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ARE YOU

"SET"

TO START
THE RACE TO
BETTER
TIMES

TABWED

It's just as true—or even truer—in business as in sport. The man
with real, practical TRAINING is the one to win. Now that busi-

N\m

ness is returning to normal there’s going to be a harder race to
win the prizes of big-pay jobs, independence and a future, than
ever before. Are you ‘‘all set” to race? Have you the necessary
TRAINING to bring vou in among the winners! If not, DONT
WAIT! Get the training NOW while there’s still time!

Get Your Training for Work in Profitable

RADIO-TELEVISION

inthe Great Coyne School in Only 10 Weeks

Here's the most fascinating, fastest-growing field in the
world today. In Radio there are thousands of jobs pay-
ing BIG MONEY-—up to $50 a week and more. COYNE
TRAINING fits you to hold better jobs—prepare to be
a Designer, Inspector or Tester . . . a Radio Salesman,
Service or Installation Man . . . Operator or Manager
of a Broadeasting Station . . . a Wireless Operator on
a Ship or Airplane ., . . Coyne trains you, too, for Talk-

ing Picture and Television and Sound Work! In just a
few short weeks, by exclusive Coyne methods, you are
trained for a future that holds marvelous opportunities
for top-notch salaries, or for a business of your own
and real independence, Find out about this great game—
et all particulars—see how simple it is for any ambi-
tious man to get into it with the help of this great, na-
tionally-recognized school.

RADIO-CRAFT for

LEARN BY DOING—NO

When you come to COYNE for training you start right
in doing practical,interesting work on the greatest lay-
out of Radio, Television and Sound Equipment you ever
dreamed of seeing. Scores of the most up-to-minute
Radio Receivers, real Broadeasting Equipment, latest
Television Apparatus, Talking Picture and Sound Re-
production Equipment, Code Practice Equipment, etc.,
are here for you to use and learn by actual operation,
servicing and repair. Previous experience or advanced
education isn’t needed. The useless theory—the tedious
book study—is cut out by COYNE methods. We re-
place it with actual practice and experience in modern,
completely equipped shops in our own huge building.
The result is that you get more training in 10 weeks at
COYNE than you ordinarily could in long months of
tiresome book study.

Earn as You Learn — We'll Help You

Don't let lack of ready cash hold you back in getting the TRAINING
you must have to be 2 winner. Many COYNE students make all or a
zood share of their living expenses while going to school. If you neced
that kind of help just let me know. We run an efficient Employment
Service to help you get spare-time employment while you are here—and
that aids you in finding full-time jobs whenever you need them during
your whole life. COYNE has heen training men for nearly a THIRD
OF A CENTURY—its value has been tested and proven by thousands
of men who are now successful and happy. YOU ean have a future
like that—YOU can be one of the winners in the race of life. Why
not learn how easy it is?

SEND NOW FOR BIG FREE BOOK

Just mail the Counon! Jt will bring you a thrilling big book, illus-
trated with actual photographs taken in COYNE SHOPS and showing
how our methods TRAIN you so practically that emplovers are glad
to have you if you have a background of COYNE TRAINING. This
hook tells you everything you want to know about the tremendous RA-
DIO FIELI>—describes the vast opportunities that exist in it--tells
about the future in it for men who know. It's a book of FACTS that
is more fascinating than fiction. You'll enjoy every word of it—and it
may be the means of starting vou on au reul, successful, prosperous
career. GET IT AT ONCE. Just muil the coupon!

NOVEMBER, 1932

BOOK STUDY

ELECTRICAL SCHOOL

c OY N H. C. LEWIS, President Founded 1899

500 S. Paulina St., Dept. 82-8H CHICAGO, ILL.

1H c Lewis, President,
1 Radio Division, Coyne Electrical School,
500 S. Paulina St., Dept. §2.8H Chicago, TI1.
¥ bear Mr. Lewis: Send me your Big, FREE Radio Rook, and tell me how
1 can get the TRAINING that will make me 2 WINNER.
NAME s —
§ ADDRESS

lory.
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IN OUR NEXT FEW ISSUES:

A “2.VOLT" SUPERHETERODYNE. Not everyone has
the good fortune of an available power line; still others
prefer battery operation—this new job will satisfy both
interests. New tubes, a new circuit arrangement, and
easy to build.

NOISE METERS. Some interesting information concern-
ing the instrument that visually indicates the proportion
of noise which exists in our sphere of everyday activity.

HOw TO CONSTRUCT A MUTUAL CONDUCTANCE
METER. It is one thing to say that a tube is “good,”
or “bad,” but it is another to find exactly HOW MUCH.
Technicians must have the FACTS which this meter
makes available.

INTERESTING USES FOR YOUR RADIO SET. Receiv-
ers incorporate many structural elements that may b2
conveniently adapted to numerous uses, as the authors
show.

RADIO-CRAFT is published monthly, an the fifth of the month preceding
that of date; Its subscription price is $2.50 per year. (In Canada and
foreign countries, $3.00 a year to cover additional postage.) Entered at
the post office at Mt. Morris, Ill.. as second-class matter under the act of
March 3, 1879. Trademark and copyright by permission of Gernsback
Publications, Inc., 98 Park Place, N. Y. C.

Text and illustrations of this magaline are copyright and must not be
reproduced without permission of the copyright owners. We are alco
agents for WONDER STORIES and WONDER STORIES QUARTERLY. Sub-
scription to these magazines may be taken in combination with RADIO-
CRAFT at reduced Club rates. Write for information,

Copyright 1932, GERNSBACK PUBLICATIONS, INC.
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S. GERNSBACK, Treasurer

Published by TECHNI-CRAFT PUBLISHING CORPORA-
TION. Publication office: 404 No. Wesley Ave., Mount
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tising office: 220 No. Catalina St.,, Los Angeles, Calif.
L. F. McClure, Chicago Advertising Representative. Loyd
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“Hop aboard our ‘Magic Carpet’
for a thrill-ride Tound the globe”

LONDON" PARIS - ROME - MADRID

a world tour via radio. Because it’s a new

SCOTT ALLWAVE DELUXE there'll be
no fussing and fumbling about— only one
dial to tune, no coils to plug in, no trimmers
to adjust carefully. Just use the convenient
log furnished with the set and the foreign
station you want— maybe 10,000 miles or
more away — comes in on the dot.

JUST turn a switch and—z - i-p! we're off on

Let’s Start to Merric England!

Let's try G5SW, Chelmsford, England. Getitany day
between 3:00 and 6:00 P.M. Hear peppy dance music
from rhe Horel Mayfairin London (Yes, those Britishers
furnish music that's as “hot” as any orchestra in the
States!). Then, oo, there are world news broadcasts
that tell listeners all over the far-flung Britishy Empire
the news of the day in the homeland. At 6:00 P.M.
(Midnight London time) it's thrilling 1o hear "'Big Ben,**
in the House of Parliament, strike the hour of midnight
in a soNnorous voice.

Forcign Reception Every Day in the Year
Tired of the English program, eh? Like something
French? That's easy—let’s go to gay Paree.

Here's Radio Colonial, Paris, France, and it is on the
air for the SCOTT ALLWAVE DELUXE any day
between 3:00 and 6:00 P.M. Hear those duleet tones of
a spirited Mademoiselle? Whar, you can't understand
French? Never mind, hete's an orchestra and a song.
Muzsic is a universal language. This is Monday—thac’s
lucky, for there’ll be an hour's talk in English today
about the encampment of the Veterans of Foreign
Wars to be Leld in Paris in 1935,

10,000-Mile Distant Stations Guaranteed
Unusual to get such reception? Not ac all for (his
recciver. This new SCOTT ALLWAVE DELUXE is
guaranreed to bring it in like that—vyes, absolutely
guaranteed to bring in foreign stations 10,000 miles or
more away, every day of cvery week in the year, with
loud speaker volume.

How can they make such a guarantee? Well, chiefly
because the SCOTT ALLWAVE DELUXE is a

custom-made receiver. It is buile with as much carc and

for

precision as a finc watch. There's skilled designing and
enginecring behind feroo—as well as parts good cnough
to carry a five-year guarantee against failure.

Most Perfect Tone Quality in Radio

Want to hear some mote? Surc! Where do you want
to go? Germany?! All right. Here's Zeesen. ]t can be
SCOTT-cd any morning between 9:30 and 11:00. From
it you will hear about the grandest symphony concerts
put on the air any place. You’ll be glad your SCOTT
ALLWAVE DELUXE has such exquisite tone. And
it is exquisite 1one! So perfect thae, in a studio rese,
obscrvers were unable to distinguish beeween the actual
playing of a pianist and the SCOTT reproduction of
a piano solo from a broadcasting station when che set
and the pianist were conccaled behind a curtain.

7 ds-ssomever o 0H
SCOTT ALL:WA

SR e

s

NOVEMBER,

Tired of Germany? Then let’s jump to Spain on our
“"Magic Carper.” Here's EAQ, Madrid. Hear the casta-
nets and guitars? Always typically Spanish music from
this station between 7:00 and 9:00 P.M. You'll enjoy
EAQ doubly because they thoughtfully make their
announcements In both English and their native tongue.

Opera Direct from the Eternal City

Want a quick trip farther south? Here's Rome—
12ZRO. The lady announcer’s voice is saying, “Radio
Roma, Napoli.” From here, between 3:00 and 6:00 P.M.
daily, you'll hear grand opera with its most gorgeous
voices and with the finest accompaniments.

So you want to hear what's doing on the other side
of the world now? That's easy, lct’s get up early and
pick up VKZME, from Sydney, Australia, any Sunday
morning between 5:00 and 8:30 AM., or VK3IME,
Melbourne, any Wednesday or Saturday morning,
between 4:00 and 6:30 A.M. Hear the call of the famous
bird of the Amtipodes—the Kookaburra. Thete'll be

1932
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an interesting and varied program, music, and always
a talk on the scenic or industrial attracdon of the
country.

Australian Stations Sound Close as Home

Canl get Australia casily? Why, of course you can! In
a test didn't one SCOTT ALLWAVE pick up every
tegular program from VK2ME in Chicago, 9,500 miles
away, over a whole year's time? Quite a record? You beil
And what's more, the programs received were recorded
on phonograph tecords, and one was even played back
to Australia over long distance telephone, and they
heard it cleat as a bell! That's performance!

These are but a few of the more than 200 foreign
stations chat may be heard by SCOTT owners.

Tired of foreign traveil Well, let’s jog about the
STATES—or Canada or Mexico—on the regular
broadeast frequencies. Wonderfull You bet! Therc was
never finer reception. Or you ean cavesdrop on police
¢alls, internarional phone transmission, gabbing ama-
teur wireless telephony fans. Your fun with a SCOTT
ALLWAVE DELUXE is unlimited.

New Values! Prices Lowest Ever!

Too expensive for you? Not atall! A SCOTT ALL-
WAVE DELUXE won’t cost you more than any good
model of an ordinary receiver. And it gives so much
more in pleasure and satisfactlon!

You'd like to know morc abour it—the technical
derails, and proofs of those wonderful performances?
Easy! Just tear out the coupon below, fll in your name
and address, and mailit TODAY.

THE E. H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Ave., Dept. C.112,  Chieago, Il

Tell me how I can have a SCOTT ALLWAVE
DELUXE for a '‘Magic Carper” of my own, and send
mec complete technical details, proofs of performance,
and complete information.

Name

Address.. ...

State.

Cuy
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1 show beg

B,
~ L Nroadeasting
i Statlons emnloy trained
men for jobs paying up to $5,000
a year,

Tclevislon—the eoming field of many
great  opportunltics—ls covered LY
my course.

T
—==""" g@pare time
sot  servictng pays
many N.R.L en 200 1o
$1,000 3 year. Full time men make
as wuelt as §50, $65, and §75 a week.

Talking Mories—an invention made
possible by Madio—employs many well
trained Ltadlo men for johs paying as
mueh as §55 te §200 a week,

My book, “Rich Rewards in Radio,” gives vou full infor-
mation on the opportunities in Radio and explains how [
train beginuers at liome to hecome Radio Experts and experi-
enced service men for hetter Radio johs—better pay. It's
free. Clip and mail the coupou NOW. Radio's amazing
growth has made hundreds of fine jobs which pay $50. $60,
$75, and as much as $100 a week. Many of these jobs lead
to salaries as high as $125 and $150 a weelk.

Radio—the Field with a Future

Once or twice in a man's lifetime a new business is started
in this comtry. You have seen how the men and young men
who got into the automobile, motion picture, aud other in-
dustries when they were started had the first chance at the
hig jobs—the $3.00%), §10.000. and $15,000 a vear jobs. Radio
offers the same chance that made men rich in those husinesses.
It has already made many men independent and will make
many more wealthy in the future. You will be kicking vour-
seli if vou pass up this once-in-a-lifetime opportunity for
financial independence.

Many Radio Experts make $50 to
$100 a week

In the short space of a few years, 300,000 Radio jobs have
been created, and thousands more will be made by its future
development. Men with the right training—the kind of tram-
ing [ will give vou in the N.R.[. Course—have stepped into
Radio at 2 and 3 times their former salaries. Ixperienced
service 1en as well as heginners praise N.R.[. traming for
what it has done for them.

Many make $§5, $10, $15 a week extra
in spare time almost at once

My Course is world-famous as the one “that pavs for
itseli.”” The day you enroll [ send vou material, which you
should master quickly, for doing 28 Radio jobs common in
most every neighborhood. Throughout your Course [ will
show vou how to do other repair and service jobs on the side
for extra money. I will net only show vou how to do the
johs, hut how to get them. I'll give yvou the plans and ideas
that have made $200 to $1.000 a vear for N.R.I. men in their
spare time. (. W. Page. 110 Raleigh Apts., Nashville. Tenn.
wrote me: I made $935 in my spare time while taking
vour Course.” My book, ‘Rich Rewards in Radic.” gives
many letters from students who earned four, five, and six
times their tuition fee before they graduated.

Get ready for jobs like these

Broadcasting stations use engineers, operators, station man-
agers and pay up to $3000 a year. Radio manuiacturers

)
!
i
|

Police Departnients  are
finding Radlo a great ald
in thelr work. Many
rood joba have been made
In this new field.

| inners how
== experienced service men

Some Radio
Firms That Have
Hired N. R. L.
Men

Atwater-Kent

Crosley Radlo Corp.

City of Akron (l'ollce
ept.)

Delkorest Radlo Co.

FF. A, 1) Andrea Co.
teneral Flectric M{y, Co.

Grigsby-Grunow Co.

Kolster

Nutiona! liroadeasting Co.

Pan-American  Alneay,

Paranount  Sound Ntudies

T’hilco-1"hila, Storage
Battery Co.

Radie Corp. of Amiericd

Radio Corp. of China

Stewart-Warner Corp.

sStromberg-Carlson Mig.
C

0.

U. S Army

U. 8. Navy

U. X Nuval Iesearch

Lab.
U. = Coast Guard

N, Depl. of Uemnierce
Westlnghouse Electric Co.
Western Flectrl
Zenith {tadie Corp.
American Tel. & Tel. Co.
Thomas A. Edison, In
I"acitie Afr Transpon
Broadeasting  Stations,

Wwnie WRIN
KKl WiHaAD
PWNX WAV
wMaAQ WEXNI
wWiIAX W
WEROW WIS
WOl WHERNY
WCRT WA
KMOX wesn
KWWaG NYHTT

Some of the Jobs
N. R. I. Trains
Men For

Itroadcast ngineer

Maintenatiee Man in
Liroadrasting Statlon

Installstlon  Ingloeer of
Troadeast Apparatus

Operator in iroadcast
Station

Alreraft Radio Operator

Operator of Alrway
eacons

Scrvlre Man on Neund
I"icture Appatatus

Operator of Sound Meture
Anparatus

Ship Operator

Servire Man on 1ubli
Address Nystews

Installatlon Lngineer on
Iublle Mddress Systems

Sales Manager for Retail
Stores

Serrice Manager for Re-
tall Xtores

Auto Radio TInstallation
nd Nerviee Mun

Television liroadeast
Operator

Set Nerviclng Expert

At/ MAaiL COUPON Joday - - - Get The Facts About
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for You in Radio

to get into Radio quickly

how to get better jobs-better pay

b

-

$400 Each Month

*1 spent fifteep ycars as
travelling salesman  and

goud money
see the oppo
tunities in Radle. Bellere
u I am not sorry, for
1 have made more iioney
than ever before. 1 lave

ule wmore than $100
enchr hlonth apg it really
wils  YOUr  cours a1
brought me to this 1
cun't say too mueh for
your school.”” J. G. Dlrahl-
stead, Radio Station KYA
San Francfeeo, Cal.

