 20000 Y&C ....v.ee.iiainaiie
.5 mfd, 2000 vac, 180 ey, 'GEPYR 25F849

Your article on the Tubeless Homo- could be eliminated by increasing the
Heteradio by Mohammed Ulysses Fips gear diameter to 47% feet; I felt, how-

d, B000 VDC ..o iiuesinanriannens . . % . : .

5216" oia, 3ellav:-gn(3|eéted synchro-capacitor. 90 ol in the April issue interested me greatly. ever, that this would be a bit clumsy.

e soe e o e abeaande: - 4954 Foy] the ) past 20, years I have searched To accommodate the set and the bat-
e for a perpetual motion machine. Your tery-driven crystal-controlled power

oD #.mm, 1, SPDT. contucts: 12v. 1 amp. 30 sco radio, coupled to such a machine, would supply I built for it, I rented an unused
-8

thermal delay, Operates from 12 vde. .. 145 be the ultimate in receiver design be- airplane hangar, as the house was just
Wheelocie DPRT (norm open) 5-7.3 ¥, 60

B! . 5
tacts: 110V, 60 c¥, 10 amDS. .......o..e0oo..... o 31_ cause it would take no power—not even slightly tco small. For some reason, my
;‘J..ﬁTcoLTf.;"‘sn;"s’&x{?os""’, Contacts: 115 vic. ¥ the siren-driving battery would be wife decided to divorce me at about that
8

umBT ..frh‘.'&’.i'e"t"s‘{?e""ﬂ‘heﬁ“i‘sﬁ.ﬁiu‘ m.".p.“l .lf' i .s‘c)"ls necessary. In addition, automatic tuning time. I have been too busy to ask her
IS(l“lr)['nl‘“n 5;223'{_% 4000 ohms. Comtacts: 5 amp, s-;"q; and a.v.c. might be added to your set just why.

DI'DT, 22738 vdc, antenna ehangcover, Leach by means of a slipping clutch. Sinee increasing the size of the horn
LITEBEE a0 MINIATURE TYPES 113 I have attempted construction of a should increase the amount of pickup,
APDT. 22-28 vdc, 359 chme ........ .$.65 Heteradio, following your design but I based my horn dimensions on the Mt.
I Ny 2. s DCH ‘3 || adding some improvements of my own. Palomar telescope lens. I mounted it
SI’ST, 22-28 vdc ......... careaaee.. 60 To avoid frequency drift, I used a syn- atop the hangar and connected it to the
GJL"&"':“J‘JI:? °'s:|ﬁ“f§:' Elnﬁfarliecmqrcl!f:t':::o chronous 3600-r.p.m. motor for the receiver by means of a long stove pipe.
e s 1 W Guns Toe e srdC s peoRoEs siren. Varying the motor speed was ob- Standarfi wave guide practice was fol-
ly filled. All priess, F.0.B, New York City. Send viously impossible, so to tune the set I lowed rigidly. I placed several metal
T O i T o o, S S provided push-button tuning by connect- lenses in front of the antenna and had
COMMUNICATIONS EQU'PMENT 20, ing 5 sirens to the motor through indi- to brace the roof. A new assembly of

vidual .gear trains. The largest gear motors and generators was purehased to
131-C Liberty s}j;gb"’?‘;'ﬁ;;k City 7y N. Y. || wheel is 23% feet in diameter and has rotate the assembly.
1731% teeth. The half tooth gives an I find that when I turn on the various
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machines, there is so much noise I can- | -
not hear the stations I tune in. This,
however, should be cured by acoustic Io RADIO T._ELEV_ ISER
redesign of the rooms. Video and Sound I.F, Sys-
The cost to date is in the neighbor- BOOKS i I e
hood of $37,000, but I feel I am well on > o Stagger tuned
the way to a commercial design. I will TO KEEP YOU D’ : | o Hi-Definition Plcture
keep you informed about my progress S 2 diiegband idth
and I am sure we can come to an agree- POSTED : ,sa‘:n‘]:?e;:j?r:;::e: 54:.1«;|
ment on patent rights which will allow ®ne I tion 100 to | o
us to follow together the rising star of 50‘ !AC“ g | COMPLETE
the Fips Heteradio. ; ? t J $1 3 77
paceu Sl RADIO-CRAFT LIBRARY d -
Ottawa, Canada ) [ -
!Ilrf‘hy Sbecwl;gfr)‘r -1!::::! so-;m phnse:mn: rm{l: co-rs\m:tipln Per Hundc'_SNDENSERSEuh
A HOLLAND EXPERIMENTER e i irec naokes The 10, voltimes in the 001600V 50-150V ....... 35
i Dear Editor: L o (I e e SR e e -01-600¥ 40/40/20.150V,25V .44
- ) . They are as practical as your Soldering fron and .05-600V 50,/30-150V 44
Here are pictures of a 12-tube oscil- || sreypiriver, wrtten In omple on e e dexibia -1-600V 8-450V ... 27
|oscope and a 16-tube receiver 1 built. iovlﬁ:].,:r:?ryrhing about them helps to make fearning 2 I l'!;-/ﬁl?‘\‘/mv. - ig
The scope contains r.f., a.f., and f.m. || o No 20 anDy KINKS AN, SHvers. Kinis A care- 20-150V ... = 20-450V ...... .. 39
d . l.my ed}_ted. eampllatlon o; time savers. Kln}swnlxclhﬁtn_ 20/20-150V . s 30-450V A7
generators, horizontal and vertical am- T ey and AmplIficrs—Goils ana 30-150V ......... .28  40-450V ......... .54
plifiers, sawtooth oscillator, and 3 rec- Vo L ST T
tifiers. 1ol BOCUNUSUAL PATENTED (EaTCr Wreac vitue RADIO TUBES— KNOWN BRANDS— BULK
e et R os_ N weeilane: sl
ous Cireults—Foreikn Circults. * 80l 5Y3GT. 5Y4GT. 604, 9002......% 42
qgl':“53‘—::;ji:fﬁaﬂ,jl_:ﬁjorﬁg':ﬁ"j.:"mg‘u’r_ ¢ 35W4, 2575, 2526GT, 3525 .. ... . 45
O Test| Equipment—Interphones—Power Sup s 4F5GT, 6J5, 6SA7, 6SK7, 65Q7. ... . 47
plles—Phonoe Amplifiers—p. A. Systems.
" e, 33 Aovrcea, strvice Tecamaye, o | |3 36307706 6, o 0
P e e e itnioney 1o s | (112476, 12BAG, 12688, (2507 A0
Record C w—1lum Eli jon—FM Servieing. 125A7, 12SK7, 6F6GT, 75. _— 49
B YRR SRS IIE ||| 607, KT, 007, 56 N7, ... 58
Tm?lﬁnmfgrr;:e‘{‘:lnucwc Expanders—Reslstance Coup- 35A5, 35'.6, SOBS. 50'.6 ....... .55
No. 34—HNDIO-ELEE;"I:RONIC CIRCUIIS. ll}(emom- - 43' 6A7' 6A8' 25L6' IHSGT - '59
eI e e Sl R UM -
No. JQ_AMATEUR nno;o sﬁluézn's GUIDE. ‘l‘l'.-lln IASGT, IATGT, ITSGT, INSGT. .. .74
LT, €2 e At e ebemers = Lant . Lines | | 154, IR5, 155, 1T4, 3Q4, 3Q5 79
([ ranamittan—ylagionerie Tmemnagiilien s st 1) 14A7, 14B6, 14Q7, 35Y4, 354 95
No. 36.RADIO TEST INSTRUMENTS. A MUsT for | |5 ILNS, 8ACT, 6L6G, TOL7. 95

every radio man. Signal Tracers—capbacity Meters—
I Portable and Benen Multi-checker=Slgmal Generators—
Tube Checkers — Electronic  VOlimelers — and  many