Radio Service
Man Doubles
Salary

“1  spent 15  years
building and repairing
Radios, but felt | could
refresh my nenory  an
learn ghout ddevelopment
I had overiookedl T'pon
completion. 1 wns ap-
pobiited Serviee Manaker
of I'irka & Hull, and was
tmmediatety repaht for the
cost and (hne spent in
study. 1 five the N.JN.L
futl eredit for my suecess
in the Radlo tield—it im-
edintely Increased my
carnings 100%.°° 1. K
McLaurlne, 1311 Guilford
Ave,, Balthmore, Md.

From $10 to $50
a week in spare
time
“fresfiles  heing  em
ployed by the I'mrer &
Light Camnpany 10 locate
Radio imerference In thi:
disteiet. whieh ls a very
Rxxl  position. | have o
servlee  husiness of m
own lhat nets e from
i 0 #5e week in
spare time. T owe all m
suceess  lo the Natlonal
Radle Imstitute. as 1 wa
only a columon factory

worker before tuking fiu
ourse.””  H. 1. Penie
812 W, High
I'iyua, Ohio.

The Famous Course That Pays For ftself

Street

RADIO-CRAFT

employ testers, inspeciors, foremen, engineers, service
men. buvers, and managers for jobs paying up to
$6,000 a vear. Radio dealers and jobbers (there are
over 35,000) employ service men. salesmen. buvers,
managers and pay up to $100 a week. Radio oper-
ators on ships enjoy life. sce the world, with hoard
and lodging {ree, and get good pay hesides. Talking
pictures pay as much as $75 to $200 a week to men
with Radio tramming. There are hundreds of oppor-
tunities for vou to have a spare time or full time
Radio business of yvour own—to he vour own hoss.
I'll show you how to start vour own husiness with
practically no capital—how to do it on money made
in spare lime while learning. My hook tells vou of
other opportunitics. Be sure to get it at once. Just
clip and mait the coupon.

You can learn at home in your
spare time to be a Radio Expert

Hold your job. There is no need for you to leave home.
I will train you quickly and inexpensively during your spare
time. _ You don’t have 10 e a high school or college graduate.
My Course is written in a clear. interesting stvle that most
anvone can grasp. I give you practical experience under
my 50-50 method of training—one-half from lesson hooks
and one-half from practical experiments with equipment given
without extra charge, This unigue and unequalied method
has been called one of the greatest developments in corre-
spondence Radie training. N.R.1. pioneered and developed
it. It makes learning at home casy, fascinating, practical.

Learn the secrets of Short Wave,
Television, Talking Pictures, Set
Servicing, Broadcasting

Ull give vou more training than vou need simply to get
a job—I'll give you your choice. and not charge you extra
either. of my Advanced Courses so that you may SPLECIAL-
1ZE in these subjects—{1) Television. (2} Set Servicing
and Merehandising, (3} Sound Pictures and Public Address
Systems, (4) Iroadcasting. Commercial and Ship Radio
Stations, (5) Aireraft Radio. Advanced specialized training
like this gives you a decided advantage,

Your Money Back
if you are Not Satisfied

T will give vou an agreement in writing. legal and binding
upon this Institute. to refund every penny of your money
upon completing my Course if vou are not satisfied with my
Lessons and Instruction Service. The resources of the
National Radio Institute. Pioneer and \World's l.argest llome-
Study Radio School, stands behind this agreement,

Find out what Radio offers you.
Get my book AT ONCE

Oune copy of my valuahle 64-pape lLook, “‘Rich Rewards
in Radio,” is free to any resident of the U, S. and Canada
over 15 years old. It has started hundreds of men and
voung men on the road to hetter jobs and a hright future.
it has shown humdreds of men who were in hlind alley jobs,
how to get into easier. more fascinating, hetter paying work.
It tells you what my gradnates are doing and making, where
the good johs are in Radio. what they pay. how vou can

ickly and easily fit yourself 1o be a Radic Expert. The
Coupon will Lring yon a copv free. Send it at once. Your
request dees not obligate you in any way. ACT NOW,

J. E. SMITH, President
Dept. 2MX, National! Radio Institute
Washington, ID. C.

NOVEMBER, 1932
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SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

My course is not all lheory. T'Il show soOu
how to use my special Kadle Eguwipment for con-
dueting  experfients and bullding elrcults whieh

strate lmportant principles used in such well-
known set 15 Westinghouse. (ieneral Electrl:
t'aliro. R.C Vietor, Majestic. and  olhers
You work out wlth your own hands many of the
lhings you read In our lesson book Thizs 50-50

method of training makes lecamnlng at home easy

Interexting, faselnaring,

learn how set- work. why
themy work when they are out of otder.

like

ate

Intenzely

Draetleal You
they work, hoew te nake
Tralnlng
thig showsx uwp In yeur

pay envelope—when you gtidu-

ni have had crailning ar

experience—you're not simply
looking for
can get experience.

jn» where you

With K.R.I. equinment you learn to build and thor-
oughly undersland set testing equipment——you can use

N.R. 1. equipment in your
catra  money.

pare thne serrice work for

I have doubled

and tripled the

salaries of many

—_— R mEn T S .

Mr. J. E. SMITH, President
National Radio Institute, Dept. 2MX

Washington, ), C,
Dear Mr. Smith:

Send me your hook, *Rich

Rewards in Radio.”” which points sut the oppor
tunities for sparc time and full time jobs in
Radio and your famous 50-50 method of train
ing men to become Radio experts throngh home

study.
Name
Address.

City

This request does not obligate me,

Lo Stale . ..

|
I
l
=
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A NEw FREE SERVICE

Booklets that will be mailed to you free if you send in coupon below

75. SOLAR ELECTROLYTIC
CONDENSERS

This catalog presens electrolytic con-
densers of both the wet and dry types, and
includes an unusunal variery. Several of
the condensers are of new design and are
being adopted for the latest models of re-
ceivers, Practically all types of fixed con-
densers generally used in radio sets dur-
ing the past few years are incorporated
in the line. They range from little molded
mica condensers to lzrge multiple seetion
electrolytics for filter and power factor
correction purposes, and can be had in
many different mechanical sizes and
shapes. Valuable technical information,
such as capacity and D.C. leakage at vary-
ing temperatures. effect of frequency
changes on capacity and power factor, etc.,
is also given. This catalog contains 16
pages and is bound in a durable paper
cover, NSolar Manufacturing Corporution.

76. THE COAST-TO-COAST
“BROADCAST"”

The “Broadcast” is the Fall 1932 edition
of a 100-page mail order catalog that is a
veritable encyclopedia. Its listings are
very varied, and run from soldering lugs
to complete 100-watt public address ampli-
fiers. Every article is well illustrated and
described for the benetit of radio dealers
and Service Men. for whom the volume is
specifically intended.

More than 25 per cent of this catalog is
devoted to public address amplitiers and
equipment, on which the engineers of the
company have done considerable work.
A number of special amplifiers for bhoth
portable and stationary use are described,
and special attention is given te a uni-
versal 15-watt job that performs equally
well either from 110 volts A.C. or a stor-
age-battery operated A.C. power unit. In
view of the fact that 193Y is a year of un-
usual political importanee, with many
candidates for pubtic otlice taking to the
microphone, an amplitier of this type is
likely to he a very profitable item for the
Service Man. Many useful technical hints
on P.A. operation are included.

A large amount of space is also given
to replacement power transformers. con-
densers and resistors for ordinary service
work. This catalog is well prepared and
is worth saving. Coust-to-Coast Radio
Corporation.

77. SAMSON MICROPHONES AND
ACCESSORIES

The well-known line of Samson “PAM”
amplifiers is now being supplemnented by a
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READERS’
BUREAU

On this page are listed booklets,
catalogs, pamphlets, etc, of Manu-
facturers, Schools, Institutions, and
other organizations, which may be
of interest to readers of “Radio-
Craft.”” The list is revised each
month, and it will be kept as up-to-
date and accurate as possible. In
all cases the literature has been
selected because of the valuable in-
formation which the books contain.

This Service is absolutely free to
all Readers of “Radio-Craft.”

Fill in and mail the coupon be-
low; make sure that your name and
address are included and are plain-
ly written. Order by number only.

series of high guality microphones and ac-
cessories, which are described in a bulletin
which gives their technical characteristics.
The first seven “mikes” are of the double-
carbon-button type. Four of these are in-
tended for suspension in the familiar ring
stand, two are of the hand tyvpe, and the
last resembles an ordinary desk telephone,
The second group comprises three dvnamic
microphones. whieh use the same unit in
ditfferent forms of mounting. The third
and last group is a pair of condenser
“mikes” designed for broadcasting pur-
poses. All these microphones are of in-
terest to public address amd broadcasting
specialists. Samson Electric Company.

78. MAKING AUTO RADIO SETS ALL
ELECTRIC

The popularity of the auto radio set has
stimulated radio engineers toward the de-
velopment of cconomical and satisfactory
sources of “B” power to replace bhatteries.
One of the most successful devices brought
out so far is the Carter Genemotor, which
is deseribed in a folder of the above name.
This machine is a small rotary converter
that operates on the car’s six-volt storage
battery and supplies smooth direct current
at 135 or 180 volts at current drains of 20
or 30 milliamperes, depending on the par-
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ticular model. The outstanding feature of
this converter is its low current consump-
tion, which is less than two amperes. As
this is only about as much current as th
parking lights take, the batiery is not
overloaded, the charging generator does
not require readjustment, and the normal
operation of the car is not impaired. The
machine measures only 5 x 53, x 9,
inches and is easily installed. A special
model for sound trucks is available. This
draws 41, amperes from the storage bat-
tery and supplies 225 volts at 75 milli-
amperes. Carter Genemotor Corporation.

79. MILES MICROPHONES

Microphones, dynamic speaker units,
trumpets, baflles, horns, interphone sys-
tems, and public address amplitfiers, in
interesting variety and nhuinber, are de-
scribed in this new catalog and supple-
mental data sheets, which should be kept
on file by every Service Man or technician
who works with public address amplifiers
and associated apparatus. The “Connecto-
phone” system for private communication
within an office, departinent or building
is of special interest, as it offers Service
Men a new tield of Dbusiness. Miles Re-
producer Company. Inc.

80. FLECHTHEIM CONDENSERS

A wide variety of fixed condensers,
ranging from tiny midgets, the size of
postage stamps, to heavy transmitting
units a foot high, are described and illus.
trated in the latest Flechtheim catalog.
This is very useful for reference in design
and service work, as it gives the me-
chanical dimensions and electrical cbar-
acteristics of all models in minute detail.
A. M. Flechtheim & Co.

et —————_—
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World Wide Reception

world. You get the WHOLE WORLD
OF RADIO when vou get this new 16-
tube Midwest—and you buy it at an
amazingly low price direct from the big
Midwest factory, on easy payments if
you wish. No middlemen’s profits to pay
when you buy the Midwest way.

Don’t be satisfied with less than a
16-tube Midwest ALL-WAVE set. A re-
ceiver covering only the regular broad-
casti waves is only half a set. Improve-
ments in short-wave programs and re-
ceivers have made ordinary broadcast
sets obsolete. The Midwest All-Wave
gives you evervthing that's good in radio,
both at home and from abroad-—and all
in one single dial set with perfect tone
and volume control and the marvelous
new color-lite tuning and STAT-OMIT.

= Don't buy any radio unti!
E you get the big new Mid.
west catalog. Just sign and

mail the coupon or sen :
your name and address on New Type Tubes . . —aWm. S. Teter, G‘\‘g
a postal—-NOW! Low Operating Cost TERMS Winterpark, Ch n
- . F Y AS LOW AS Florida. <
Deal Directwith Factory!
S DOWN
SAVE UP TO 50%
Midwest sweeps aside the costly old-fashioned way of selling through
distributors and dealers. You buy direct from the Midwest factory ‘
with just one small profit added. You save all of the middlemen’s &5
profits. o o PV o \P"\\,t\“\
Investigate! Mail the coupon. Get the Midwest catalog. Learn 8 Ve e Tt T e et -
the facts about Midwest 9, 12 and 16-tube ALL-WAVE sets-—also Bat- [} ‘ﬂ-\x\@ zsv\e"-.’ “o ot
COMPLETE LINE tery sets and amazing new Radio Phonograph. Learn about our L Y e‘& cgi“%“,éﬁ LS
OF CONSOLES sensationally low factory prices, easy payment plan and positive + *9“6 D .);o -
The big new Mid- kuarantce of satisfaction or money back. Get a bigrer, better, more “ \-{02.‘9 S
west catalog shows powerful, better toned radio——at a positive saving of 30% to 500, ! Y oy
gorgeous line of ar- Y 6
tistic comolez in the M I . x:\?“ S
ZERAY MIDWEST RADIO CORP.
Mail the coupon a [} Ppg"* «xl -
now. Get all the | § o N
facts, Dept. 112 (Est. 1920} CINCINNATI, OHIO &%
RADIO-CRAFT for NOVEMBER, 1932

may be yours when you own
this sensational new Midwest
16-tube ALL-WAVE sect with a tuning range of 15 to 550 meters.
Hear standard U. S. broadecasts from coast to coast, listen to ama-
teurs, police calls, airplane conversations, and, when conditions are
favorable, short-wave broadcasts from England, Germany, France,
Italy, South America, Australia, and other stations all over the

——

ALL THE NEW
1933 FEATURES

Stat-Omit Tuning Silencer . . . »
Class **B” Amplification . . ., .
Color-Lite Wave Band Selector . . . .
Acoustically Matched Dual Speakers . .
Full Band Automatic Volume Control
Dual Power. Two separate transformers
Dual Ratio Dial . . . .
One Complete Chassis
Complete Scientific Shielding . . . .
18 Tuned Circuits, 9 in cascade . . . .
15 to 550 Meter Tuning Range . . . .
Image Frequency Suppressor . . . .
Fractional Microvolt Sensitivity . . . .
Full-Floating Variable Condenser . . .
Absolutely Faithfu! Tone Reproduction
Positive Tone Control . . . .

Thermal Safety Fuse . . . .

Duplex Duo-Diode Detection . . . .

www americanradiohistorv com

L/540 550 Meferss ]

Improved Super-Heterodyne Circuit

Completely
Assembled
with
Larqe
Dual
Speakers

Read this letter!

“During the past week I lorged the following:
FYA Pontoise, France; GBK Bugby. England: HVJ
Vatican City, Italy; XDA Mexico City ; VK2ME Syd-
ney, Australin; VE9GW Bowmanville, Canada; 12Ro,
Rome, Itrly; G6SW Chelmsford, England; CGA and
VESDR Drummondville, Canada. Also picked up
many amateur and airport stations from all over
United States. Numerous ship, shore and trans-
atlantic phones from both sides and an Hawaiian
Test Station came in clear and sharp. Several
Spanish and German speaking stations have
aiso been received but not yet identified.
Have received every bhroadeast from
FYA, morning and afternocon, for
over a week with wonderful
tone and volume. The Mid-
west set is certainly
one to be proud of.”
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Tune the NEW way
orWorld-Wide Recept ion

FOR 10 DAYS
RIGHT IN YOUR OWN HOME
AND
YOU WILL UNDERSTAND

WHY—

We Have Not Had
One Sz'rzgle Request for Refund on the
Lincoln DelLuxe SW-33

WHY — Only eight requests for refund were made in the whole previous year; which were
promptly made.