ILC6, ILH4, |LASG, (1723, 11726. .95

. . . - others. |4 25A8G, II7L7GT, I7PIGT 1.35
The * oscilloscope’s panel layout is neat ||, % 2ToFEENENTIY RA%HS SOV EELACYL | | -
y . . cult  Checks—Siznal Tracing  Methods-—Serviclng  the ’ FM CON DENSER & COIL KIT
The receiver line-up includes r.f. am- | | Mdset-goldering—Serviein Volume Controls—low 10 RS
plifier, mixer and oscillator, two i || poiedtanow O, BUILD RADID s to 13- ( s Varlabla Condenser
stages, crystal filter, a.v.c. amplifier, || B3l 9 .nsk R Gt diih s ana Sandars o Bl G =" E
Recelvers. Complete coll:winding data. ® Two [.F. Coils -
DEALERS! WRITE FOR R k:.'?e'r"f-'a_c(?.ﬂu ' - a
QUANTITY PRICES b g e bl NHameo - JRA|
- S S S This Kit contalns the vital e-!"--—é—-uI

parts needed to build an

MAIL THIS COUPON FM Tuner or Racio and | . Lot
for modernizing Pre.war § f
RADCRAFT PUBLICATIONS. Deot R-C78 FM Sets: ail other parts | !
)] j
e il

25 west Broadway, New York needed are standard.

Send me the volumes {50c each, ms;.plfl\l:.ll) l;h:-:oe:; $495
Jenclose $. .o iennan +dm o 29 0 34 ——1
BROOKS RADIO DIST. CORP.
your Name. .. - sl Cs 80 Vesey Street, Dept. A, New York 7, N. Y.
Print Clearly}
[l ¥ D 36 bl
e s s s e S iin % o 4 WAR SURPLUS BARGAIN SPECIAL!
Brand New P T AT
o3 o3| BEAM ANTENNA
Receiver uses two separate pawer supplies. | ROTATOR l
_ | MOTOR
noise suppressor, a push-pull output TUBULAR ELEGTROLYT'CS 95
stage, and two rectifiers with voltage Fresh stock Fully guaranteed $5 $
regulators. 20 mfd. 150 \\I/. ceerrnneeneeen 10 :3; 52"473 Postpaid in =5
A A BOSSCHART, | 20.23 m:f’?:, ‘-Iigg Vn 2:5/ St o.“.cloonlor 1.85 Continental U.S.A. - a si— - J
A . L 5 -
Delft, Holland TR g e wargain Msts featuring @ OPERATES DIRECTLY ON 110V AC, 60 CYCLES
“AMERICA'S BEST BUYS" {Requires only 12 MFD Condenser)
. 5 . POTTER RADIO CO. ® NO STEP-DOWN TRANS. NEEDED
Matched units which would permit a 1312-1314 MeGee St. Kansas City 6, Mo. : NO Ll‘;lg R;SISTORgEEDEDsme
sl HIGH TORQUE — NO FREE
ctustomer to buy a {adlo_—phonogra.ph ® APPROX. ¥ R.P.M.
combination ang televiser in twodumts e — e —— ® REVERSIBLE — ONLY THREE WIRES NEEDED
were announced recently by Admiral . ® ELECTRICALLY & MECHANICALLY QUIETY
Corporation and Hallierafters. Thus the WANTED: : :S’,‘EQ’?GG'?A;;'ST?EEISP
home radio-televiser can be purchased | WILL PAY $1.00 PER COPY @ NO EXPENSIVE CONVERSIONS
a piece at a time, as finances become for the following copies ® FL?B;T:?::;:::?)EEQCE_
aI/allablSe.fThe (tiWO-uI}itteqll)liplment is | OFFICIAL SHORT WAVELISTENER MAGAZINE l @ (B, FOR 2-6-10-LITE 20 BEAMS
also a safeguard against obsolescence, | » June-July 1935 s Aprii-May 1936
as either the radio or the televiser ,can, Conles must be in good condition. l ALVD:: ‘i‘zgll ?ozss? ':«I':al:avdoco.
be replaced independently. Radlo-Cratt, 25 West Brondway, Now York 7. . ¥ "Los Angeles 6, California
JULY, 1948
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A Beautiful Cabinet

To Double The Value
Of Your Chassis!

s

Specially Designed
For Your “Transvision’’ Kit
(12 and 15" Standard Models)

A hand-crafted enbinet made of the best ¥ inch
walnut and mahogany, finished by expert piano
polishers, for the custom-builder who seeks to rive
his set the advantage of commercial styling com-
bined with exclusive construction. Dimensions:
291 inches wide, 21 inches high, 20 inches deep.

INCLUDES THESE BETTER FEATURES:

® Binch Rola P, M. speaker for natural tone

® Specially built milk-white Lucite mask,
curved to fit 12" picture tube—protected with
safety glass,

® Conveniently located slide switch operates
concealed illumination for Lucite printed
dia! apnd jewel-covered light in base.

® English design recessed base—felt cushioned.

® Thoroughly ventilated for heat dissipation,

TS THE “NEW LOOK" FOR THE
COMMERCIAL BUILDER!

This highly polished cubinet comes to you com-
pletely assembled, drilled for shafts, wired and
ready for your chassis. Nothing else to buy. Fur-
nished complete with step-by-step instructions and
following kit of parts to complete installation of
chassis ; pin Jacks, plugs, onyx catalin knobs (6
plain, 1 with pointer), special low-loss-antenna
block, assembly to raise CR tube, masonite back-
board drilled for ventilation, heavy stack output
transformer, fuse holder, strap for CR tube, cau-

e |

tion labels, nuts, washers, ts, screws.
127 MODEL WALNUT OR i%" MODEL
MAHOGANY
s (BLOND MAH. s
$10 ADD.
Avallable
for both
4 5 and 7 shaft
chassis

F.0.B. B'klyn, N. Y. Terms: 10% with ordefr,
balance C€.0.D. Order direct or theu distributor

Write for information on cabinets designed for
use with “TELEVISION ASSEMBLY" Units,

TEL-CRAFT COMPANY

108 HAVEMEYER STREET
BROOKLYN 11, N. Y.

Learn ELECTRIC
MOTOR REPAIR

athome. ..in spare time
Based on what can be leafned from this
bl ELECTRIC MOTOR REPAIL book
you can 1rain quickly for profitable re.
pair, installation and malnlenance serv-
ice on practically any electric motort
lains motor trouble diagnosing, re-
¥ and rewinding. Covers A-C and
-C  motors, synchronous motors asnd
generntors, cte,, nlso motor control sys-
tems. Qulck reference guldes show how
to hapdle - specifie jobs. Contain® over
000 special pictures and dinjyrams.
SPECIALIZE IN ‘SOMETHING

DIFFERENT!'"

8end £3 ($5.50 foreigm)
order for FLECTR E
or we wlil ship €.0.D. (in U.8.A. oniy)
nd you can Pay postmat, IF NOT
ORE THAN SATISFIED. return book
N AN . within 5 days nnd your $5 wliil be re-
CROWDED FIELD! funded promptly.

Dept. RC-78 MURRAY HILL BOOKS, Inc.