WHY == The MacMillan Expedition, Professional Experts, and super-critical fans are so
enthusiastic about Lincoln performance.

WHY == Automatic volume control, silent tuning, dual control allowing full sensitivity with
low speaker volume, undistorted high amplification and a range of 15-550 meters,
is giving Lincoln owners 100% satisfaction.

You Can Buy the Lincoln DeLuxe SW-33 on a Ten Day Trial With
Mouney Back Guarantee

LINCOLN RADIO CORPORATION

Dept. RC.11, 329 S. Wood St., Chicago, Il
Please send information on [J A.C. [0 D.C. receivers.

Name

De [uxe Receivers S

Print name and address plainly

= e T
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SERVICE MAN- DEALER - RADIOTRICIAN

“Takes the Resistance Out of Radio”

=

Editorial Offices: 96-98 Park Place, New York, N. Y.

i

HUGO GERNSBACK, Editor

Vol. IV, No. 5, November, 1932.

—

THE DECLINE OF RADIO SETS

An Editorial by HUGO GERNSBACK

HE radio industry is apt to place the blame for its de-
clining business during the last two vears on the
depression. when, as a matter of fact, all of the falling

off in business is not necessarily traceable to the de-
pression alone. A large portion of the reduction in business
must necessarily be laid right at the doors of the manufac-
turers themselves who, with a detached disregard of the
ultimate consumer, have done everything in their power to
discourage not only the customer, but the Service Men too.

The radio industry could very well take a leal out of the
book of the antomobile manufacturers and learn that the
worn-out slogan “The Customer be Damned” is no longer
up-to-date and applicable. Years ago, when something went
wrong with your ear, you had to crawl underneath it to
make necessary adjustiuents. Nowadays, automobile manu-
facturers build ears in such a way that when trouble arises
it can be rectified with the least possible amount of effort.
Can you imagine an automobile manufacturer putting spark
plugs in a position so inaccessible that it is well-nigh im-
possible to reach them? Of course yon cannot.

Yet, radio set manufacturers do just this very thing.
Have you ever tried to replace a rear tube in some of our
present-day receivers? It just can't be done. You must
take out the chassis and do a lot of fussing until ¥ou can
reach the tube. In other words, the radio manufacturer
makes it as hard as possible for you. All he seems to be
interested in is to sell his set. There are, to be sure, notable
exceptions to the rule, but a large percentage of set manu-
facturers don’'t seem to give a whoop and blithely go on
their old way.

Then. when it comes to tube replacements in general.
there certainly is nothing more preposterous under the
sun. liave you tried to replace a tube in a set these days
—and who hasn't? Unless you are a magician or are
equipped with X-Ray eyes; or unless you have Einsteinian
faculties that enable you to look around corners, it is next
to impossible to put a tube in a socket these days.

There are four, five, six, and seven prongs on the present
tubes, and there is, of course, no guiding deviece that tells
you how to place the tube; and unless you can see the holes
of the socket, replacement becomes a real job. If all the
billions of curse words, invectives and other interesting
language were placed on top of each other, and if the in-
ventor of the modern tube socket were placed underneath
this pile, humanity would no doubt benefit a great deal.

Of course, the whole thing started originally because the
radio manufacturers, out for the last fraction of a cent,
did away with the guide tube and socket pin because the
guide tube was expensive, and still more expensive to
rivet into place. Naturally, they did away with it, forget-
ting the ultimate consumer in the process. So now we have
one of the most intolerable conditions that was ever foisted
on a long-suffering humanity. Eventually, the tube and set
manufacturers will get together again and do something
about it. so you can place a tube in a socket without running
a temperature, and without cursing tube and set manu-
facturers. I have. however, little hope that it will happen
during this century.

Exactly the same sort of argument can be advanced for
the pilot lamp. Someone originally had a good idea when
he thought of placing a pilot lamp on a dial for illumination

purposes so that the customer may see where the set is
tuned. Al well and good if a first-class lamp of a good
American make were used. Unfortunately, manufacturers,
dealers, and supply houses, in order to buy as cheapiy as
possible put—the curse of American husiness—the cheapest
kind of Japanese bulh into the pilot-lamp socket. It is well-
known that there are no worse bulbs on the face of the globe
than the Japanese. The only thing that can be said for
them is that they light up wheun they are new and that they
are very cheap, but evervone knows that they do not last.
So that when the poor Serviee Man comes around the
set literally has to he ripped apart and the chassis taken
out, nine times out of ten, in order to get that confounded
little bulb into place.

It wonld seem that some bright office boy in the average
radio plant could, within five minutes, develop a set where
the pilot lamp was really accessible; but in this instance,
as well, I have little hope that it will be done during the
preésent century.

I mentioned in a former editorial the fact that many set
owners would dearly like to attach one or two extra loud-
speakers to their present set. It would certainly help the
popularity of the receiver if it could be done. Few manu-
facturers, however, so far, have seen fit to spend the extra
two cents, or fraction of two cents, to equip their sets with
extra binding posts in order to make it possible for their
customers to attach an extra loudspeaker.

Yet, nothing is done about it, and 1 do not look forward
to any sudden change in this respect either; so if you wish
to attach an extra loudspeaker to a modern set, you must
cut into the wiring and take a chance of short circuiting
apparatus, and putting the set out of commission.

Another thing which the average lavman cannot seem
to understand is why a set manufacturer (and this covers
90 percent of them) insists on leaving the back of the set
exposed. From the most expensive console down to the
cheapest midget, all the backs are exposed. For technical
reasons it would, of course, not be possible to board up the
back because it is necessary, with modern loudspeakers, to
have plenty of air through the back as well as through the
front. Yet, the manufacturer goes to great pains to put
a nice piece of ¢loth in front of the loudspeaker which pro-
tects the speaker from dust and also improves the looks
of the set itself.

A bright, five-vear-old boy would come to the conclusion
that what is good for the front of the speaker must, by the
sane logic. be good for the back of the set, and so he
conld, without overworking his mentality, suggest a cheap
wooden frame over which the same sort of eloth is stretched
and the entire frame fastened with four screws to the back
of the set. This wonld, of course, take care of the set
nicely hecause the several ounces of dust that collect during
a vear in the inside of the receiver could not get in, and
the condensers and other parts would give maximum ser-
viee: but the bright. young. five-vear-old would, of course.
not know that the set manufacturer is loathe to spend the
exira three or four ceuts that it would cost for such a
cover frame.

Once upon a time a leading automobile manufaeturer had
a good slogan. whieh I may paraphrase as follows:

“IPhenever worse radio sets are made, the radio industry
will make them.”
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POWER CABLE

Fig. A

Front view of the receiver. Refer all lettering to the schematic diagram.

Fig. B
The simplicity is self-evident.

Underschassis view.

IN THIS article the authors present a complete descrip-
tion of a novel receiver design incorporating a modern tube
in an "old style' circuit. No one who has owned a reflex re-
ceiver of ear?;er design will dispute the statement that its tone
quality was unsurpassed; the present modern development re-
tains this highly desirable characteristic and removes the
"bug-a-boos" wpich made previous designs impractical. Fur-
thermore, three distinct operations are secured in one tube;
even the best of previous reflex receiver designs required at
least one tube as the detector and another as the combina-
tion R.F. and A.F. amplifier. The "secret” lies in the use of
a type 85 tube. The characteristics of this heater-type unit,
whicﬁ operates at a filament potential of 6.3 V., make it con-
venient to use a storage battery, drycells, or 110 V. A.C. or
D.C.. for the filament, and a "B" battery or ""B" eliminator
for the plate supply. Controlled regeneration permits the
operator to locate stations by the "zero beat" method, where
the receiver is to be operated at a point remote from most
transmitters. ''Locals' operate a loudspeaker with excellent
volume; distant stations are easily tuned-in with good volume
on either the loudspeaker or headphones.
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HOW TO BUILD THE

""DIODE-TRIODE"

By R. D. WASHBURNE and
FRANCIS R. HARRIS

ACK in 1908 a patent covering the two-element “Fleming

Valve “or half-wave “diode” type of tube made its appear-

ance, and close on its heels, there followed another for the

three-element “DeForest audion” or “triode,” then, in 1914
similar protection was granted to Schloemilch and Von Bronk
who had conceived the idea of making the triode function sinmul-
taneously both as an R.F. and an A.F. amplifier. In lieu of a
tube, however, a crystal detector was used as the half-wave
rectifier required to complete this “reflex” receiver combina-
tion. An early type of perfected reflex receiver is illustrated in
Fig. 1.

In this circuit arrangement, only a single tuned R.F. trans-
former is required, R.F.T. 1; the second R.F. transfornier is an
untuned unit, R.F.T. 2; the device V may be any standard type
of three-element tube; the potentiometer 1’ is a type of volume
and sensitivity control which, in earlier days, was quite popular
(particularly, with “B” battery manufacturers'). Resistor R
is the usual rheostat.

Things stood at about this stage of development for a great
number of years; then, interest in the reflex circuit rapidly
waned. Within the next few months, however, consideration of
this novel circuit combination will be given considerable im-
petus, due to the advent of numercus tubes of varies character-
istics.

One of the most interesting of these is the new “duodiode-
triode” which is now available in two models, the “55,” requir.
ing a filament potential 2.5 V. and current 1. A., and the *85,
requiring a filament potential of 6.3 V. and current of 0.3A (both
models are discussed in the September, 1932 issue of Ranto-
CrarT). Fleming's “diode” and DeForest’s “triode” are here
combined in one envelope.

Thus, it becomes convenient to develop an interesting reflex
circuit wherein the actions of the dual R.F. and AF. triode
amplifier and the half-wave diode rectifier may he combined in
one tube, as shown in Fig. 2,

The action in reflex receivers is clearly outlined in Radio
Service Data Sheet No. 7, "“Day-Fan Five 5044,” December, 1929,
pe. 250. However, for the benefit of those who have forgotten
their reflex theory, and those to whom the new combination
may present a too-difficult problem, let us follow a signal right
through from antenna to reproducer.

Theory of Operation

The signal! picked up by the antenna is applied, through
coupling condenser C4, to the first resonant circuit which is
composed of condenser Cl1 and the winding S of R.F. trans-
former R.F.T.1; the effect of C3 in the branch circuit may,
for the moment, be neglected. The signal thus tuned-in de-
velops a voltage across coil P of the same unit and, through
coupling condenser C5, is applied to the control-grid of the
dicde-triode, V; the impedance of R.F.C. to signals within the
broadcast band is so high that leakage through it may be
considered negligible.

The R.F. signal, now amplified by the triode portion of tube
V, passes through primary P of R.F. transformer R.F.T.2, and
thence, via the leakage path (due to the shielding) afforded
by choke Ch. to ground (the chassis). At the same time, a
small portion of this R.F. energy is fed back, via feedback
condenser C3. to the control-grid circuit, thus producing re-
generation. This combination of two tuned circuits and regen-
eration results in fairly good selectivity.

The next step is to rectify the signal and this is accomplished
by applying the desired signal, as selected by the second tuned

RADIO-CRAFT for NOVEMBER, 1932
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REFLEX RECEIVER

Reflex Receivers are especially warranted in these days when one-tube sets are in demand.
In building the reflex here, the authors have used the latest tube available—the 85.

circuit C2 and the secondary S of the second R.F. transformer,
R.F.T.2, to the rectifier portion of the type 85 tube. (The
rectifier portion of the 85 tube is provided with two plates for
full-wave operation. llowever, it is necessary to obtain the
greatest possible output from the circuit, since it is limited to
one tube and consequently half-wave operation, which doubles
the output voltage, is more to be desired. For this reason,
either plate alone may be used or, as shown in the schematic
circuit of Fig. 2, the two may be connected together.)

The rectified signal develops a voltage across the primary of
the A.F. transformer, T, which induces a secondary potential,
of increased voltage, in the series-connected windings 81 S2.
This A.F. potential, applied to the control-grid of tube V, is
amplified by the triode section of the 85. The amplified potential
which is then developed across the output choke Ch. is applied
to the reproducer system through coupling condenser C6.

Description of Receiver

Although this receiver is capable of very satisfactory ‘room-
volume” reproduction of local prograns, it is designed primarily
as a headphone type of receiver. Consequently, the jack J is
so connected that when the headphones are plugged into circuit,
the reproducer is disconnected.

Socket 1 is provided for the power supply, which connects as
follows: G, “B+" 180 Vv.; P, “B—"; F—, “A—"; F+, “A+.”
Socket 2 is the receptacle for a plug which is wired to the
reproducer as follows: G, magnetic reproducer, or dynamie
reproducer output transformer Drimary plate connection; P,
magnetic reproducer, or dynamic reproducer output trans-
former primary “B+" connection; F—, field coil (if used);
F+, field coil (if used).

As shown in dotted lines, in Fig. 2, a variable condenser, C
3A, may be connected into circuit as an auxiliary control of
volume and sensitivity; it is shown in position in the cover
illustration. However, the writers prefer to dispense with this
unit, the resulting arrangement being as shown in the photo-
graphic illustration, Fig. A.

“Juggle” with condensers C3 and C4 until even regeneration
is obtained over the entire broadcast band, for a given size of
antenna. Align the tuned circnits by adjusting condensers ClA

and C2A, which are mounted on the condenser gang, while
listening to a weak signal.

An extremely important factor in obtaining correct operation
from this reflex circuit is the “phase relation” of the R.F. trans-
fornmers, as contrasted with the A.F. transformers which, in
this respect, are quite unaffected by a reversal of connections.
For instance, if the connections to primary P of R.F.T.1 are
reverse connected, it will be impossible to obtain even re-
generation, and instead the circuit will break into oscillation
at the shorter wavelengths.

This little set was designed to operate directly from a
storage battery, dry battery, or 6.2-volt transformer filament
supply and a “B"” battery or “B” eliminator plate supply. Its
operation under these conditions have been so interesting that
there is now contemplated a much more high-power design,
to be fully A.C. operated.

List of Parts

One U.S.L. two-gang variable condenser, 330 mmf. per section, with
trimmers, C1, 2

One Gen-Win antenna™  small-space shlelded screen-grid It.1°. trans-
former. for (450 mmf, condenser, R.F.TV1

One Gen-Win “Interstage” small-space shiclded sereen-grid RF. trans-
former, for 350 mmf. condenser, RLFT.2

One Hammariund type ECOS equalizing condenser, 2 to 35 mmf. (If
WA is not used, substitute as C3oa type EC-80 unit, 20 to 80 mmf.),
[N

Oone Hammarlund type MC-35 8 midget condepser, 4 to 33 mmf, ¢34 ;

One Xl-Variodenser type G-5, 500 mmf.. max., C4;

One Polymet mica-insulated grid condenser, 20 mmf.. CH:

Three Concourse 1. mf., 300 V. uncased paper condenser, 6, 7, U8}

One Concourse 25 mf.. 33 V.. tubular dry electrolytic condenser, €9

Ooe Lyneh metalllzed resistor, 2,500 ohms, K

One Siiver-Marshall L1 choke, 8O mhy., R

One Kenyon type BC Z000 AL output Impedance, 250 hy., Ch.:

One Kenyon type IB 12 4:1 AF, transformer (push-pull input typer, T

One off-on switch, Sw.:

One BALS, closed, single-circuit jack. T

One twin-post terminal strip marked Ant. and Gnd, ;

Une Kurz-Kasch dial. wirh transparent seale;

One Kurz-Kasch knob, for 3

e Blan aluminum chassis, 714 x 71 x 1 in, high;

One %-in. to 15-in. <haft adapter:

Two UX-type wafer sockets, 1, 20

One G-prong wafer-type socket, for V¢

One veready Raytheon type 85 duodiode-triode, V.