232 Madison Avenue New York 16, N. Y.

for the com-
plete training.
560 pages 900

illustrations
TRAIN FOR GOOC El
PAY

Plea_s;say you saw it in
RADIO-CRAFT
when writing to advertisers

~HARD-TO-GET PARTS~

POWERFUL

Geinders, Buffers and Polishers,
Miniature Pumps. Mechanical Mod-
els, Sirens, and other applica-
tions
Consumes about 15 wotts of |
Oower and has a sneed of 3.000
P.m. When Oeare: wri,  this
sturdy unit wlll constantly onecr-
te an 1B.inch turntable. loaded
with 200 |bs. dead weidht—THAT'S POWER!
Dimensions 37 hifh by 27 wlde by 134" deen:
g convenlent mountins studs: shaft I1s T” long
by 3/18% diameter, an ns In sclf-slignine oll-
retaining bearings. besiwxed for 11020 volts. 50-60
eycles. A.C. only. Sho. Wt 2 lbs.

ITEM . 14
YOUr PRICE

LIFTS

Lirs &
Made of
steel.
most pewerfui magnet ever made.
'I"r;: exnerimeiier and hohbyist will
this high Quality permanent magnet.
Mensures 1347 x
34 Ibs,
ITEM NO. 159
YOUR PRICE

ALL-PURPOSE INDUCTION
MOTOR

EXPERIMENTERS—1D1 USES

Sturdily constructed to ®Drecision
standurds. thin selfociarting shaded

IDEAL FOR

« Electric Vibrators, Small

NO.

$2.95

ULTRA MAGNET

MORE THAN 20 TIMES

ITS OWN WEIGHT

LITTLE GIANT MAGNET

ibs. gasily, Welths 4 oz.

ALNICO new high-magnetic
0

mlate with keeper. worid

hundreds of €xcellent uses for
1127 Ship, W

$1.50

GENUINE MICROPHONE TRAHS'MITTEﬂg

TRANSMITTERS,
ELECTRIC "AND
kppearance und operation.
ohe seldom offere

ITEM No. 3160
YOUR PRICE .......... frereseeras

Regular telephone trana-
mitlers taken from a large

n be used on FP.A. sva-
lems, cali &ystems.
COMmMUNICAtIONs 8 ¢ t B,
sghort-line telephone ¢ir.
house-to-house

dictaphone bpick-up. Use-
ful replacements on bat-
l¢;|ry-0nflr||eu rural  teles
one_linca.
ARE GENUINE
MADE BY KE G. WESTERN
STROMBERG-CARLSON. excellent in
. A remarkable velue and
in these times. Ship. Wt 1 M,

"~ WATTHOUR METER

Completely overhauled and
ready for medinte service.
Deatgned for rezulrr 110-
volt. 60 cycle 2-wire A.C

tircult. Simple
2 wires from

ITEM NO. 33

YOUR PRICE . $6-95

AMAZING BLACK LIGHT!!

Powerfut 250-Watt Ultra-Viclet Souree

The best snd most practical
source of ultrs-vigtet 1IRhL for
Reneral experimenial and enter.
tainment use, Makes all fluores-
cent subktances brilllantly lumi.
nescent.

ol ocket. Brings out beou-
tiful obalescent hues in vurious

tyhes of materials. Swell for
amateur parties, plafl. et
obtain unlque “‘E&m g effects.
Bulb only. Shp. Wi 2 Ibhs.

ITEM NO. 87
YOUR PRICE

$2.50

u

1 orderinz. My

1
1
1
f ¢hule shippinff  charkes) s enclosed (NO  €.0.D. Cf
1 ORDERS UNLESS ACCOMPANIED WITH A DEFPOSIT.) |
OR my devoslt of 5.......... Is cenciosed (20cm
1 requiredy. ship_order C.0.D. for balance. NO_C.0.D. 1
| ORDER FOR LESS THAN $5.00. BE SURE TO IN-
CLUDE SHIPPING CHARGES. 1
§ Gircle Item No. wanted: 1
1 147 159 160 a7 is52 33 4
1 1
1 1
NRMIO covesvveciaoosoanecsinesosanccsossance 1
i "
1
lAddml teesens [ ]
1
z 1
§ city . 1
P s oy o -

WESTERN ELECTRIC BREAST MIKE

This a fine |1&ht-welght air.

't carbon microphone. It weizhs
only 1 Ib,

Mlke comes

mountin® and haa 2.way =w|
inff adjustment th
sdjusted to any deslred pesitidn.
There
Rroes
around
snapped on and -off quickly by
Ingenlous arrangement

Chis  excellent
Adapted for

Private
dismounting breastplate. it can

8.foot -
cord and liard rubber plug. Floished In snerurdized
Plate, non-rustable. Shipping welght, 2 Ibs.

ITEM 352
YOUR PRICE

1 HUDSON SPECIALTIES CO.
g 40 West Broadway, Dept. RC-7-48. New York 7, M. Y.

I have circled below the numvers

with breasthlate
vel.

L1 at It ean be

WOven straps!
neck.  the

Straps  can

Are 2
around
chest.

one
other

be
an
be
or

By
be

mike can
home broadcasting

communicatlon systems.

desk mike.
eomplete

mes wl

$1.49

of the itoms I'm
full remiltiance of

Book Reviews

CLAROSTAT SERVICE MANUAL
(7th edition), puhlished by Clarostat
Manufacturing Co., Inc. 8% x 11
Inches, 127 pages. Price fifty cents.

Servicemen can refer to this manual
when selecting replacement tone and
volume controls for receivers. Models
are listed numerically in a column under
the manufacturer’s name. Adjacent
columns contain original part numbers,
catalog number of Clarostat replace-
ment control and switch if one is used,
total resistance in control, application
and installation notes including ecircuit
alterations where necessary.

MATHEMATICS FOR RADIO EN-
GINEERS, by Leonard Mautner. Pubh-
lished by Pitman Publishing Corpora-
tion. Stiff cloth covers, 814 x 61 inches,
319 pages plus index, Price $5.00.

More and more radic technicians are
beginning to realize that the screwdriv-
cr and the soldering iron ought to be
backed up by a good theoretical knowl-
edge of the equipment worked on. Espe-
cially with today’s increasingly complex
television and FM receivers, high-fre-
quency heating, and other developments,
a mathematical analysis of circuits js
highly desirabie.

This book takes the reader with a
knowledge of basic algebra up through
calculus. Designed to be used either as
a home-study course for those without
previous knowledge of higher mathe-
matics or as a refresher for the gradu-
ate engineer, the text presents the work
in a step-by-step fashion, and through-
out, integrates it directly with elec-
tronics by using actual circuits as ex-
amples.

The 11 chapters begin with a review
of fundamentals, eircular trigonometric
functions, complex algebra, and hyper-
bolic functions. From here, the author
proceeds to higher mathematics, from
differential calculus to the Fourier
series.—R.H.D.

VIBRATOR POWER SUPPLY DE-
SIGN (Fundamental Principles of).
Compiled and published by P. R. Mal-
lory & Co. Flexible fiber covers, 6 x 9
g‘ic(])lgs, 136 pages. Illustrated. Price

Theory and practical description of
vibrator power supplies for radio sets,
together with design data, formulas,
and graphs for the student and engi-
neer are included in this useful hand-
book. The opening chapters illustrate
the circuits and action of vibrator pow-
er units, leading up to the basiec strue-
ture of the vibrator, standard vibrators,
and preliminary design considerations.

Basic power transformer characteris-
tics are next discussed. A number of
valuable charts are included, among
them iron core-loss graphs, wire tables,
and d.ec. magnetization curves for vari-
ous grades of transformer steels.

Examples of typical vibrator trans-
formers are given, showing the applica-
tion of the formulas and tables. Closing
chapters deal with timing condensers,
with numerous osecillograms to illustrate
various adjustments of the vibrator, and
the use of different-size condensers; in-
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terference elimination; vibrator power-
supply connections; inspecting and serv-
icing of vibrators.

Anyone interested in this' class of
power supply will find this book useful,
as it brings into one compact volume
the essential data required for a thor-
ough understanding of these often mis-
understood devices.—H.W.S.

TRANSFORMERS — PRINCIPLES
AND APPLICATIONS. By Carl H.
Dunlap, W. A. Siefert and Frank E.

Austin. Published by the American |
Technical Society. Cloth covers,
g‘; 5x 81, inches, 278 pages. Price
2.75.

A book for the practical man, with
sufficient mathematics to provide a
thorough understanding of transform-
ers and how they work. The work is
divided into three sections: Construction
—Theory, Connections and Operation—
The  Design of Small Transformers.
Specially drawn diagrams help to make
clear the action occurring in a trans-
former. Core and shell types are de-
seribed and the text leads up to an ex-
planation of the current and voltage |
relations in the transformer. The vari- |
ous iron and copper losses are explained,

1 1 Very Sensitive; using
{ 1955 Tubo in detecting

You Can ~ov Become
AProspector!

Here Is One Of
The War’s Top Secrets

BRAND (NEW)
ARMY MINE

DETECTORS!

Portable: Will Dotect
METALLIC and NON-
{ETALLIC oblects;

head; two Lube ampll-
fler using two IN5&t;
headset ; micro-~
phone ; 1lso 150 micro,
metor: Power supply;
3-45-v: one 6-v.; or
2 3-v. batterles. Come
plete with Instr. Less
Batteries; packed In
original ecases; shpf.
wgt. 108 Lbs.

F.0.B. frem N. Y.
$17.50
(Less Batterics)
$26.40
With Batteries
F.0.8. N.Y.
NO C.0.D.
Send Order to

COLUMBO TRADING CO., INC.
304 Canal St.. Dept. RC2. New York 13, N. Y.

LR

as well as the means of calculating these

losses. i

The closing section deals with the de-
sign’ of small transformers, including a
1,000-watt, 110-10,000-volt type, and one
f 750 watts, for stepping down 110
volts to 10 volts. A section covers the
checking of polarity and phase relations.
—H.WS.

BROADCAST OPERATORS' HAND-
BOOK by Harold E. Ennes. 5% x 8%
inches, 265 pages plus index. Published
by John F. Rider Publisher, Inc. Price
§3.30.

The duties of a broadecast operator
are deseribed in this book. Inclusion of
studio, field, and transmitter work
makes the description rather complete.
The writer uses as examples the opera-
tion of several of the larger stations.
While this adds interest for the reader
unfamiliar with broadeasting, the infor-
mation would be familiar to any tech-
nician far enough advanced to be em-|
ployed by this class of station. The book
will suffice to show the novice the prob- |j
lems: he will encounter in his future
work, but is of less value to the tech-

EXCITING!

25 to 40 WATTS
10 to 80 METERS FOUNDATION KIT

Engineered around the BC-610 serles of plug-in
tuning units, Described In the 11th edifion Radio
Handbook. Completed exciter uses 6AGT crystal
or electron coupled ascillator, 6L6 buffer-doubler
and 807 amplifier. Kit includes four tuning units
tillustrated at right above with cover removed),
special 5% " aluminum relur rack panel, socket
for plug-in units and special hardware, together
with full instructions and diagrams for assem-

bling complete exciter.
No. 31A28, FU-40 Foundatian, Spcc. $9-95
PARTS KIT. Everything needed ta complete ex-
citer except tubes and power supply. Includes
all mica condensors, resistors, RF chokes, sockets,
meter switch, 0-200 ma meter, key jack, and
miscellaneous perts.
No. 31A28A, Special Per Kit, Each....... ©
DID YOU GET IT?

THE BIG B-A 1948 Catalog No.481 —

Everything in Rodio and Electronics. Write

if you have not receicved it. FREE on request,

nician of medium experience.—R.H.D.

Suggeated by :
Arthur A. Henrikson

“Just where did you say that needle was lost?" |
JULY, 1948

BURSTEIN-APPLEBEE

1012 184 NCGEE STREET.
— NANSAS CITY 6, MISSOURI ———

EXCITER |
BARGAIN

Do you need.

BINDING POSTS?

The XL PUSH POST with Its Spring

Action assures Constant Contact and

quick connection,

Manufactured in All Aluminum Type ™M

at 12e each.

Aluminum Body, Bakelite Top Type Bl

at 15c each.

Types CP or NP, ALL BRASS—STAIN-

'%SS STEEIL, SPRING & PIN. PROVEN

by 240 HR. SALT SPRAY TEST as NON-

CORROSIVE at 28c¢ cach.

Manufacturers and Dealers Liberal

Discounts

X. L. RADIO LABORATORIES

420 West Chicago Ave., Chicage 10, 1.

‘““Wondering
About’’
Television

SIMPLE — BASIC EXPLANATION

| Television is in the eye of the public and the radio
man alike. Knowledee of its underlying theorics is a
must for anvone who hopes for a future in radio work.
Rider, famous for his pructical, easy-to-understand
style of presentation has just published this new book
with its easy-to-apply explanations on the biggest
development since the very introduction of radio.

A GOLD MINE OF PRACTICAL FACTS
Here is practical theory. The first chapter deals with
the transmission and reception of television signals
in general, giving you a clear overall picture. The
sccond chapter deals with frequency standards, the
next with antennas. Television '"How It Works,”
then goes into deseriptions of the various portions of
a television receiver: the r-f, oscillator, converter cir-
cuits in the front end, the sound channel, the video
i-f system and detector, the video amplificr and d-o
reatorer, the syne and sweep circuits, picture tubes,
power supplies. The conclusion eovers nlignment and
servicing problems, The entire book carries the prac-
tical right along with the theoretical, ending up with
the y-hen and why of certain operations in television
receiver maintenance.

The information in this book will be part of Vel. 1
Rider Television Manual, therefore if ordering the
Manual (priced at $15.00) you will automatically
zet this book. '

|A VALUABLE BOOK—YOU NEED NOW!

Though television may not now be in your area, it
will be soon. You need the knowledge this book pro-
t vides, naw. Send handy eoupon belaw, today.

Over 200 Pages — lllustrated . . . . $2.70
ORDER FROM YOUR JOBBER OR SEND COUPON DIRECT
e =COUPON ===

l | JOHN F.RIDER PUB. INC.. 404 4th Ave., New York16 |
Enclosed $2.70 for Television ""How It Works, I
1f I send it back within 10 days. you will
return my money.
Name.
Address
Cily. (Zone No.)

State RC

e e e e e e e e e o e —

Below Wholesale Cost ! ! !

ECTRIC

WESTERNEL

J4IVIR VNI o PADMCTOM
PRAND, NEW

A zensa-
tional hnv
in quallty
RefleXx

at 35 watts will
safely handle 55
watts without
blasting. A new
Plastic Diaphragm replaces the stand-
ard metal and i3 unconditionally
impervious 1o climatle ehanges and free
from atmospheric corrosion. Minimum
power—maximum coverage. luces co:
ot installation,

& Full Frequency Response. a ldeal for con-
tessionsi Ball Parks. Mobile, P.A. Work.
209/, Dcposit With Order—Balance C.Q.