HEADPHONE 7 RETL ANY THREE=  RET2
ANTZ JACK \ ? ELEMENT TUBE i
1-..‘24 R.FT. 2 H
s : ‘
R.FT. 2 L
PHONES
| NN E \
1 1 W J P,
1 1 »
L <L | R
o 002-
CH ] "ME —- [+ [ l:
! 1 IS, |P. . J
i T y
Ca g CHASSIS -7 é_sw. ! L
SHIELD - >— > e o NG aw
P 22 [7[ = _B A— G A+ . B+
s N
d 4 d y 4
CHASS1S €9 L g:_“R _ Fig. 1, Above
ND, 4 €A P2 ~T 3 L \ Schematic of the simplified reflex.
= o ( ( G ‘g P
=

Fig. 2, Left

KaL0%) oja POWER —
'EcﬂJPj""' SDCKET 1
Fr—"F+ SOCKET

OF "85~

REPRODUCER \ ¢
r SOCKET 2 Fo_ F+

Complete schematic circuit of the ‘‘DiodesTriode”
reflex receiver. Refer to the photographs for

the placement of the parts.

RADIO-CRAFT for NOVEMBER, 1932

267

www americanradiohistorv com


www.americanradiohistory.com

THE LATEST
RADIO EQUIPMENT

THE "MULTIDAPTER"

ECAUSE the avalanche of new tubes

has caused thousands of set analyzers
and tube checkers to become obsolete, the
Radio City Produets Co. has produced the
very novel “Multidapter” pictured below.

In a single unit it incorporates all the
adapters suitable for testing the new
five-, six-, and seven-prong tubes and pro-
vides terminals for connecting all the ele-
ments in any manner suitable for a par-
ticular test. The adapter itself fits in to
all standard soclkets, hut for special cases
a cord and plug arrangement may be se-
cured. Indeed, it is an extremely timely
addition to the service field.

The Radio City Multidapter.

NEW BEEDE METER

ELLING for less than one dollar, the

new Beede meter illustrated below
meets the erying demand of Service Men
for a low-priced meter of good quality.
They are provided in all ranges, and with
the aid of multipliers, may be easily con-
verted into voltnieters. In fact, they may
be considered the *“small brother” of the
larger instrument described in the October
issue. Voltmeter types are also available.

The new small Beede meter,

268

FRANKLIN TUBE CHECKER

LLUSTRATED lelow is the new FRC

(Franklin Radio Corp.) tube checker,
model H-33. This checker has some very
desirable features such as testing facilities
for all of the new four-, tive, six-, and
seven-prong tubes including the new 83,
85, and 89 without the use of adapters.
It ehecks the plate current of both plates

The Franklin tube checker.

of the '80, 82, 83, 895; the pentode; and
the 866 mercury-vapor rectifier.

When testing tubes in this tester, D.C.
voltages are applied to the tube at the
rated values determined by the manufac-
turer, thus etiminating the necessity of
guess work. A table of normal readings
is included in the cover of the unit for
easy reference.

An extremely valuable feature is the in-
clusion of voltage terminals and resistance
continuity facilities on the left side of the
tester as shown. With these provisions,
resistors up to 2 megs. may he measured.
An additional feature is the faet that
the sockets may be removed to facilitate
changes for new tubes.

RADIO-CRAFT for
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; GALVANOMETER
SUSPENSION
PRODUCT of the G-M
L.aboratories, the gaivan-
ometer suspensicn, illustrated
at the left, faeilitates thie mak:
ing of galvanometer measure-
ments in locations where ex-
treme vibrations make pre-
cision galvanometer work the
exeeption rather than the rule.
Mechanical vibrations trav-
el, in phase, down the tripod
support and cancel. 0il pan
and vanes further effect the
damping.

£

16 MM. SOUND SYSTEM
ICTURED below is the new Western
Electric portable sound-on-dise, 16 mm.

motion picture projector known as the
type MPS-16 and MPD-16 which are de-
signed to project pictures from 16 mmni.
film at 24 frames per second in synchron-
ism with the reproduction of sound from
a 33 1/3 R.P.M. disc record.

The MPS-16 system includes one projec-
tor-turntable unit only for simplex opera-
tion, while the MPD-16 syvstem has two
such systems for duplex operation. All
necessary apparatus, exclusive of the
screen, is contained in two carrying cases,
one of which houses the complete projec-
tor-turntable unit and the other an ampli-
fier-loudspeaker unit. A 7.5 x 6.5-foot pic-
ture is obtained with a 2-inch lens with a
45-foot throw.

Left, the carrying case hous-
ing the projector; above, the
case containing the amplifier
and speaker in the w. E.
portable sound system,

NOVEMBER, 1932
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PORTABLE POWER UNIT

LD timers will remember the days,
O soine ten years ago, when a portable
receiver was really not portable unless
an auxiliary crew of six men were re-
quired to carry the batteries. Those who
were tortunate enough to possess a car,
could not afiord the space required for
additional passengers—the batteries took
up so much room.

All this is now changed. A.C. operated

receivers dominate almost every home in
thie metropolitan arcas, and with the addi-
tion of the portable power unit pictured
below, they are scon to envelope the
portable field as well.

As may he seen by referring to the
photograph, the unit is so designed that
it may easily bhe carried on the trunk
rack provided at the rear of the car—out
of the way of any and all passengers
that may be in the car.

Operated from a separate gasoline en-
gine, the device is designed especially
for publie address work where a relatively
large power consumption is required,
although it may be used for ordinary
radio receiver operation in conjunction
with phonograph equipment.

Because of its unique power supply, the
device operates independently of the car
hattery.

WANTED!

E are interested in publishing unusual
experiences of our readers in radio
reception.

If you get unusual DX reception, or if
you live in one of those unusual locations
where you can pull in slmost any station,
we would like to have your letters for
publication.

Woe are also very much interested in
recciving letters from those who receive
foreign broadcasts, particularly trans-oceanic
reception. All such fetters published, will
be paid for at regular space rates.

EDITOR.

New portable power supply unit.

NEW "MIDGET" SET

MIDGET receivers have so long dom

inated the radio field in this country
{about two vears—which is long for the
radio industry) that it is difficult to con-
ceive of any radio manufacturer now
producing receivers without at least one
midget in his line. Let’s see what Eng
land says.

Illustrated below is a mew model Eng:
lish radio set exhibited at the recent
radio exhibition held at Olympia, England.
Note, in particular, the diminutive size
of the tubes, coils, wire, etc., by compar-
ing them with the men in the foreground.

Don't worry, though—it's only a mode!!

The “midget” receiver by—.

NEW GERMAN DEVELOPMENTS

@ BEGINNING with this issue of RADIO-
CRAFT, the editors will attempt to bring
before its readers the latest devices and ad-
vances used in foreign countries. It is hoped
that by this procedure, readers will gsin a
better insight into the advances made in
foreign countries, and thus will be better fitted
to judge American standards. This month,
we start with Germany.

Pictured below is a new receiver manu-
factured by Teleiunken, of Germany.
Now, this receiver has many good points
which may well be incorporated in Amer-
ican sets.

First, the under-chassis view, shown to
the right of the set, is so constructed as
to make servicing a relatively easy mat-
ter. This, of course, is in direct contra-
diction to American standards.

New Telefunken receiver.

RADIO-CRAFT for

NOVEMBER,

Another feature is the fact that the
bleeder resistor is made in one long strip
consisting of individua! components me-
chanically held together. In the event
that one part of the strip goes—it does
not become necessary to replace the entire
unit. And, each and every part of the
strip has its value marked on it, so to
avoid useless looking through ‘parts
lists"” in order to find the value of the
defective unit. Parts lists are provided
for replacement work, of course.

Under-chassis view of the receiver,

1932
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The tuning dial is especially unique.
The extreme right-hand photograph shows
it. DBesides having a velvet vernier dial,
all stations are marked on the dial to
prevent coufusion when tuning for sta-
tions.

Here's a tuning dial that's not a toy.
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ELECTROMAGNETIC MUSIC

An interesting description of the manner in which
a new musical instrument produces a wide range
of frequencies without the use of vacuum tubes.

Fig. A
Photograbh showing the '“works™ in the larger
model instrument.

Fig. B
The size of the '"Gnome'" may easily be esti-
mated from this picture.

ElCl/TER SUPPLY

/
METAL TOP

LINE

3 e 1 AMPLIFIER OR
.- RADIO SET

—d

Fig. 1
A sketch itlustrating the principle of operation
of the "“Gnome.”
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By E. E. KASSEL*

ANY types of eleetrie organs

utilizing vaeuum tubes and curi-

ous circuit arrangements have

been built, operated, and de-
scribed in this and other publications.
These instruments have all had some in-
herent faults such as poor tuning, limited
pitches, limited qualities, cumbersome
equipment, high ecost ot production, in-
ability to collaborate with an orchestra
bhecause two or more instruments cannot
be successfully synchronized, and many
other bad features which have so far hin-
dered progress in this line.

It is the belief of Ilvan Eremeeff, Rus-
sian physicist with laboratories in this
conntry, that the above mentioned difh-
culties may be obviated by employing a
combination of phonie wheels and an elec-
tromagnetic system to generate tones.
Such a svstem would not be subjected to
the eccentricities of systems employing
vacuum tubes. As a result of this con-
tention, two types of musical instruments
have been developed and are illustrated
in Figs. A and B,

The larger instrument, shown in Fig. A,
is a syntheti¢ type, operating on principles
involving the synthesis of fundamental
frequencies with harmonie, sub-harmonic,
multiple, and fractional frequencies, for
the production of musical tones ol prede-
termined pitch, volume, and tone quality.

In addition to the numerous different
tone qualities, various tonal effects are
produced with the aid of a novel keving
system. As shown in the photographs and
in the sketch of Fig. 1, the keyhoards con-
sist of stationary metal keys which are
sensitive to the touch ot the fingers, the
greater the pressure, the better the con-
ductivity, and the greater the volume of
the output. The pitches of the keys are
in accordance with standardized piano
kevboards, and therefore, anyone skilled
in the art of playing a piano or organ can
shortly adapt himself to the operation of
these instruments.

Theory of Operation

The many different tonal effects cre-
ated by the various keying touches re-
semble certuin known musical sounds as
well as many new and heretofore unknown
musical effects. The effect of plucking on
a stringed instrument; a piano effect, pro-
duced with the aid of a tone-diminishing
device; an organ effect, in which the tones
are carried out as long as the hands re.
main on the keybhoard; a staccato effect:

a light flute effect; a slur effect, and others
are among the many tonal variations
available with a keyboard of this type.

The source of the tones in these instru-
ments is a series of multi-toothed phonic
wheels of the magneto type, and their co-
operative adjustable iron core magnets as
illustrated in Fig. 1.

Reterring to the figure, a pulley E,
driven by a belt F, rotates a tooth wheel
D, placed directly under a pickup magnet
C, which is excited by an exciter coil B.
As a result of the changing magnetic tlux,
an BEMF is generated which is directly
proportional to the speed of the wheel,
the number of teeth, and the size of the
pickup magnet C. The pitch or trequen-
cies of the voltage generated depend, of
course, upon the speed and number of
teeth in the wheel D. The phonic wheels
placed upon shafts which revolve by pul-
leys ot different diameters and at different
predetermined speeds, according to the
frequencies of the pitches of a musical
scale, collaborate with their magnets for
producing tones of different pitches. These
tones are then fed into an ordinary radio
amplifier, and then, of course, to the lond-
speaker.

The smaller instrument has been called
a “Gnome” and works on the same basic
principles as employed in the larger type
of instrument described ahove. lHowever,
while the large type obtains tone peculi-
arities by the accurate synthesis of dif-
ferent frequencies at different intensities,
the "Gnome” produces tone quality with
the aid of a dial wave-alteration control,
in which wave forms are moditied by the
selective eonnection of the output circuit
to different taps of a transformer, or by
a systemn of condensers which are adjusted
by a dial,

In both cases, however, the performer Is
seated upon a bench which has a metal
top to which the circuit of the instrument
is connected, the body of the performer
acting as a conductor to the metal of the
keys, the sensitivity of the touch of the
fingers determining the effect of tones, as
previously deseribed,

A rather novel feature introduced by
these instruments is the new method of
musie writing, including the accurate sci-
entific delineation of curves representing
wave forms, in place of ordinary notes and
symbols as used in ordinary music writ-
ing today., These new methods correctly
indicate pitch, by frequency numbers; vol-

(Continued on page 297)

*Mechanical and DPhotoelectric Instrument Laboratories.
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Note the placement of two speakers, one located over a palnting of
Maria Postsch.
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CHURCH SOUND SYSTEM

By KARL DOBESCH, Berlin

T. STEPHAN'S CATHEDRAL OF VIENNA, a marvel of

Gothic architecture, was handicapped by poor acoustics.

Its magnitude made it virtually impossible for the preacher

to be heard throughout the nave, inasmuch as the high-
towered curved ceiling, through its multiple echoes, drowned
the words. In the presentation of ecclesiastical music, the ais-
tance of 100 meters (330 feet) between the main altar and the
big organ manifested itself unpleasantly by the elapse of 1/3
of a second which the sound requires to overbridge the distance,
thus causing considerable difficulty in the way of timing the
music and the choirs.

In order to do away with these deficiencies, the chapter of
the cathedral tried to bring about improved acoustic conditions
by appropriate measures. The task in question was fulfilled
completely. After numerous acoustic experiments which were
undertaken, it was found that an installation of eleven electro-
dynamie loudspeakers was necessary. The placing of the
speakers was made, keeping in mind that there should be an
equal amount of sound energy in the northern and southern
transepts and in the side aisles.

Several loudspeakers had to be especially shielded to sup-
press echoing. In installing the loudspeakers, not only was the
attainment of the best possible acoustic qualities a main
factor, but it was also necessary to set them in the least con-
spicuous places, so as not to disturh the architectural beauty
of the interior in any way. Apart from the small dimensions
of the loudspeakers, this requisite was fulfilled by a coat of
stone-gray paint. Built in the ornaments and carvings of the
pillars, in the altars and in the chairs of the choir, they are
practically invisible in the dim light of the cathedral.

(Continued on page 298)

Another speaker placed at the southern part of the church, near a
monument of Emperor Frederick III.
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Fig. A
An excellent photograph illustrating the as-
sembly of the Velocity Microphone. The three
permanent ma0nets support a magnetic frame
between which the corrugated, duraluminum
strip vibrates, as shown above at the top.

Fig. B
An illustration of the flexibility possible in
placing the artists with the new microphone,
In the older tybes, It was necessary for all the
artists to face the front of the microphone, but
with the Velocity microphone, the artists may
be anywhere around it.
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THE VE
MICRO

LOCITY
PHONE

All of the microphones developed and used in the past utilize,

for their action, the pressure

variations of the impressed

sound. In this latest development, the action of the micro-
phone depends upon the velocity of the impinging wave.

By J. P. TAYLOR*

ROM the early days of broadcasting,

the studio microphone has presented

the hardest problem engineers have

had to meet in their constant efforts
to improve broadcast fidelity. Early carbon
types were unreliable and of poor quality.
They were improved upon—but were
never entirely satisfactory because of
their high background noise and suscep-
tibility to blasting. Meanwhile, speech
input and trausmitting equipment capable
of reproducing faithfully the range of
frequencies from 30 to 10,000 cycles had
been developed. A miecrophone of equal
range was imperative.

The condenser microphone was the an-
swer. Transmitting with fair fidelity the
entire range, it presented a real advance
and soon became an accepted standard.
Recently other tvpes of microphones have
been introduced. These have had about
the same characteristics as the best con-
denser microphone but have had an ad-
vantage (under certain circumstances) in
that they did not require a closely linked
amplifier.

Despite the 30-t0-10,000-cycle range of
the condenser and other recent types of
microphones, they did not satisfy the
more discriminating engineers. The fre-
guency curves hy which thev were judged

were fairly flat—but they were made by
the actuator method. In this method of
catibration, the pressure of the sound
wave is simulated by a vibrating rod ex-
erting a mechanical pressure on the dia-
phragm of the microphone. Engineers
were openly doubtiul of the veracity of
this method—they thought they could de-
tect in the reproduced signal whistles and
lisps which could be due only to the un-
natural accentuation of certain frequen-
cies. They decided to check it by the
Rayleigh disc method.