MANUAL KLEIN [* goRTianer

| witl handie up 10 55

0.
ST..
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RADIO SCHOOL

PRACTICAL TECHNICAL TRAINING

SPECIALIZE in 6 months to 3 years

\

COURSES
ERVICE

(S

6 to 12 Months
® Electricity
®* Welding
® Refrigeration
* Heating

TECHNICIAN
| to 2 Years

® Elactricity

* Radio

¢ Electronlcs

* Refrigeration, Heating
and Air Conditioning

PROFESSIONAL
ears
* Electrical Engineering
Bachelor of Science
Degrec
Major in Machinery or
Electronics

k.
(v) RADIO ENGINEERING |
FM—Television—Broadcast

TPolice Radio. Marine Radlo. Radlo Bervicing, Arvla l
|

world over.

interested.

J

Dept. RC-748

tion Radio and Ultra IHgh mobilo applications.
Tnoroua.h training in all brunches of Radlo and Llec-
Modern_ laboratorles and equipment. Old es-
labushed schoo), mple housing facilitles. 7 acro
cambus.  Small classes. ¢nroliments lmited. Our
gruduates are in demand. Write for catalog. .
Approved for Veterans

VALPARAISO TEGCHNICAL INSTITUTE
Dept. C VALPARAISO, INDIANA

SOUND RECORDING SCHOOL |

practical engineering course in Sound Fundamentals,
ll-ecordlnr.!, and Sound Trangmission measurements;
a laboratory containlng transmisston sets. oscillators.
squaro wave Renerator and intermodulation analyzer. and
other equipment.
Complele recording studio assimtiating broadcast. maotion
pieture and commercial sound recording. under the diree-
tion of H. M. Tremaine.

HOLLYWOOD SOUND INSTITUTE, Inc.
1040-C No. Kenmore Hollywood 27, Cailf.

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 Boord of Edutation

RECOGNIZED 8Y INDUSTRY
\ APPROVED FOR VETERANS )
Ny
CUT_IT OUTL FILL IT OUTI  MAIL IT OUTL— NOW!

MELVILLE RADIO INSTITUTE RC
Mefville Bldg., 15 W. 46th St., N. Y. 19, N. Y.

Send me without obligotion informotion abouy
your intensive courses:

0 Radio Technition

] Redio & Television Servicing

{0 Rodio Communicotions

[ Fundomental Rodio Mothematics

My Nome...

Address. .. SR

Train in Electronics, Radio, Electricity for a substan-
tial career in industry—or a business of your own.
Prepare in one year to be a Technician—or in two
additional years secure a Bachelor of Science Degree
in Electrical Engineering with major in Electronics.
More than 35,000 former students in industries the

1,638 students now enrolled from- 48

states and 13 overseas countries. Faculty of 72 spe-
cialists. Write for catalog and Personal Guidance
Questionnaire—also mention course in which you are

Terms start July, September, January, April
e MILWA UK € £t
SCHMI. of EHGIHEEKING

A TECHNICAL INSTITUTE

Founded In 190

North Broadwny. Milwaukee, Wis.

T A .CAREER WITH A FUTURE!

be "y

ELEVISION

SHOP WORK + SHOP TECHMIOUES « THSORY » FULY FQUIPPED LARORATORIES

* RADI® SERVICE & REPAIR

*F. M. & TELEVISION

* TRANRSMITTER COURSES

Proporing tor F.C.C, LICENSES
* RADIO TECHNOLOGY

SAORNING » AJTERNOON - EVINING CLASSES - MODERATL RATES » (NSTALLMINTS
AVAILABLE UNDIR G, 1. BiLL

DELEHANTY scHoot. of

RADIO ¢« ELECTRONICS » TELEVISION
105 EAST I3th STREET, NEW YORK 3,N. Y, -

DEPT.R

B e e 5y 5 o o e

LICENSED BY STATE OF NEW YORK

CORRESPONDENCE COURSES

N
s+ | RADIO ond ELECTRICAL ENGINEERING
ELECTRICAL ENGINEERING U%5, €550, S0, of

wide electrical 1a
Preszlr‘ youuel! n Low Cost, for secure future. Mo‘dﬂm

fled anyone undersmand quickl
HADIO ENG'NE nluu I:xln fin® coursc ln”ndin.
public address. photo-electric
work, Trains you to be super-service ma renl vacuum.-
tube technician. Servicemen needed ba Dlnlm on
mmpleuon Ml.ny irﬂdluun enrnmz h
szs Either

for Free s
WHIT .'ﬁ’,ﬁ' duf £ p%onzﬂ;l'nl; Course

perimental
tincoln Engnm.-crmg Schuol Bol 931.C-113. Lincelnz s Nebr.

lll
ex-

Course, Bachelor of Science Des 4 27
gree. Courses also in Civil, Elee.
trical, Mechanical, Chemical, Aeronautical Engi-
neering; Business Administration, Aecounting,
Secretarial Science. Graduates successful. 65th
year. Enter Sept.. Jan., Mareh, June. Write for
catalog. =
2478

TRI-STATE COLLEG_E A e R
! "g:":r:gﬂ Make Goed in at
weip to RADIO-TELEVISION  Home

Direct from Hclly‘wnod nerve-centér of broadeasting, Tele.
vision. Radlo Sound act{vities. comes R.T-A's time.
proven and tosft-d home training. Here at last—easy to
learn. home Instruction that Qulcki¥ quallfies you for
steady, goad-pay Jobs or your own Radlo business. 10 big
kits of radio parts given at no extra charge. Get full da.
tetls at once! Send postal for FREE pOOK "How to Make
Good In Radlo-Tetevision.'
RADIO TRAINING ASS'N OF AMERICA, Dept. RCF

$620 hollyweod Blyvd. __Heliywood 28, Callf.

RADIO COURSES

® RADIO OPERATING @ CO
® RADIO SERVICING . ELECTRONICS
e F.M. TELEVISIO
® REFRIGERATION SERVIGING
Write for Catalog and Plcture Brochure

Y.M.C.A. TRADE & TECHNICAL SCHOOLS

15 W. 63rd St. (N'r B'way) New York City

)

DIRECTORY

WANTED:

Men and Women to Fill

TOP RADIO JOBS
In AM—FM—Television

It you are looking for a career with a future, why not
join the hundreds of &raduates from the Don Martin
School of Radio arts aow suceessfully emplored in the
radio Industry¥., The demand .ls great for qualified
radlo personnel in AM-FM- Television. Tfaln fow to.
be ap anhouncer, scrlpt writer, disk Jjockey, news-
caster, or radio engineer. Complete day and nikht
classes . . the latest equipment. Free placement
service. Approved for veteraba. Write for free bookiel,

Don Marlin School of Radio Arts

1655 North Cherokee St. Hollywood 28, Calif.

LEARN RADIO!

N ONLY 10 MONTHS
PREPARE FOR A GOOD JOB!

COMMERCIAL OPERATOR {(CODE)
BROADCAST ENGINEER
RADIO SERVICEMAN

Television Servicing—15 Months

Veterans get $130.00 Equipment
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
142; Eutaw P]ace. Dept. C, Baltimore 17, Md_]J

RADIO——

TECHNICIAN ad RADIO SERVICE COURSES
FM and TELEVISION

AMERICAN RADIO INSTITUTE .
101 West 63rd St.. Now York 23, New York

Approved Under GI Bill of Riyhts
Licenged by New York State

RCA INSTITUTES, Inc.

Offer thorough training
courses in all technical phnases of

Radio and Television

DAYS _EVENINGS WEEKLY RATES
. RCA Institutes |l Approved
VETERANS G. |. BIl of Rights

For Free catalog erte Dept. REC-48

RCA INSTITUTES, inec.
A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YORK 14, N. Y.

Lenrn to be a Telegraph or
Nadio Operator. Thousands of
men needed. Intensely interesting

o N~ % f \,\]rork—t:nod pay. bmm ‘l.lmrne or
wherever you are. quickly, easll;

FREE BOOK with the famoua Candler Code Sgeoy:l

System. Qualify for :muteur or commercial license. Book

©f particemlars Free
CANDLER SYSTEM CO.

Dept. 3-H, Box 928, Colo.

Denver |,

COURSES

Preparatory, Service, Broad-
cast, Television, Marine Op-
Fre-

erating, Aeronautical,
quency Modulation, Radar.
Classes forming for fall term Oct. 1.
Entrance exam Sept. 20,
Veterans. Literature.

COMM ERGIAL RADIO IN STITUTE

Founded 102

38 West Blddle Street. Baltlmnl’e 1, Md.
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Book Reviews

THE RADIO AMATEUR’S BEAM
POINTER GUIDE, by John F. Rider.
Published by John F. Rider Publisher,
Inc., 8% x 11 inches, 32 pages. Price
1.00.

This compilation of tables will help
amateur radio operators in this country
(as well as several foreign cities) to
point a beam antenna “on the nose” at
any country or territory with an am-
ateur radio prefix. The tables are cor-
rected £or compass deviation to show
the bearing to any foreign prefix from
21 cities: Albuquerque, Atlanta, Boston,
Buffale, Butte, Chicago, Cincinnati,
Dallas; Denver, Kansas City, Los An-
geles, Miami, Minneapolis, New Orleans,
New Xork, St. Louis, San Francisco,

. Seattle, Washington (D.C.), Buenos
I Aires,_London, and Mexico City.

~ To use the tables, the operator need
only turn to the chart of the city near-
‘est him and read the magnetic bearing
next to.the prefix.

Minor corrections may be neces-
sary if the antenna is more than 200
miles away from the nearest city listed.
The, cross index of countries and pre-
fixes is useful in the event that the pre-
fix is not known.—R.F.S.

MALLORY RADIO SERVICE EN-
CYCLOPEDIA (6th Edition), compiled
and published by P. R. Mallory & Co,,
Inc., 872 x 1034 inches, 552 pages. Price
$2.00.

The latest edition of this well-known
servicing encyclopedia hardly needs an
introduction to men in the radio serviec-
ing industry. It is prepared along the
lines of the eartier editions and contains
information on almost all receivers, in-
cluding some of the latest FM and tele-
vision models.

The tables list Mallory catalog num-
bers for replacement tone and volume
controls, electrolytic condensers and
vibrators-as well as the full tube com-
plement, intermediate frequency, and
diagram index to Rider’s Manuals. A
numbér of diagrams and notes are pro-
vided to assist in replacing faulty parts.
This type of information is particularly
‘usefu! when replacing condenser blocks
and tapped volume and tone controls.

HIGH VACUA, Principles, Production
and Measurement, by Swami Jnananan-
da, D. Sc., Ph.D,, F. Inst. P. Published
by D. Van Nostrand Co. Stiff cloth cov-
ers, 6 x 9 inches, 310 pages. Price $5.50.

An exhaustive treatise on the subject.
The discussions of fundamental theory

 IITELEVISION 1948

Traln at an Institute that pioneered
in TELEVISION TRAINING since 1938.
Morning, Aftetnoon or Evening Ses-
§| sions jn laboratory and theoretical in-
struction, under guidance of experts,
covering all phases of Radio, Fre-
. quency Modulation, Television, lead
10 opportunities_in Industry, Broad- |,
casting or own Business. Licensed by
N. Y. State. Approved for Veserans.
ENROLL NOW FOR NEW CLASSES

Yisht, Write or Phone |

RADIO-TELEVISION
INSTITUTE

480 Lexington Ave., N. Y. 17 {46th 5t.)
" Plazn 3-4585 2 blocks from Grand Central

JULY, 1948

and measurement are highly technical
and mathematical; the description of
the various types of pumps and pumping
methods is practical and simple. Thus
the needs of both the engineer and the
operator or maintenance man are met.

RADAR SYSTEM ENGINEERING
(Volume 1 of the M.LT. Radiation
Laboratory Series), edited by Louis N.
Ridenour. PPublished by McGraw-Hill
Book Company. Stiff cloth covers,
6" x 914 inches, 748 pages. Price $7.50.

The work of 32 contributing authors,
this book presents a broad picture of
radar-—its theory, development, and ap-
plications. Each of its 17 chapters—the
work of one or more authors—is divided
into a number of subchapters; each com-
plete in itself. Among the chapter titles
are: “Properties of Radar Targets,”
“Limitations of Pulse Radar,” “Gather-
ing and Presentation of Radar Data,”
and “Examples of Radar System De-
sign.”

While amply thorough in coverage,
the book is surprisingly free from equa-
tions and mathematical examples. No
special engineering training is required
to read it with confidence and under-
standing. It contains much material on |
pulse generation and formation, high-
frequency and video techniques which is
of use to students of electronies and
television.

All material is well illustrated with
photographs, drawings, and diagrams.
In some instances, there are diagrams
of radar components now available on
the surplus market. Experimenters and
engineers may therefore find the book
helpful in work on developmental proj-
ects with surplus equipment.—R.F.S.

MODERN RADIO INSTRUMENTS
AND TESTING METHODS, by the
Technical Staff of the Coyne Electrieal
and Radio School. 51,2 x 814 inches, 343
pages plus index. Published by the
Coyne School. $3.50.

Beginning with a chapter on the
fundamental principles and workings
of indicating meters, this book instructs
the reader in the care and operation of
standard servicing instruments and de-’
seribes the techniques of making meas-
urements of all types, up to and includ-
ing oscilloscope tests. Tube testing and
signal tracing are included as praectical
measurement techniques.

The simplest language is used, and
the text is well illustrated with draw-
ings and photographs.

RADIO AND THE LAW, by J. G.
Moser and Richard A. Lavine. Pub-
lished hy Parker & Co. (Los Angeles).
7 x 10 inches, 386 pages, Price $10.00.

The title is inexact, as with the excep-
tion of a few points of basic radio law
referred te in connection with broad-
casting, the whole book is devoted to |
broadeast radio and the law. As such, it |
is complete, covering subjects and quot-
ing specific eases in all fields of broad- |
casting, including even internal man- |
agement of broadcast stations. I

The Communications Act is printed
in full, as an appendix. !

| B7

P PLEASE TEAR OUT
THIS ADV. AS REMINDER

RADIO FACTS
AND FIGURES

100

AUDELS RADIOMANS GUIDE— 914 Poges, 633 lllus-
trotions, Photos, Wiring Diogroms, 38 Big Chapters;
covering Rodio Theory, Construction, Servicing, includ=
Ing Important Dota on Developments in Television,
Electronics and Frequency Mddulotion, Review.
Questions and Answers; Colculations & Testing.
Highty Endorsed —Indispensoble for Ready Reference
and Home Study.

$4. COMPLETE » PAY ONLY $1 A MONTH

Btep up vour own sklll with the facta and figures of

your e. Audels Mechanies Guides contain Prae-

leal Inside Trade Information in a handy form.