A pure sound wave of known frequency
and amplitude is generated bv the Ray-
leigh disc. Since this is essentially a
sound wave in free space, it makes pos-
sible very accurate measurements of mi
crophone response. As these engineers
expected, these measurements showed all
available microphones to have various
peaks and dips. Having proved this, they
had no difficulty in determining the
reason.

All the microphones used up to this
time employed a diaphragm which offered
a relatively large and impeding surface to
the passage of the sound waves, These
waves were reflected by this surface and
hence the pressure on the diaphragm was

(Continued on page 299)

*Transmitter Sules Encineer, R, C. A, Vietor Co., Inc.
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Schematic circuit of the new model 663.
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Above is a completely assembled, and below a dis-
mantled view of the crystal microphone.

“~TIP JACK
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HE Modet No.
663 volt-chmine-

ter illustrated
here has been
designed to answer

the demand for an
ohmmeter capable of
measuring both very
low and very high re-
sistances. The voit-
age and current ranges have been added
to make this instrument as universal in
its application as possible. This instru-
ment should really be considered as a volt-
ohimieter, the current ranges simply add-
ing to the usefulness of the device.

The circuit {(shown here) has been built
onte a molded black bakelite panel of
the same style and dimensions as the
panel used in the Model No. 660 described
in the Seprember 1932 issue of this maga-
zine. In appearance, the 663 is exactly
similar to the 660; the panel is complete
as a unit, no parts being mounted in the
case itself.

The meter used in the 663 is a Model
600 microannuneter, having a full-scale
sensitivity of 50 microamperes. This sen-
sitivity is required for the higher resist-
ance ranges. A very small diameter
tubular pointer on the meter with a knife
edge tip is also used. This is the same
pointer as is now Dbeing used in the Model
301 instrument in the 660 Analvzer. An

ANNOUNCING THE WESTON 663
VOLT-

By L. YAN DER MEL

OHMMETER

etched secale, showing 0-1,000 ohms above,
and 0-25—5—10 volts and milliamperes
below the arcs, is supplied.

Energy for the ohmmeter ranges is sup-
plied from self-contained batteries. Three
Burgess No. 5360 or Eveready No. 781
and one Burgess No. 2 Unit Cell or Ever-
eady No. 950 Unit Cell are required. These
batteries fit into clips mounted on the
rear of the panel where they are access-
ible by removing the panel from the case.

A twenty-four pesition, one-deck switeh
is mounted under the panel in the same
manner as the switch is mounted in the
660 panel. This switeh 1s arranged to
operate through eight positions only, giv-
ing seven chmineter ranges and one po-
sition both for “Velts and Milliamperes.
Battery-voltage conmipensation is obtained
by the same arrangement as used in the
AModel 660. The control knob is located
in the same relative position and appro-
priately designated “ohmmeter adjuster.”

Seven tip jacks are used on the upper
left hand side of the panel for the six
voltage ranges. These jacks are of the
same style as used on the Model 660 and
are connected to the meter only when the
switch is in the “Volts-Milliamperes” po-
sition. All voltage ranges are on the basis
of 1,000 ochms per volt—a recognized volt-
meter sensitivity for all classes of
vacuum-tubes popular in other fields.

(Continued on page 297)

THE CRYSTAL

N the opposite page is illustrated and
described the *“Velocity Microphone,”
whieh shows promise of invading the
sound field to no small extent. P’revious
issues of this publication have carried de-
seriptions of the crystal loudspeaker, and
mention was made of a crystal micro-
phone. At the left is illustrated a new
type of unit utilizing the same principles
as the erystal speaker—the erystal micro-
phone.
ltoused in a heavy, black, metallic shell,
as illustrated in the upper part of the
photograph, it represents a very decided
advance in nmicrophone technique. A view
illustrating the component parts is shown
in the lower part of the photograph.

Construction

The assembly of the microphone is very
simple. The two plates of the erystal are
mounted, sandwich-like, near the terminal
end as shown. One edge of the crystals is
cemented to the shell, leaving the other
end (the erystal is wedge-shaped) free to

1932
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MICROPHONE

vilrate. The drive rod is attached to the
free end.

The diaphragm is cone shaped, and its
apex is rigidly attached to the drive rod
mentioned above. Contrary to. the con-
ventional ~diaphragms wused in micro-
phones, the type made use of in this con-
struction is of impregnated, soft ecard-
board. In this manner, metallic rattles
are done away with; critical annealing'and
stretching is entirely eliminated; and: the
diaphragm may be dismantled for in’s'pec-
tion without any fear of it not functioning
properly after it is put together again.

Using the Microphone

The advantage of the unit is the fact
that it may be connected directly into the
grid and filament of a tube without any
transformers of any sort. The volume con-
trol for the unit may bhe connected directly
across the microphone terminals.

Of course, if the leads irom the micro-
phone to the amplifier are to he very long,
a transformer hetween the *“mike” and
the line is recommended.
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HOW TO BUILD AND OPERATE A

UNI-DIRECTIONAL

— — LOOP ADAPTER

FOR THE BROADCAST FAN

By C. W. PALMER

OME time ago, the Aeronautical
Branch of the U. S. Department of
Commerce issued a bulletin in which
au advanced type of direction finder

was described. In this direction finder
a single. small loop-aerial is employved,
It gives the direction of {he transmitting
station and also the sense of deviation
of the line of flight of the airplane from
this direection.

With these facts in mind, it occurred
to the writer that such a unit could be
used to advantage for broadcast recep-
tion, when it is desired to employ a loop.
In the first place, no special input circuit
for the broadecast set is necessary as the
loop unit is merely connected to the
aerial terminal of the broadcast receiver;
and, in addition, the best point of recep-
tion for the loop for a particular station
is indiecated by visuql! means, through the
use of a zero-center pointer type of mil-
liammmeter.

So much for the advantages of the loop;
let us now consider the method of opera-
tion of the device. Suppose that we have
two loops connected in series as shown
in Fig. 1. Terminal B is the mid-point
of the two loops and connects directly to
the aerial post on the receiver. The
ground post of the set is connected to A,
terminal C being open. Under these con-

set instead of terminal A, then loop No. 1
would be operating; the only difference
being that the phase of the signal would
be shifted 180 degrees—a matter of small
importance.

If an automatie switeh is connected in
the circuit that would use loop 1 for a
fraction of a second and then switch to
loop 2, and it the loops were correctly
connected, the net resuit in the loud-
speaker would be the same as if only a
single loop were used—except for the
small break in the signal due to the time
taken in switching from one loop to an-
other. KExactly the same results may be
obtained by using a single center-tapped
loop as in Fig. 1B.

The adaption of the single loop aerial
to direction finding purposes utilizes the
distorted field intensity pattern which re-
sults when the loop is neot symmetrical
with respect to the ground. The field in-
tensity pattern for the reception of a
transmitted wave by a loop-aerial is nor-
mally in the form of a figure-of-eight.
(See Fig. 2.) Lack of symmetry of the
loop-aerial with respect to ground may
result in any of the distorted forms
shown in Fig. 3. The cause of these
changes is the wertical effect (in other
words, the loop operating as a simple
vertical aerial) and the phasing of this

ditions only loop No. 2 is in operation. current with the npormal loop-antenna
if, now, terminal C is connected to the current,
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Field pattern for an ordinary loop. Coordination of two loop patterns,
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An ordinary loop cannot be
used with a broadcast re-
ceiver because of ganging
and additional tuning diffi-
With this circuit,

the loop may easily be

culties.

adapted to any receiver
and has uni-directional re-

sponse characteristics.
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SYNCHRONIZING ||
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Fig. B

When the loop-aerial is tuned to reso-
nance with the frequency of the signal
being received, and the ground is dis-
placed so that the vertical effect is pres-
ent, the current due to this vertical ef-
fect is 90° out of phase with the normal
current in the loop aerial. This gives the
effect shown in Fig. 3A. If, however, the
loop is not resonated, the current due to
the vertical effect is in phase with the
current in the loop and the patterns of
Fig. 3B or 3C results, depending on the
relative amplitude of the current due to
the vertical effect and that due to the
loop-aerial. It is this distorted field pat-
tern that is utilized to provide the direct-
reading indication of the direction of the
transmitting station.

The Two Field Patterns

Refer to Fig. 4. This shows the co-
ordination of two wave patterns on op-
posite sides of the center tap of the loop;
that on one side being indicated by the
full lines, and that on the other by the

Fig. 7
Constructional details of the loop. Elther a
box or plane type may be used.
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dotted lines. The completed field pattern
is then indicated by the composite dia-
gram as shown. If the signal comes
from direction C, the voltage induced in
the loop from either of these patterns is
equal (O to A). 1f, however, the signal
comes from the direction Cl, the voltage
received on the loop for pattern Y will
be equal to 0-Al1 which is greater than
that for pattern X, namely 0-A2. Sup-
pose, now, that the signal comes from
direction C2. The received voltage for
pattern Y, that is, 0-A3 will be much less
than that for the pattern X or O-A4,

Thus it is readily seen that if some
means is secured for measuring the rela.
tive intensity of these two signals, not
only can the direction of the transmitting
station be determined, but also the scnse
of deviation can be estimated.

Let us see, now, how these field pat-
terns may be utilized for direction find-
ing. Counsider the loop pattern of Fig.
3C. Due to the vertical effect, the re-
sponse of the loop to the left of the cen-

ter is greater than that at the right.
This means that if a switching arrange-
ment were provided to alternately use
terminals A and C, and if at the same
time a D.C. milliammeter is connected
tteross the loudspeaker tecrminals, and itls
connections reversed in synchronism with
that of the loop terminals, the D.C. mil-
liummeter will always read in one direc-
tion. For instance, refer to Fig. 4.

A signal from C2 generates a voltage
0-A4 due to pattern X and an opposite
voltage O-A3 due to pattern Y; the awer-
age is some value between the two. If
no switching took place, the milliam-
nieter or galvanometer would read zero
always, but if the loop terminals and the
galvanometer terminals are switched in
synchronism, the meter will always read
to the left. The unit that does the switch-
ing is called the synchronizing unit, and
that ecircuit in which the milliammeter
or galvanometer is connected is called
the owiput unit. The schematic circuit

(Continued on page 301)
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Schematic circuit of the Air-Loop unit.

The photographs show the location of the parts.

Fig. 6, lower right
The antenna filter system which is sometimes needed for proper operation,
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TRIPLE
SHIELD
COUPLING

VOL.CONT.

PHONO

RADIO PHONO OR CONTROL N:BAT.OFF TONE

iy E————

BOX

Left, the P.A. amplifier and right, its Aute A.C. Supply Unit.

INTERSTAGE TRANS.
& FILTER BLOCK

FILTER POWER

OuT: BAT. ON CONTROL

Fig, A

CHOKES TRANSFORMER

CONTROL
UNIT

AUTO A.C.
POWER UNIT

The cables for connection to the control box are also shown at the right.

A UNIVERSAL P. A. AMPLIFIER

By LEON J. LITTMANN,* B.S. in E.E., E.E.

O many uses have bheen found for
public-address amplifiers that it is

no wonder that their use has heen
constantly increasing. While there

are many such systems available. they are
usually large, costly, and take consider-
able time to install. These short-com-
ings have prevented alert Service Men,
with a small purse, from reaping the hene-
fits which they should uundeniably enjoy
by renting or selling P.A. installations.
Rapio-Crart  and other publications
have, in the past, outlined in detail the
numerous uses to which P.A. systems may
be put, and therefore any further at-
tempts to expound them here would be
superfluous. Suffice it to say, however,

* Chief Engineer, Coust to Coast Radio Comp.

»
1000 MF.
) .é. ELECTR.
7.5 Y : X
VOLTS e [ ¥ o
; I—% — {’
.f l

CHOPPER

Fig. 1, right
Schematic circuit of the P.A. system and power
unit. Al values are shown in the diagram.

Fig. 2, above
Circuit arrangement of the power-supply unit.
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that the system to be described may prop-
erly be termed a “universal amplifier,”
for the simple reason that it is designed
for use either in an automobile or in
any stationary location.

The amplifier itself, illustrated at the
left of Fig. A, is designed to operate di-
rectly from a 110-volt, A.C. source with-
out any additional equipment with the
exception, of course, of the microphone
or turntable, and loudspeakers, and is
capable of delivering 15 watts of undis-
torted output which is sufficient to sup-
ply an auditorium having a seating ca-
pacity of about 2.500. Obviously, with re-

dueed volume, it may be used in small
dance halls, churches, etc.
When the system is to be used in a

sound truck and is to be operated from

storage batteries, the unit shown at the
right of Fig. A is connected between the
6-volt storage battery and the amplifier,
Thus, it takes but a few moments to ar-
range the system for either portable or
stationary work,

It should be noted that the tubes may
be operated directly from the car storage
battery—the only purpose for this pro-
vision being to enahle the use of an in-
expensive 6-volt auto A.C. power unit.
It is clear that such an arrangement re-
sults in increased efficiency of the entire
system.

The Amplifier

The schematic circuit of this amplifier
is illustrated in Fig. 1. As may he seen,
it consists of two type '37 tubes in a
push-pull connection,
feeding four type 42

TONE CONTROL 43
L001-MF EACH

tubes in a parallel
push-pull connection.
The output trans-
former is (designed
for either 33, 7v..
15, or 500 ohm out-
puts. The usual
power supply unit is
provided.

The amplifier itselt
is equipped with
four switches, SW.1,

bheing in the primary

side of the power
transformer, YT f§
SW.2, being con-
nected as shown, and
when closed, lights
the filaments of the
(Continued on
page 300)
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THE SPECIALTY TESTER

Fig.
Front view of the “specialty tester” wit

A
h its prods and line cord and switch,

Fig. B
Rear view of the tester illustrating the placement of the parts.

T is the odd things in experiments and
radio service work that are most an-
noyving to the experimenter and Serv-
ice Man; that is, the things that even

the best of set testers do not seem 10
locate or provide means for locating. The
odd things referred to are: eapacity val-
ues, resistance, and output voltage. With
this thought in mind the “specialty tester”
was designed.

Compactness a Feature

The first consideration was to make
the instrument eompaet and, therefore,
portable; the final dimensions being 5!,
X 714 inches. The next problem was to
get 33 pieces of apparatus into this space.
This was finally accomplished, as may he
seen from the photographs of Figs. A and
3. Cost was another consideration; it

RADIO-CRAFT for

NOVEMBER,

Note its small size.

had to fall within the finanecial means of
evervone, and Yet use standard, easy-to-
get parts. The parts as listed (hasing
the cost at recognized wholesale prices)
amount to approximately §26.00. This
inelndes a drilled and engraved panel.
Most of the up-to-date testers incorpor-
ate some of the features of the “specialty
tester”’—the older types, praetically none.
In any case. the use of the measuring

features of the speecialty tester in a set
analyzer is sometimes rather incon-
venient.

The ecapacity, resistance, and output

voltage ranges each have three ¢calibrated
scales, and the selection of any range is
made via a four-pole. nine-throw switeh.
All readings on the panel uare abbreviated
as follows: “H.0.” is high ohms (means
“high resistance”) range, from 0-100.000

1932
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A description of an extremely small size
tester capable of measuring and testing
small and large condensers and resistors.
It also incorporates an A.C.-D.C. volt-

meter for output measurement work.

By JACK GRAND

ohms; “M.O." is medium-ohms range of
0-10,000 ohms; “L.O.” is low-ohms
range of 0-1,000 ohms; *“H.OP” is high-
output range of 100 volts A.C.; “M.OP”
is medium output range of 10 volts A.C.;
“1..0P" is low-output range of 1. volt
A.C; “H.C." is the high-capacity range
from 4 to 14 mf.; “M.C.” is the medium-
capacity range from .1- to 4mf.; “L.C.”
is the low-capacity range from .00025- to
05-mf. The abbreviation for the adjust-
ers is “ADJ"; for the ohins loeator “0.1."7;
and for output eapacity “0.C.”