Fully lllustrated and Ensy to Understand. B(lighlg

Endorsed. Check the book you want for 7 daya
Examination,

Send No Money. Nothing to pay postman.
wme== CUT HERE =-—-— "2

MAIL ORDER

AUDEL, Publishers,49W.23 St., N‘Egy JYork

Please send me postpald for FREE EXAMINATION baoks
marked {(X) below. It | decide Lo keop them | akree to
mail 5% in 7 Days on each book ordered and turther
mail $1 monthiy on cach Book until | have pald Price
=0therwise, J will return them,
RADIOMANS GUIDE, 814 Pages . ... .. $4
ELECTRICIANS EXAMINATIONS, 250 Pages . 1
WIRING DIAGRAMS, 210 Pages . , , ., . 1
[] ELECTRIC MOTOR GUIDE, 1000 Pages ; : . 4
ELECTRICAL DICTIONARY, 5000 Terms . . 2
ELECTRICAL POWER CALCULATIONS, 425Pgs. 2
HANDY BOOK OF ELECTRICITY, 1440 Pages 4
| ELECTRONIC DEVICES, 216 Pages . . . . .
| ELECTRIC LIBRARY, 12 vol., 7000 Pgs:, $1.50val,
] OIL BURNER GUIDE, 384 Pages , . . ... 1
| REFRIGERATION & Air Conditioning, 1280 Pgs. 4
POWER PLANT ENGINEERS Guide, 1500 Pages. 4
PUMPS. Hydraulics &Air Compressors, 1658Pgs. 4
WELDERS GUIDE, 400 Pages. . . . . . . .
BLUE PRINT READING, 416 Pages . . . . .
SHEET METAL WORKERS Handy Book. 388Pgs.
SHEET METAL PATTERN LAYOUTS, 1100 Pgs.
AIRCRAFT WORKER, 240 Pages ., . . . ..
MATHEMATICS & CALCULATIONS, 700 Pgs. .
[} MACHINISTS Handy Book_ 1600 Pages . . .
| MECHANICAL Diclionary, 9568 Pages. . , . .
I™1 AUTOMOBILE GUIDE, 1700 Pages . , , . .

™ DIESEL ENGINE MANUAL, 400 Pages . . .
MARINE ENGINEERS Man%yuBonk, 1280 Pages
MECHANICAL DRAWING & DESIGN, 480 Pgs.

BN b b B N3 o B et D bt

MECHANICAL DRAWING IDE, 160 Pages . ;
MILLWRIGHTS & Mechanics Guide, 1200 Pgs. 4
CARPENTERS & Builders Guides (4 vels.). . 6
PLUMBERS & Steamfitters Guides (4 vols.) . 6
MASONS & Builders Guides(dvols.) . . . . 6
MASTER PAINTER & DECORATOR, 320 Pgs. 2
GARDENERS & GROWERS GUIDES (4 vois.) 6
ENGINEERS and Mechanics Guides
Nos.1,2,3,4,5 6,7 and Bcomplets , . . 12
Answess on Practical ENGINEERING . . . . 1
ENGINEERS & FIREMANS EXAMINATIONS . 1

Nam o e
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OF BUYS!

RADIO & TELEVI-
S10N PARTS — KIS
PUBLIC ADDRESS
INFER-COMMUNICA-
TORS '+ RECORDERS
RECORD CHANGERS
TESY INSFRUMENTS
TUBES v AMATEUR
EQUIP'T 7 CHANCELLOR
RADIOS ¥ HARDWARE
TECHKICAL BOOXS

¥

Amateurs
Experimenters
Industrials
tnstitutions
Government
Agencigs

RADIONIC cauipment company

170 NASSAU ST., NEW YORK 7, N.Y. F
Tribune fheatre £ntrance
Taf. WOrth 2.0421 + (obfe “"CHANMSLOR™
oy G G G SR SR GE SN 6N SN BN BN BN 6N BN 4B GE B .-
RADIONIC EQUIPMENT CO., Dept. 107
$70 Nassau Street. New York 7. N. Y.
Send at once Your free catalogs. supplements and bar-

gain lists as Published—Ilisting Products of leading
manufacturers of radio-electronle parts and equipment.

srsesvescesmdered

P.0. BOX or ETREET.

TOWN 8TATE. .

l------------—--n------------1

\t |

Q\\\\\%

\
\A“ 1\\‘- \\
S“““ “\““3 ou © \\G
¥ s\'r-““

PRICE
$995
at distribu.

tor or post.
paid, dlrect.

Sorry,
Qhiocans d 3
State Sales Tax.

Signalette

MULTI FREOUEN CY GEN ERATOR

In radle 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
in any AC or DC line, start at speaker end of cir-
cult and trace back. stage by stage. ilstening In set's
speaker. Generates RF, IF and AUDI0 Freguencies,
2500 tycles to 20 Medacycles. Also used for checks
on Sensitivity. Gain. Peaking, Shielding, Tube
testing, Wi, I3 oz. Fits pocket or tooi kit. Sec at
your dist. or order direct.

| Clippard.iss
L

DEPT €. 1125 BANK STREET
CINCINNAT) 4. OHIO
Qualified Jobbers write. wire for detalls.

Printed In the U.S.A.