The ohm and output-mcter incorpor-
ated in the specialty tester was described
in the August issue of Ranio-Crarrt, It
is suggested that the constructor have
that issue handy for reference.

Capacity Measurements

To obtain capacity readings from .00025
to 14 mf., three current ranges of 1., 100,
and 500 ma. will be required (note the
low-capacity ranges obtained with this
tester).

Te & number of readers analyzing ca-
pacity circuits, it would appear that re-
sistors are unnecessary. Such is not the

(Continued on page 303)

OpT. cap.

Fig. 1
Schematic circuit of the tester.
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Above external, and below, internal view of the
Interesting analyzing adapter.

HE ever increasing number of new

tubes and their varied applications

make it difficult for the meodern

Service Man to keep abreast of the
times with his testing equipment. When
the type 57 and 58 tubes came out, the
writer found it necessary to bring his
equipment up to date.

A 8

rd -

&

L
1

NON REVERSIBLE PLUG RECEPTACLE. —

Fig. 1
Schematic circuit of the adapter.

#* CAPS ON WANDLES
TUBE BASE ARE SHOWN l]
BOTTOM SI0E UP T,

Six PRONGS

TO TP
MINUS _o——astm JACK N2 §
15v

\]
v ™

—

———— -D-
_— T0 TIP
—— JACK Ng 12 ||

SEVEN PRONGS
-C-

e — -}

PLus

Fig. 2
Details of connections of the cables.
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UNIVERSAL

ANALYZER ADAPTER

A description of a unique device capable of facilitating

the measurement of all tube voltages

and currents.

By HERMAN BUBLITZ

Having an A.C.-D.C. voltmeter, it is
simple enough to take voltage readings
right at the sockets, but when current
readings are to be taken, well that’s an-
other story. In order to overcome this
difficulty without spending a small for-
tune for a new analyzer, the adapter,
herein described, was huilt,

It enables one to take all voltage and
current readings at the tube sockets; al-
tows all tube connections to be opened
for the purpose of inserting phones for
audible testing, or for the introduction
of signals on the grids of tubes by means
of a pickup, an oscillator or the antenna.

With the addition of one or two 4.5-
volt “C” batteries, tubes may be tested
for mutual conductance right from the
set. They may also be tested for shorts
with any continuity tester the Service
Man may have.

Description of Tester

As may be seen from the photographs,
the adapter consists of a box of suitable
size and three cable extensions with their
necessary tube bases and multiple con-
nectors. Three separate cables were
chosen in order to obviate the nhecessity
for numerous small tube adapters, which
are easily mislaid, and which have a habit
of remaining in the socket of the set,

SAW OFF
HERE

Fig. 3
illustrating the construction
plug handles.

Details of the
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making it sometimes difficult to extract
them when testing the chassis.

No exact constructional measurements
are given here, since the adapter may be
built to suit ones own idea. It may even
be incorporated with a multi-scale volt-
meter and ohmmeter in one case, con-
stituting, in this fashion, a complete serv-
ice unit. N

The tip jacks recommended come in
pairs, one red and one black. Thus, seven
red and seven black ones are used. Mount

them in the following order, referring
to Fig. 1.

Jack Nos. 1, 2, 3, 4, 5, 6, and 10 are
black;

Jack Nos. 7, 8, 9, 11, 12, 13 and 14 are
red.

This places a black one (No. 10) in a
row of red ones. Since this is the cath-
ode, all voltages are measured from No.
10, except in the case of UX tubes. (The
cathode, of course, receives the negative
meter prod.) When grid-bias voltage is
read, then the cathode receives the posi-
tive meter prod.

In the first row, jack No. 7 is red,
the others being black. This jack is used
solely for the insertion of a length of
wire, about 6 to 8 inches long and con-
taining at the free end a tube clip, to
he used when testing screen-grid tubes,
Mount the switches (D, E, F, G, H, and
I in Fig. 1) all in one direction so the
operator can readily tell whether they
are open or ctosed. Since the tip jacks
are of the insulated type, a metal panel
and wafer sockets may be used.

The multi-plug extension may be
fastened on either side or end of box.
In constructing the cable extensions, it
is advisable to use a very flexible cable
with a rather loose braiding around it.
As will be seen, the cable has a UX base
and contains five wires, thereby permit-
ting the testing of 22 and ’32 types of
tubes.

In order to construct the tube-base han-
dles, secure three hardwood file handles
having a diameter of 11, inches, saw both
ends off and drill a 33 inch hole all the

(Continucd on page 304)
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RADIO-CRAFT KINKS

Practical Hints From Experimenters’ Private Laboratories

Prize Award

A CODE-PRACTICE ADAPTER
By Joseph X. Reilly
FINDING it necessary, recently, to build
up an instrument for code practice, the
idea occurred to the writer to use a dyna-
tron oscillator as the source of the note.
A simple instrument was then con-
structed, iltustrated in Fig. A, following
the recommendations of Don Hale, in the
August, 1932 issue of Elccironics maga-
zine, pg. 268, In the screen-grid tube cir-
cuit described by Mr. Hale, there exists
not only a dynatron-oscillator action at

Fig. A

Fig. B

Fig. C
This idea is not as wet as it may appear.
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$5 for a Practical
Radio Kink

As an incentive toward obtaining radio
hints and experimental short-cuts, *'Radio-
Craft” will pay $5.00 for the best one sub-
mitted each month. Checks will be mailed
upon publication of the article.

The judges are the editors of "Radio-
Craft”” and their decisions are final, No un-
used manuscripts are returned.

Follow these simple rules: Write, or

preferably type, on one side of the sheet,
giving a clear description of the best radic
“kink” you know of. Simple sketches in
free-hand are satisfactory, as long as they
explain the idea. You can send In as many
kinks as you wish. Everyone is eligible for
the prize except employees of “Radio-
Craft” and their families.

This contest closes on the 15th of every
month, by which time all the Kinks must be
received for the next month.

Send all contributions to Editor, Kinks
Department, c¢-o0 *“Radio-Craft,”” 98 Park
Place, New York City.

audio frequency, but also a variable-fre-
quency characteristic; the novel feature is
that the periodicity is under the direct
control of a filament rheostat, R1 in Fig. 1.

The two clips on the leads of the "B”
cable, shown in Fig. A, may be connected
directly to a “B” battery supply of about
110 V., or they may be connected into a
radio receiver at a point along the voltage
divider where this voltage may be derived.

The phones constitute the A.F. reso-
nant circuit. In some instances it may
be desirable to bypass the high-voltage
supply by a condenser C of about 0.1-mf,
Resistor R3 establishes the maximum po-
tential applied to the filament.

A SIMPLE LABORATORY RHEOQOSTAT
By F. R. Harris

DON'T know how many of you fellow

experimenters have discovered the fact
that the replacement elements sold for
use in the bowl type of electric heater
make most excellent power resistors; but
for those who haven't, my tip is: give
them a trial.

They have a resistance of around 18
or 20 ohms, their power dissipation ca-
pacity is very high, 600 watts or so, and
properly mounted away from inflammable
material one need not worry about tem-
perature rise—they are designed to oper-
ate at red heat.

These elements are made in two gen-
eral types; those with a standard screw
base and those with a band of brass at
each end which is rastened to terminals
with serews. The former type can be
mounted in porcelain sockets and wired in
any desired series or parallel combina-
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tion; the latter type may be mounted on
i spindle supported between trunnions
and variation in the resistance is then
conveniently obtained by means of a con-
tact arm, as shown in Fig. B. A knob
is provided for rotating the spindle.

About the only eritical dimension on
the whole job is the length and setting
of the swinging arm. If made too short
or set incorrectly it will bind and jump
upon rotating the variable element. The
recommended length is 314 ins.; the best
setting is ecasily determined.

The wiring diagram, Fig. 2, shows that
the unit may be so connected as to use
a fixed resistor only, screwed into the
socket; the variable resistor alone; or
both in series.

CORRECTING A REMOTE PICKUP
FAULT
By A, P. D'Ambria
A RADIOQO broadcasting problem was re-
cently solved when station KFKU
of the University of Kansas offered two
lessons in swimming—via radio.

In order to add realism to the broad-
cast, the director of programs conceived
the jdea of having the performers not
only dress in appropriate costumes, but
actually go through the motions in a pool
during the instruetion. Accordingly, the
microphone was moved to the varsity
swiniming pool, as shown in Fig. C.

A rehearsal of the broadcast brought
out the fact that conversational tones
echoed and re-echoed throughout the en-
closure. Various schemes to correct this
condition were tried—without success. A
happy solution to this problem finally was
found in the use of a canvas canopy over
the pool. This not only eliminated the
echoing but concentrated the “splashing”
and “paddling about” of the pupil and
added realism to the broadcast.

c22
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Fig. 1
Schematic circuit of the code-practice set.
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Wiring diagram of the replacement power unit,
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FIG.33

FIG.34
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ADAPTERS FOR

By F. L. SPRAYBERRY*

WENTY-NINE out of onehundred-

eighteen adapters have been de-

seribed in the October. 1932 issue of

this magazine. The adapters as de-
scribed are suitable for use with Jewell
analyzers. In this issue. we complete the
list of adapters for use with Jewell ana-
lvzers, and proceed, next month, with a
description of adapters designed for use
with Weston analvzers., Following this,
will be a description of the adapters re-
quired for other standard makes of
analvzers.

No. 944BRA, Fig. 30, is used with set
analvzers in conneetion with adapter No.
944 BRB. This adapter permits the plate-
current reading of the BR rectifier tube.
No. 944BRA is placed in the eliminator
socket while No. 944 BRB is placed in
tlie analvzer socket. A four-prong plug.
or any other plug with the broper four-
prong adapter is then placed in the No.
944BRA adapter. May be used with Jew-
ell models 117, 133, 133A, 137, 198, 199,
408, 409, 464, 577, 578, 579. 581 and 660.

No. 944BRB, Fig. 31, has been described
in connection with No. 944BRA. How-
ever, this adapter may also he used in
tube checkers if a proper current-limiting
resistor is used, or il the plate voltage is
low enough to prevent a high plate
current.

No. 944BHR, Fig. 32, is used to test the
Raytheon BA and BH tubes in tube check-

ers. The adapter is placed in sockets
which test the '80-tvpe tube. May be
used with Jewell models 209, 210, 214.

533, 534, 535, 536. 538, 540. 597, and 675.
If desired, these adapters may be used in
pairs in connection with set analyzers to
give the regular plate-current reading as

tlie other in the analvzer socket. May be
used with Jewell models 198, 198, 408, 409.
444, 531, 566, 577, 578, 579, and 581 set
analyzers and test panels.

No. 955K PT, Fig. 33. is used for con-
necting an output meter across the plate
and screen-grid of pentode tubes. May be
used in conneetion with the Jewell 559
output meter or the Jewell 444 and 660
set analyzers.

No. 9558PT, Fig. 34, is for connecting
an output meter aeross the two plates of
a triple-twin tube, May be used in con-
nection with the Jewell models 444, 559,
and 660.

No. 965K S. Fig. 16, is also used to test
the 89 tube in tube checkers. It is to be
placed in the regular '37 socket of tube
checkers. May be used with Jewell models
210, 214. 533, 534, 535, 536, 538, 540, and
597.

No. 975KP, Fig. 35, is used to test seven-
prong tubes. May be used in any tube
checker having a five-hole socket. Used
with Jewell models 209, 210, 215, 533, 534,
535, 536, 538, 540, 597 and 675.

No. 950HS, Fig. 36, is a combination
adapter employing four different sockets
fitted to a basic five-prong base. With this
adapter, the 29, 69, 41, 42, PA, PZH, 57,
58 and 82 tubes may be tested from screen-
grid sockets of the five-prong type if wired
tor 2.5 and 6.3 volts. This adapter will
also he available with a seven-prong socket
so that the new seven-prong tube may he
tested. May be used with all Jewell tube
checkers and any other type having a 2.5
volt and 6.3 volt, five-hole socket.

No. 421X. Fig. 37, is used on the plug
(or its UX adapter) of any Jewell an-
alvzer for plugging into WD-11 sockets.
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0‘ obtained from the eliminator circuit. This adapter is used with No. 968.
6 e- F- {ﬂn Place one adapter on the test plug and No. 968, Fig. 38, is used on the UX
F16.33 FIG.40 * Service Consultant, National Radio Institute. Washington. D. C.
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In this second part of a series of articles, details

of an additional thirty-three adapters are included.

TEST EQUIPMENT

soclket of any Jewell analyzer to hold the
\WD-11 tube.

No. 999, Fig. 39, is used on the UX
analyzer plug or its UX adapter to permit
its insertion into UV 199 sockets. This
adapter is used with the No. 429 plug.

No. 429, Fig. 40, is used in the UX
socket of any Jewell analyzer for receiving
the UV1YY tube.

No. 954DD, Fig. 41, is a twin adapter
for use with Jewell model 137 so that an-
alysis of ‘24, '35, '36, 38, '39, 44 and ’51
tube circuits can be made.

No. 419X, Fig. 42. is used with any
Jewell UX plug or its UX adapter for in-
sertion into UV-type sockets. This adap-
ter is used with No. 967.

No. 967, Fig. 43, is placed in the UX
socket of any Jewell analvzer to take the
UV type tubes.

No. 849K, Fig. 4, is used with the UX
plug or its UX adapter to analyze the
circuits of overhead heater type tubes.
This adapter is used with the No. 944LS.

No. 94418, Fig. 44, is used with any
Jewell analvzer to take the overhead
heater type of tubes when analvzing their
cireuits.

No. 955DGLC, Fig. 45, is used with the
Jewell models 198 and 199, old series, to
analyze the circuits of the first section of
the Triple Twin tubes. This adapter en-
ables all readings to be made by reading
the analyvzer directly.

No. 955DPP. Fig. 46, is used with the
Jewell 198 and 199, new series, 408, 409.
444, 531, 566, 577, 578 and 57Y% to analyvze
the circuits of the first section of Triple
Twin tubes. This adapter makes possible
the direct reading of the analyzer.

No. 954DP, Fig. 454, is used with the
Jewell 198 and 199, old and new series.
408, 409, 444, 531, 566, 577, 578, and 579
to analyze the second section of the Triple-
Twin tubes, making all readings direet as

noted on the analyzer.

No. 955GGKC, Fig. 47, is attached to the
five-prong analyzer plug or its UY adapter
on models 137. 198 and 199 old .m(l new
series, 408, 409, 144, 531, 566. 577. cand
579 to analyze the cireuits of the five-
prong Wunderlich tube.

No. 955GGKI., Fig. 48. is placed in the
UY analvzer socket and the five-prong
Wunderlich tube is inserted in the adap-
ter. It is to be used with the No.
955GGKC above for set analysis of the
five-prong Wunderlich tube.

No. 975DD, Fig. 49, is used with the
Jewell models 198 and 199, old series, for
socket analyvsis of the new seven-prong
power amplifier tube.

No. 975DW, Fig. 50, is used with the
198 and 199 new series, 408. 409, 577. 578
and 579 analyzers for analvsis of the
seven-prong tube circuits.

No. 975DS\W, Fig. 51, is used with the
444, 531 and 566 analyzers for analyzing
the circuits of the new seven-prong tube.
This adapter is similar to the No. 375DW
but has a locking stud to engage the latch
in the anatyzer plug.

No. 945GL, Fig. 52, is used with the
model 566 analyzer being attached to the
four-prong adapter of the analvzing plug
for analysis of the 33, 46, 47, GA, LA and
PZ tube circuits.

No. 954G1., Fig. 52, is used with model
566 analyzer, being inserted in the UX
socket of the analyzer to receive the pen-
tode tubes in above analysis test.