A MUST for all §

Service Dealers §

il

{
|

Index to Advertisers

All Changers Brand New

Abell Distributing Co. T Bl |V, M. MIXER CHANGER
Allied Radio Corporation . ... ... ............... 9 PLAYS 10" and 12"
Alvaradio Supply Co. 83 at-the
American Radio Supply Company 53 time .$15,50
American Sales Company . 184 2 for $29
American Surplus Products 44, 51 YM-400 $28—prepaid
Amplifier Corporation of America . &5, 71 | Soeburz Mixer, 3-
Avdel IPuinshars 87 DETROLA
Bell Telephone Labs. .16
Boland & Boyce, Inc. 7. 7% G L REGORDERS
Brooks Radio Distributing Co. 83 l ls)l“'i'“sgp"fd 525
Buffalo Radio Supply 58, 59 - 40;’9‘0"'0"
Burstein-Applebee Company 85 $15.50 Recordisc Recording Blanks.
Capltol Radio Engineering Institute 2, 47| Above Easlly Aftached to Any Radio
| gEm Folgiian Lpfangrertes TH] or caN BE uSED WITH amPLIFIER BELOW
Clippard Instrument Laboratory, Inc. 88 | SERV|cEMEH s SPEO|ALS
Collins Audio Products Co. 73 |
golumbo TradianCo., Inc. & 85 ] II&A%‘STUIEYR% g KIT gpl W .
ommunications Equipment Co. 82 A
Concord Radio Corp. 55 ﬁg{-‘#}?gELPHOhO RIDTGIL
Coyne cEIec’ncaf School . B0, 8l | 1 ASTATIC I.Th CARTRIDGEYD
{ Crest orporahon ¥ 8l
DeForest's Training Tnstitute 4
Electromatic Manufaciurm? Co. 8l
Espey Mdanulécfurmq Co., Inc 75 ouTh o
Esse Radio Company é1 | MEIBSNER 08C. GOIL 128A7 1
LISSNER OSC. COIL 128A7 . ............. A2
Fort Orange Radio Dist. Ca. 68 | | VOLUME CONTIOLS 500 M 196—W.8. (Stich) 29
General Cement Manufacturing Co. 54 ANTENNA LOOY'S. PRIM & SBEC . .23
ganera: TEI.‘Isf Equipment 74 2. TUB}:‘:A3 PHONO AMP. WIRED :.95
enera ectronic Distributing Co. Al | | 2TUBES .......c0o0o 0ot ..t0 ... 100
Grerlock Electronic Supply Co. 70 %}"%‘.};%\Y l‘ﬁx}ﬁt‘gﬂé“m{uﬁkﬁfy 30 59
Hallmark Electronic Corporation 74 L RY. New l“
GE PREAMPLY TH TUBE 4.25
The Heath Company 12, 13 § FT. RUBBER LINE CORDS . N
Hudson Specialties . 84 TEP4— ISION TUBES . '
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e | LS : | | 100 Fr. PHOSPHOR BRONZB DIAL CABLE.. 39
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McMurde Silver Company . 8 79 20520-150 9 x25V CAN ...... .
Meissner Manufac'uring Div. 70 20-20-150 CD ...... .48 gﬁ?‘&xrg’lﬁuﬁg’ v— '23
:' R'k;allgry & Co., Inside Back Cover : 4-’0"‘; ------- 29 | e Tasov D ‘45
erit Products . 74 x8-450 -45 5030 150v oo, 49
Metropolitan Electronic & Inst. Co. . 78 OPF TO—02—PAPER 4-600V » 42 .
J. W. Miller Compang 8l UP TO 26w v v e ripwens T s o 52
Moss Electronic Distributing Co. &7 PHONO AMPUHER
Murray Hill Books, Inc. 84 3-TUBE AC-DC
N. Silverstine M Wired $2.75
National Plans Company 88 Volumaa’;(zd“:;‘:);(: Controls
National Radio Institute f get! of 3-Tubes ......$1.75
National Schools. 3 butput Trans. ........ .39
| National Surplus Sales Company 80 5% Alnteo Bpic.. SERE e
Niagara Radio Supply Company 15 | PHuNO 05C-2-TUBE
Offenbach & Reimus 71, 77 | e e a1 o] ATl
Opportunity Adlets 80 2594 on €,0.D. orders. Orders FiHed 83 Recelved
Potter Radio Company 83 VISIT QUR NEW SHMOW ROOM
| e Apgarars Gy b eizs Colihog Vet B
Progresslve Electronics Company . 14 -
Radlo Corporation of America .Back Cover
| Radcraft Publications, inc. 83 Rlsco ELEGTRONIGS
| :ag;o glealgs Supply Company 72 WHOLESALE DISTRIBUTORS
adio Kits Company 75
Radionic Equipment Company 88 25 West Broadway, N. Y. 7, N. Y.
Radlo Publications Bl | = —————
| Radio Supply & Engineering Company . 76 |
| Radolek Company . 79
Ravac Electronics Corporahon 75 ANY milllion dollar firms started
John F. Rider Publisher, Inc. 85 Mﬁ."h a ?anmeblrumrullc: rl_‘:;r\:mo&u
Risco Electronics B8 [ nave 500 no lesw tiied and iested
The Rose Company 8l foTulal recipes and pr?cle,:sesl for
' ma . a e r {ul
:lllt?r:ﬂ{s i“;xxrpo;;m?l’unlt to start a
business wi ut a few dollars’
RADIO $CHOOL DIRECTORY Eretiat i el s
Pages 85, 87 i ; o K
American Radio Institute gl'{:u"s‘:lli:‘:d":xpy:r‘i‘{e:vg‘ lk.'noeml';ol:: t(‘)l: S
Baltimore Technical Institute g):rk:::ppul g-l\lmlo:?l ‘:ie rrllrlllf-h as X
Candler System Company c'xgﬂooﬁymz out many dollars Il; §
Commercial Radio Institute A A chLaE T s Sl 2
Delehanty Instituta same thing yourself for B fow cents.
Hollywood Sound [nstitute, Inc. g'in'\pfeo e T L -
IL)mcoln Er}gineenng deo! sencsgorpﬁsﬁsg‘»rglzz?wouxgnhnnsﬂ I“EC"'ES" to-
on Martin School of Radio Arts day. Enclose 25¢, that's alll You won't be asked
Melville Radio Institute 'or:nother cent now or later. Sold on a méney-
. . P back guarantee,
HYssgive) sl S5\ Ehgigag NATIONAL PLANS COMPANY
. ©. BOX 26 R, STATION N. New vVork 23, N. Y,
Radio Television Institute — —— —
Radio Training Association of America |
Tri-State College
Valparaiso Technical Institute CORREGTION
YMCA Trade & Technical Schools
Silver FM Sweep Generator Model 906
Senco Radio, Inc, ,....... 77 Several specifications on this generator
g"e'l‘l’::: ;;rf‘;:,':ncézg":' ;g were wrongly given in the article on page
visi n -
szmvbe"y ey @ pRa;io 5 25 of the June :ssue. The actual range of
Superior Instruments . 54 the Silver Model 905 is fram 90 kc to 210
Supreme Publications . 45 me; maximum FM deviation range is vari-
Technical Radio Parts Company . 78 . .
Tel-Craft Compony ... . 84 able to | mc fotal swing {500 kc devia-
Tiret Electric Company .. .. 80 tion}; FM sweep frequency is at twice
Tradiny Jlivessgas a8l imrnge 7| i | the power line frequency and amplitude

Transvision
| Triplett Manuiacfurmq Company
James Vibrapower .. .....
X.L. Radio Laboralorlﬂ B

.Inside Front Cover 1

modulation is variable from 0 to 100%.
The power supply is not voltage-regulated,
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Equally Matched

There’s no place for a “weight advantage” in the
assembly of a vibrator. Unless every part is accu-
rately matched to every other part the performance
of the vibrator will be erratic.

Mallory vibrator parts are measured to a minule
fraction of an inch and then assembled so that
related parts match accurately. The reed matches
the reed arms, the reed arms match each other,
the weight matches the reed, and the coniacts
match the assembly. Even the
finest scale could not regisier
a significant difference.

Mallory Vibraiors Make
the Best Replacements

Careful manufacturing makes
Mallory vibrators free of
bounece and chatter, depend-
able in starting, and reliable

The Mallory Replacement Vibraror 4 M i

Guide is|free. The Vibrawr Daa ' operation. 1\.Iore of them
Book is $1.00—from your distributor are used in original equipment
or by mail. b=

than all other makes combined. That’s convine-
ing proof they are the best replacement vibra-
tors for you to stock.

In addition to assured quality, Mallory offers
the most complete vibrator line in the business.
Mallory standardization permits 12 basic vibra-
tors to meet 90% of your replacement require-
ments. But a complete line of 52 vibrators is
available to meet virtually every vibrator need.

The Mallory “Good Service
for Good Business” Plan

will inerease business and profits in your shop.
A unique follow-up file makes it easy to
keep customers.

You tie in with
Mallory acceplance to
develop new husiness
—ask vour distribu-
1or about it.

MORE MALLORY VIBRATORS ARE IN USE THAN ALL OTHER MAKES COMBINED

P. R. MALLORY & CO., tnc., INDIANAPOLIS 6, INDIANA
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Miltions of Americans—with RCA television—will see history as it is made at the two National Political Conventions.

Look before you vofte — with Television

This year, television joins press
and radio as a “political reporter,”
in Philadelphia, at the Republican
Convention, June 21, and the Demo-
cratic Convention, July 12. As politi-
cal leaders step up to speak, you’re
right with them on the convention
platform.

The Candidate will be televised as
he looks into the camera—talks to the
people, face to face. His appearance,
smile, gestures, combine with the
sound of his voice, and his message, to
complete the transmission of his per-

sonality. You have a new opportunity
to know your man!

Important as any in history, the
1948 conventions will be covered
from start to finish by keen-eyed
RCA Image Orthicon television
cameras. Highlights and sidelights,
all will be seen. And what the cam-
era catches will be sharp and clear
on the screens of RCA Victor home
television receivers . . .

Today, 40,000,000 Americans are

within reach of regularly scheduled
daily television programs.

Television as an aid to good citizen-
ship, through the formation of an in-
formed public opinion, is ghe of the
ways in which deve]opménts from
RCA Laboratories serve the nation
and its people. Advanced, research
is part of any instrument; bearing
the name RCA or RCA Victor.

When in Radio City, New York, be
sure to see the radio, television and
electronic wonders at RCA Exkhibition
Hall, 36 West 49th Street. Frea admis-
sion. Radio Corporation of America,
RCA Building, Radie City, N. Y420,

RADIO CORPORATION of AMERICA