No. 968R. Fig. 54, is used with Jewell
models 209, 214, 533, 534, 535, 536. 538,
540 and 675 for checking the W11 tube
in the '26 socket. This adapter has a re-
sistor to drop the filament voltage from
1.5 to 1.1 volts.

No. 9441R1, Fig. 55, is used with above
Jewell models for checking the 864 tube

(Continued on puge 309)
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RUBBER
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WHEN FIBER STRIPS
ARE IN PLACE

Fig. 1
Illustrating the improved Radiola 26.
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Fig. 2
Schematic of the low-range ohmmeter,
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Fig. 3

Drawing of a home-made neutralizing unit.
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Fig. 4
Just wrap, and pull the knob.
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SHORT CUTS

IN RADIO SERVICE

$10 for Prize Service
Wrinkles

Previous experience has indicated that
many Service Men, during their daily work,
have run across some very excellent Wrinkles,
which would be of great Interest to their
fellow Service Men.

As an incentive toward obtaining informa-
tion of this type, RADIO-CRAFT will pay
$10.00 to the Service Man submitting the
best all-around Radio Service Wrinkle each
month, All checks are mailed upon publi-
cation.

The judges are the editors of RADIO-
CRAFT, and their decisions are final. No
unused manuscripts can be returned,

Follow these simple rules: Write, or pre-
ferably type, on one side of the sheet, giving
a clear description of the best Radio Service
Wrinkle you know of, Simple sketches in
free-hand are satisfactory, as long as they
explain the idea. You may send in as many
Wrinkles as you please. Everyone is eligible
for the prize except employees of RADIO-
CRAFT and their families.

The contest closes the 15th of every month,
by which time all the Wrinkles must be
received for the next month-

Send all contributions to the Editor, Ser-
vice Wrinkles, c/o RADIO-CRAFT, 98 Park
Place, New York City.

Prize Award

IMPROVING THE RADIOLA 26
By J. E. Deines

GREAT number of men use the Radi-

ola 26 for locating sources of man-made
interference., This receiver is used be-
cause it is about the best and most eco-
nomical set that may be secured for the
purpose. Many men who use this receiver
experience difficulty with loose connec-
tions in the loop circuit; it seems that no
matter how much work is done on this
loop connection, it just “won’t stay put”
due to poor construction. In the arrange-
ments shown in Fig, 1, all the difficulties
in the loop circuit have been overcome.

The idea consists, briefly, in moving the
loop connections to the receiver proper
and connecting them to another loop
wound over the cabinet as shown in the
illustration.

First, remove the loop frame and hinges,
being careful not to break the connecting
wires as they are unsoldered from the
hinges which form the terminals of the
loop. Then drill two small holes, as
shown in the illustration, so as to meet
the old screw holes left by the hinges.
Now, remove the small metal discs that
are used for feet on the bottom.

RADIO-CRAFT
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Start winding from one of the small
drilled holes, 13 turns of No. 18 bell wire;
the last turn will be short about four
inches, that is, just about equal to the
distance between the hinges. Solder the
ends of this new loop to the old loop
wires, Be certain that the turns of the
loop are wound very closely. If not, the
tuning dials will not tune alike.

To protect the windings of the loop,
cut two strips of 1716 in. hard fibre, 2,
ins. wide by 13 ins. long and two others,
214, ins, wide by 14 ins. long. Drill and
countersink this fibre strip to take small
flat-head screws which should be just long
enough to hold the strips. All that re-
mains to be done is to get some of those
small rubber feet that were used on old
radio cabinets and to replace the ones
removed before.

This loop will be found to be highly
directional and where the set must be
taken out of the car, it will be found tar
niore convenient than the older method of
construction. The total expenditure, in-
cidentally, is about 30 cents, plus one-half
hour of labor.

A LOW RESISTANCE OHMMETER

By Geo. H. Gabus

S everyone Kknows, the conventional

continuity tester fails to clearly dif-
ferentiate between circuits containing a
hundred or nmore olims resistance and cir-
cuits having a resistance of ten ohms or
less.

In searching for a continuity meter
which would quickly locate shorted con-
densers (either fixed or variable) in any
portion of a receiver without having to
unsolder umpsteen different wires, your
writer developed the circuit shown in
Fig. 2A.

The heavy test leads, be it observed, are
connected directly in parallel with the
meter, and this parallel combination is,
in turn, placed in series with a “B" bat-
tery of 4.5 or 6 volts and a variable re-
sistance of 7,000 or 10,000 ohms,

The theory of operation is as follows:
The series resistor R, because it is at least
a thousand times larger than the resist-
ance of the meter, determines to within
1710 of 1 percent, the total current flow-
ing in the circuit and should be adjusted
to the point where the meter M reads full-
scale. Now short the test prods and the
meter will read “zero” because the meter
is shorted. If the test leads are connected
across a variable resistance, the meter
will read higher and higher as the re-
sistance is increased.
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This is in marked contrast to the con-
ventional continuity tester where high
readings indicate low resistance and vice
versa. If the meter reads hali-scale, this
indicates that the current is evenly di-
vided, half of it lowing through the meter
and half flowing by way of the test leads
through the resistance under test, Sinee
the currents are equal it follows that the
resistances are also equal and that when
the meter rcads half-scale the resistance
under test is equal to the meter resistance.

It may be shown that the relations be-
tween the known and unknown factors
may be simply expressed hy the formula,
a/b= JX/r in which « is the current
through meter, b is the current through
resistance under test, X is the resistance
in ohms of the resistor under test, and »
is the meter resistance. 1t appears, fur-
ther, that a is directly proportional to the
meter-reading expressed as a percent of
full-scale and that b likewise is directly
proportional to 100—a. Therefore, X
equals ra/100—a. This formula may be
used for the calibration of the meter so
that its readings may be directly con-
verted into ohimms, A further convenience
is to make a new scale for the meter
reading directly in ohms. Such a meter
scale is shown in Fig, 2B and was cal-
culated for a Jewell 0 to 1 ma. meter as
used by the writer. Notice that the scale
is open and uncrowded,

Figure 2C shows the complete circuit as
finally adopted. A D.P.D.T. switeh was
added to enable the Service Man to change
to the conventional continuity tester cir-
cuit if it becomes desirable in checking
higher resistance values than are included
in the low resistance range,

It seems almost superfluous to mention
the many uses to which such a tester is
specifically adapted. R.F. coils may be di-
rectly compared and any difference in re-
sistance indicating a defect.

A HOME-MADE NEUTRALIZING
CONDENSER

By Frances C. Wolven
HILE servicing a receiver some time
ago, I was called upon to replace a
neutralizing condenser of a rather obso-
lete type. 1 did not have one on hand and
consequently constructed the one illus-
trated in Fig. 3.

It consists merely of a small bakelite
block upon which is nlaced a strip of mniea,
Above the niica are fastened two pieces of
copper as shown. An 8/32 machine screw
with a copper disc at one end is screwed
into a tapped hole in the center of the
block of bakelite, By varying the pres-
sure on the copper plates, the capacity of
the condenser is varied accordingly,

A feature of this device is its remark-
able insensitiveness to hand capacity.
while providing micrometric adjustment.

REMOVING KNOBS

By Charles W, Hancuff
IGURE 4 illustrates a very simple
method by which the spring-type knons,
whieh are used on some of the Phileco
radio receivers, may be removed. It may
also be used, of course, to pull the knob
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from the shaft of other condensers with.
out scratching the front panel.

Take a piece of cloth, or your handker-
chief, and slip one edge between the
knob and the front of the panel as illus-
trated in Fig., 4A, Then twist the cloth
or handkerchief as shown mm B and pull
outward. The knoh will come off easily,
and there will be no mark on the radio
receiver which is usually made when the
screw driver or other liard tool is used.

A CHASSIS REPAIR RACK
By J. Margesam

FTER marring and bending a few

radio chasses, I constructed the repair
rack illustrated in Fig. 5. The swinging
table is so arranged that almost any size
chassis may be conveniently bolted down.
You may find, however, that four small
ctamps will come in handy. This rack
was constructed because it was found ex-
tremely easy to service receivers when
their chasses could be turned upside down
without hindrance of any sort. When the
end clamp is tightened and bottom of the
chassis is open, I can work without inter-
ference from the rack. A convenient ad-
dition is a service lamp, placed as shown,
which illuminates the entire chassis very
nicely. The swivel and friction clamps
were taken from an old car windshield; it
may he necessary to weld one of the fric-
tion plates on each end of the table, It
might also pe well to weld tle table angle-
iron at the corners after cutting and hend-
ing.

Detailed drawings of the respective
parts are shown on the same figure helow
the main diagram. The parts required for
this interesting device are as follows:
Two !, in. nipples, 8 ins. long;

Four !, in. nipples, 5 ins. long;

One 1, in. nipple, 24 ins. long;

Three ', in. elbows;

Five U, in. tees;

One 1, in. end-insulator;

Two 3, in. angle irons, 36 ins, long;

Two 14 x 3, in. flat iron, 113, ins. long;

Two pieces of No, 16 gage sheet iron 6 x
12 ins.;

One % to Y% in. reducer:

Thirty feet of 15 in. pipe.

Note that the reducer is drilled to house
the 1, in. pipe.

REMODELING SPARTONS

8y Walter McMillen

HAVE a little kink regarding Sparton

models 69 and 79 which use 6 type 484
special tubes. 1 installed all UY "27's in
place of the 484 tubes with only one neces-
sary change.

The power transformer has three differ-
cnt tabs as illustrated in Fig. 6. and to
make sure that you are getting the right
filament voltage, it is best to plug your
analyzer in one of the ’27 sockets and
then turn the switch on the power trans-
former until a reading of 21, volts is
shown.

The set I changed over this way works
just as well with the '27 as with the 484
tube. and of course the '27's are much
easier to secure.
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Here's a real asset to any service shop.
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Fig. 6
Changing over the Sparton 69 and 79 sets.
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“B490V

Fig. 7
No ‘A" battery required for this receiver.

TAKING "A" FROM "B"

By Robert C. Reinhart

HE writer employs the system of con-

nections shown in Fig. 7 for eliminating
the usual “A" battery in a portable short-
wave receiver which uses type '99 tubes.
Of course, the same method could be used
in conjunction with tubes of the 2-volt
type,

Naturally this circuit imposes a heavy
drain on the “B” hattery, but when light-
ness and compactness are of prime im-
portance. this method would be found to
give fine results. In Fig. 7. resistor R1 is
a 500-ohm variable unit; for type '99 tubes
operating on the “B" voltage indicated,
the value will be 367 ohms. Resistor R2
is 50 ohnis; and R3, 1,000 ohms. The
balance of the circuit is standard.
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

HE following is an account of some
of the peculiar problems encountered
in  servicing well-known types of
receiving sets:

Atwater Kent Models 80, 82, 85 and 89

Several of these models were brought
in for repairs recently, the complaint be-
ing *“volume control mnot functioning.”
We went over the sets completely. check-
ing the voltages, volume control, ete.. bhut
found evervthing O.K. We then checked
the circuit and found that the voluine con-
trol varied the cathode potential of the
A.V.C. tube, as illustrated in Fig. 1. On
inspection we found a high resistance
connection bhetween the oscillator tube
cathode-prong and the socket. The de-
fect was remedied by cleaning and tight-
ening the socket prongs.

Another complaint in the models 82.
85 and 89 was poor sensitivity, which was
traced to the A.V.C. tube, a type '24. To
test this, remove the type '24 A V.C. tube
from its socket. with the set tuned to a
station and with the volume control set
at maximum; if the volume increases
when this tube is removed, then the tube
needs replacing.

The next “pain in the neck” was an At-
witer Kent 83" The complaint was
noise. An inspection of the set proved
that the noise was developed in the set
itself. It took us three hours to find this
trouble which was a noisy type 35 vari-
able-mu tube,

Marconi Models 1930 Standard, Junior
and Senior

The Canadian Service Man will come

By CHARLES WACKID

across these sets quite frequently and un-
less pointers are shown to him, he will
probably be Dhaffled for a while. In all
of these models the complaint of “no re-
ception,” when everything apparently
checks O.K. is most likely due to com-
pensators going out of adjustment. The
remedy, of course, is to realign the cir-
cuits. This defect in the Junior models
may also be due to a dirty variable re-
sistor which tracks with the tuning gang.
Cleaning the resistor with graphite will
at once restore the volume.

Pierce-Airo Model 524

The next “sticker” was a 524 Pierce-
Airo Mantel model. The “complaint’”’ was
motorboating. After being on for ahout
five minutes the set would hreak into a
loud motorboating that would almost
drive von out of the house. The trouble
was found to be in the bypass condenser-
btock. There was a high resistance con-
nection hetween the condenser-block
ground and the chassis ground. The lo-
cation of this condenser is shown in
Fig. 2.

Philco Models 96 and 296

No screen-grid voltage on the second
and third R.F. tubes is due to an open
200-ohm resistor feeding these tubes. As
this resistor is molded into one unit
with a bypass condenser it makes it very
hard to locate unless one has worked on
these sets hefore. The position of the
unit is illystrated in Fig, 3.

Philco Models 70 and 90

Complaints of cutting off after being
on for about five minutes in these models

was found due to defective pentode tubes.
Frequent complaints of weak reception
also were reported; the trouble was
cleared up by replacing the A.F. coupling
capacitors which were open.

Brunswick Model 15-S

In this model weak reception was
caused by a high resistance connection to
the control-grid of the second R.F. tube.

Sparton 931 Series

No plate voltage on these models is
usually due to a shorted plate bypass con-
denser. In replacing this condenser al-
wayvs replace with a 400 volt working
condenser, as the ordinary ones frequently
break down after being installed a few
days.

Victor 1928 Model (Chassis by Bosch)

These models may be greatly improved
by simply replacing the grid leak with a
1 meg. unit. The volunie in some cases
has been increased 100 percent.

Stewart-Warner 950 and R-100

In replacing the '24's in these models
witlh the new quick-heater tubes (type
24A) the circuits will oscillate at the
higher frequencies. This condition may
be remedied by adding more capacity
across the source of screen-grid voltage,
as shown in Fig. 4. Snch trouble as this
involves is well repaid by the increase in
volume.

Improving the King 6J
As there are a great number of these
sets still in use the Service Man can net
(Continued on page 211)
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Flg. 1
Cathode circuit of the A. V. C. tube.
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Location of the condenser in the Pierce-Airo.
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Position of the resistor in the Philco 96, 296.
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Additional capacity is essential here.
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The King model 6J
upon by removing the antenna “‘clarifier’™ and

may easily be improved
substituting a tone control in its stead; and
the volume control shunted across the antenna

and ground po-ts as stated by the author,
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THE SERVICE MAN'S FORUM

Where His Findings May Benefit Other Radio Technicians

CASTE LASSOES VISITORS
Editor. RAD10-CRAFT:

You will probably be interested to know
that since the publication of our shop
photo in the August, 1932 issue of Ranio
Cuarr. page 97, we have been visited by
no less than nineteen out-of-town Service
Men! Al were loud in their praise of
radio and Ramo-Crarr—Their Magazine—
and we can only say, “we thank you.”

We would not do without your maga-
zine; and the Official Manual is the maost
used book in our library.

Oh, yes, the people we buy from—nine
out of ten by actual count (September is-
sue}—are Rapro-CrarT advertisers.

K. M. CasTE,
Dunbar Radio Co.,
Dunbar. W. Va.

(Mr. Caste, it will be recalled, is the
geatleman who deplored his ability as a
mill-pusher. However, if he ean pull in
customers with the same efficiency he ex-
hibits in playing the part

AN "OPERATING NOTES" BOOSTER
Editor, Ranto-Crart:

Just a few comments regarding Ranio-
CRAFT.

Personally, I feel that the most com-
mendable feature is its publication of re-
ports of difficult service problems sogived
by good practical radiomen. Almost every
radio manufacturer's products develop
some service peculiarities not anticipated
by the manufacturer's service literature,
and the published discoveries and solu-
fions of such peculiaritics make excellent
reading and reference material for the
radio servicing profession.

For instance, the 1929-°30 Edison {(green
chassis) radio sets frequently develop a
troubte which, when first diagnosed, indi-
cates a shorted filter condenser, but is
generally found to be a grounded speaker
field circuit, the ground resulting from a
leakage through the speaker terminal
strip to the chassis.

I searched about an hour for this leak-
age when it was first encountered on this
model, and probably other radio men have
done likewise.

Now, if the first man who discovered
this weakness of this model had reported
the peculiarity to you, Knowing that it
would be gladly published, many radio
men would probably have been saved much
time when first encountering this particu-
lar deficiency.

1 would like to see more encouragement
offered for such dita from the field, to be
classified and properly headed by manu-
facturer’'s names, and by models, as a sort
of national service data exchange.

Your magazine has made a remarkable
beginning in this direction and 1 hope
vou will earry on with more of such prac-
tical facts. What do you think of the
suggestion?

Frovn Fauvskrt, Chief Engineer,
Supreme Instruments Corp.
Greenwood. Miss.

(Judging by the pile of

of host to the service fra-
ternity, he must have a
very good radio service cli-
entele by this time.—FEdi-
tor.)

ciation,

NOW THE TAXI-STAND
SERVICE SHOP

Editor, Ranio-CrarT:
The readers of Rabio-

"JYHE Officiul Radio

Service Mens' Asso-
sponsored by
RaD10-CRAFT, invites all
Service Men who are not
members of the Organi-
zation to write for an
application blank. It is
the official service or-
ganization of this maga-

zine

Official lape! button of
the 0. R. 5. M. A,

and is maintgined
solely for the interests
of Service Men. Mem-
hership cards are issued
upon passing a written
exantinalion
forwarded

Write for yours today.
The O.R.S M. A, 98
Park Place, N. Y,

letters we have accumu-
lated, the Operating Notes
and Data Sheets depart-
ments of Ranio-Crarr are
running a fast and furious
race for the position of
“first place” in the interest
of radio Service Men. Most
of these technicians have
found it extremely profit-

which is
by  mail.

Crart may be interested in
the illustration of my taxi-stand radio ser-
vice shop, Fig. A. Although the building
makes a unique appearance, due to its
seemingly diminutive size, it nevertheless
is plenty large enough for use as a radio
service shop.

The “edifice” was built to be used as a
taxi stand, but it was never opened as
such. Located on a busy side-street, it yet
is so situated that there is plenty of park-
ing space around the building—and ade-
quate room inside to take care of the auto-
motive radio service work which is our
specialty.

At present, I am working on an adapter
for the Bell & Howell 16 mm. film projec-
tor, to get the sound off the film; we have
succeeded in getting the sound onto the
film. My associate is making a Travelogue
of Kentucky. Watch for it.

I am a booster for Rano-Crart, as 1 get
so many helpful hints and short-cuts for
my work. F. B. Latnay,

The Radio Laborutory,
Richmond. Ky.

(Well! Well' Have any Service Men
discovered similar possibilities in a filling
station?—FEditor.)
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Fig. A
Believe it or not—this is a radio service shop.

2 MEG.

Fig. 1 A *dynatron’ V.T. voltmeter circuit.
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able to make an index, in
accordance with their personal ideas, of
these bits.

(However, all the readers of Rapio-CrarT
will be interested to know that in a short
time there will he available a complete
index to all the articles which have ap-
peared in the past issues.—Technical
Editor.)

"A DYNATRON V.T..-VOLTMETER"

Editor. Rapio-CrarT:

Several experimenters have written to
the writer, reporting that the needle of
their meter tends to ge off-scale when con-
nected into the dynatron circuit described
in my article, “A Dynatron Vacuum-Tube
Voltmeter,” in the April, 1932 issue of
Rapo-Crarr, page 614. If you would draw
attention to the facts below, builders of
this meter would no doubt tind that these
comments clear up their troubles.

They are evidently trying to get the
meter to ‘‘stay on scale” with the input
terminals open. Under this condition the
needle will go off-scale, as the grid circuit
is open. However, the meter will indicate
within its scale range with the voltages

(Continued on page 309)
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Radio Service Data Sheet

KOLSTER MODELS K-140 AND K-142 10-TUBE SUPERHETERODYNE

(Dual reproducers, dual band-selectors, antenna transmission line, phono.-radio operation; A.V.C.; provisions
for connecting remote control and an S.W. converter; neon-tube visual tuning.)

A radio receiver that excellently repre-
sents the advances wlhich have been miade
in radio receiver design ix the Kolster model
K-140 (H0- to Go-cyelet and the mode]l K142
(25- to GO-cyele) th-fube superheterodyne,

Folfowing are the condenser values em-
ployed In these chasses; C1, C2, ¢33, ¢4, 4-
wang runing condenser nonfe; CLA, C20 CAA
C4A, RF, trimmer condensers o 5, padding
condenxer, GO0 mmf, ; G, pad RF, trim-
mer condenser: C6 to 11, LF. trimmers §
C12, tone control, 30 mmf, to O045-mf,
¢, eiomf, s C4, C31, 100 mmf,; 15, C16,
) c24 c2a g l-mfo; G170 L mfo: 1N,
S0 mmf. s 19, 20, G2, dry elee-

8 mf.: C220 dry clectrolytie, (25
onlyi, 4 mf.; C26, C28
O1-mf.; C3 “‘ 025-mf. s O30, elee-
4 mf.

trolytic,
Rexistor R1, manugl veolume control,

n5-
S0Hy ohms ; 1, R4, RS, RG, R
).25-meg, ; RT, 700 ohms ; RS, 0.
16, Jn'), 2o, 25,000 ohms;
Rl RIS, 5000 ohms; R12. 73,000 ohms,
R13, 50000 ohms; RI1T7, 3000 ohms; 118,
0. 1-mey, ; R21, 10000 ohms 160 cvelexy, or
KO0D ohms (25 cycles) ; R22, 10000 ohms,
‘Tube operating characteristies at a line
potential of 1153 V. are as follows: Fila-
ment potential, VI to VO, 23 V0 VI, 4.7
V. (The following potentials are measured
to the eathode of the respective tube indi-
cated.r  ileater potential, VI V4 VS, 2.5
Voe V2,6 Vo V3R VG, zeror VT, 100V, Con-
V1, 02V v2oove, 1,
{(with vol. econtrol at
to 14V, 1with vol. coptreol at
V3,2V V4, G Vo Vo, v
VO, 4V, Nereen-grid potentinl, V1L
Voo V280 vV, V4, VO, 110 V. V8

v

v

meg, ¢ R2,
R14, R23, €
meg. ;. R10,

trol-prid potential,
V..
maximum:
minimun ;
VS,

and V7, 1.V,

TR ©. 5
BT W

245 V. Mate potential. V1, 130
Vi, 0 Vo VL VT1T75
180 V.: VG, zero; VS, \'D 205 V.
plate-to-plate |mn-utml n V., Al
enrrent, V1, 1. nu.: V20 O4-ma.; Vi,
ma.; Vo, 1.2 ma. g \'S, VO, 5 ma.
Any attempts to align the LIF. cirenits
of the K-140 chassix in the usnal manner

o3

V10,
Plate
Hol

will resnlt in instability and poor over-nlt
fidelity, if ndjustments are made  in the
conventional manner and with a modulated
oxcillator, tuning for maximam output. In
fact, no attenipt should bhe made to vary
these settings, which are determined by
special  test equipment at the factory for
obtaining 10 ke, selectivity thronghont the
entire brondeast hand, unless it s ahsohtely
necossary,  The procedure is as follows:

Remove the voiceecoil shunt  connection
and connecet the outpur meter to the sec-
ondary of transformer T2, XNext, remove

the oscillator tube and the eap lead of V3,
and conneet the antput of a 173 ke serviee
uscillator to the cap of the tube. Then,
adjust 10 and C11 for maximum output.
Replace the cap lead, couple the service os-
cillator to V4, and adjust ¢S and ¢ for
naximnm outpnt at 175 ke Next, conple
the serviee oscillator to V2 and adjust C6
and C¢ for maximum at 175 ke Phe os-
cillator output shoukd be coupled directly
to the grids, without a dummy antenna, If
the oscillator is capacitatively coupled the
open grid cireudt may result in circuit oseil-
Intion ; in this case the grid eircuit may be
completed to pgronnd through 1,080 ohms,

Now, to obtain the full tone quality for
which the reprodireers and the balance of
the set are designed, it will be necessary
to flatten out the LLF. channel so that it
presents  amiform gain for frequencies  of
170 amd 180 ke, (The galn with the flat-
topped adjistment is less than when the cir-
cuifx are adjusted for peak resonanee)

Ret the service oseillator at 180 ke and
adjust the L1 trimmers to obtain a pre-
liminary output reading: repeat this per-
formance. at 170 ke to obtain the same
output reading, it will be necessary to
o over the sixo treinuners several times,)
When thus aligned the 11, mnplifier portion
of the veceiver shonld indicate the same
gain at 170 and 180 ke, and tess at 175 ke,

In alening the REF. cirenlts it is neces-
sary that the R selectivity be superim-
seleretivity

posed on the middle of the LI,

raph in order thai

the overall seleetivity

I
tfigize will  be symmetrical,  Replace  the
oseillator tube and shicld, couple the serv-
ice oxcillator to the anteuna and  Eround

terminals of the chassis

(not the antenn:

terminal and the ehassixy, amd operate the

service oscitlator at G ke. N
for maximum output,
ing dial across the GOU ke
output renuins faivly constant wi
of several ke, elthepr side of Gon
finish by adjusting CLA, (20

Reset the serviee oscillator to 1.4t
alizn the oseillator cirenit firvst,

ljust 44

while rocking the tun-
sotting, until the

th u =hift
ke, ; then,
and  C3A,
Wy ke, atud

By ad-

Justing the oscillator trimmer it is casy to

focate the two peaks and the d
middle ; the oscillator should be a
this dip. Finally,
cirenits by adjusting Cry, C2A
for maximum output. AlHgnment
ke, should not affecet alignment at

The insert indicates the circuit

ip in the
ligned for

align the remaining R.I

and COA
at 1,400
GOO ke

arrange-

ment at the rear of the chassis for phono-

radio operation ; also,

nals 1 and 2). Transformer T3 ar

remote contl

ol (termi-
ul resistor

111 must he matched to the pickup, if it is

of tow-impedance type; T8 may 1
if the pickup is of high-impedance

e omitted
type.

If the neon beacon tuning beam does not

extend suffickently  high
tion of (stunt stations,
to reduce the
haps 7,000 ohms,  If the value is
low. the beam length will
during the reception
grams,

A complete Kolster
an antenna “rejectostat’
transmissfon line (as contrasted
relatively inefficient
arily nsedr up to 100 ft,
celver rejectostat™  qcouplery

it may be

long,
th

reduees the propertion of noise plekup,
18 n

Y. teansmission lne is Noo
ered  twisted  palr, shiclded  wit
braided sleeving, and protected wi

vaiue of resistor R2

sshietded leadin®

during the reeep-

Necessury
to per-
made too

extend too far
of local station

pro-

installation inclndes
(coupler),

an R.F.
with the
ordin-
and a re-
is greatly
The
ubhber-cov-
h  copper-
th a 1/16-

in. rubber covering : (or Betdin Transmission
Line Shielded Cable may be used).

RADIO A, PHONO. TonE CONTROL
an\}%v-cxuv LN,
uz| BT eesooumy Y Puskpa

! H- AfL L T (ouns)' e
Ywi 5 !
] I
I
o [ | 1
J [ 4
—

Cad L hd

0
cHassié

? -

Cle

(JUMPER LINK
REMOVED,) ~

SHIBLDING ~

5007 >
BWITCH — T |

(425

g '
IE' ceuutcvlou an
.

e
-

I.F = 170180 KC,
FLAT TOPPED.

[T
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/ N 1
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Radio Service _Data Sheet

COLUMBIA MODELS C-90A (Single Reproducer) AND C-90B (Dual Reproducer)
| I-TUBE SUPERHETERODYNES

(Incorporates A.V.C., phase-reversing tube, reactance resonance indicator, “silent tuning" tube.)

A pumber of unusual features recommenil
the Columbin Model C-900 and V0B re-
ceiver  chasses  to the  elose attention  of
Service Men,  Te maintain these chasses at
maximum  efficioney it i essential that the
technleian e thoronghly familiar with their
individual features,

Following are the values of the compon-

ents: Condensers CI, 20 O3 tuning con-
denser gang, shunted by trimners CLA,
CLA, OB 1 e CF, LEF. trimmers; UN,

10, C11, €12, C17, 0l-mt.; CY C20, OB,
0.25-mf.: C13, p2-mf.; C14, CI5, C16, CI1Y,
2o, €21, 01-mf ; 22 C20 So0 i
C24, 32 mf.; C25, 16 mf.; 26, 10 mf.;
C27, 7 mf.: €25, 20 mf. Condeusers (234
to C28 are dry clectrolytic units,  Condens-
ers ('S to C12, and €20, 30 are contained
in one can; C13, Ct4, Cl14H, CIR8, in another,

Reslstor IE, hum control. 20 ohms; R2,
“silent tuning™ control, 20,000 ohms; RS,
manugl volume control, 0.2-meg, : 4. tone
control, 0.25-meg. s RO 180 olins; RG. 700
ohms; RY, 400 ohms; RS, 0.0-meg. ; RY, D0,
20000 ehmsx; RUG, 12, R4, 115, IS,
R, 03-meg ;. R1L, RT3, R20, O.t-meg.
RI1G, 30000 olims<: R17, 2,000 ohmsx: R2I1.
230 ohms: K22, G700 cohms: Ru3, 2,400
ohms ;. 124, 18000 oluns. Resistors 1L,
RG, RY, 121, R22, R23, R24, multiple wire-
wound unit,

Foltowing arve the tube operating charac-
teristies: at n Hue potential of 115 V. ami
the *“synchro-sitent  tuner” alt the way
counter-clockwlxe, {ull tnt’, potentiats are

fically s V7, -ma. 3 VS, VO, 6.6 ma.; VIO,
BRI I HW

Because of the elimination of noise be-
tween stations, by means of the synehro-
silent  tuning  connection, it has heen pos-
sible to improve the sensitivity of the C-00
chasses o several times  that heretofore
nsed, In eases where low sensitivity is en-
conutered, the adjustmens of the synehro-
silent tuning controt <hould he  enrefully
checked, as well as all the tnbes in the
R.E. end of the ehassis. This should al-
wiys be done hefore attempting to incerease
sens=itivity by ve-aligning the condensers,

The function of the silent tuning™ or
“synchro-silent  tuping  control™ is as fol-
lows: One of the type CA7-8 tubes ix nsed
as V6 becanse of its sharp plate cenrrent
cut-off characteristic. by inserting a high
negative bias on the surpressor-grid of this
tulw, it is “Dlocked,” and noe signal will
come thirotgh,

To obtain thls petion a type C-37-8 tube
is used as the csilent-tuning™ tnbe, V10,
1ts plate current through resistor RN de-
velops o voltage drop which is applied to
the suppressor-grid cirenit of VG, to which
it ix common, Tube V10 obtains lts control-
grid potential from the A.V.C. circuit. When
there is wo station tuned in. there is no
MAVLE, potential, and hence the control-grid
of the silent-tuning tube V10 ix approxi-
nuitely at zero biax,  The vesuiting high
plate current passes through RS and de-
velops the high Dlocking potentinl which is

movedl when no station is tuned in, the cis-
tomary  Iackgronnd  neises will he heard,
Lesistar B2 s provideal to govern the point
at which VIO “takes hold™ ;7 it compensates
for lecal noise conditions and varviations in
individual antenna  systens,

To obtain push-pull operation and yvet
retain reststancecapacity coupling, tube Vv
is umel to abtnin a reverse-phase potential
to actuwate the control-grid of one power
tuhe, V] The circuit is carefully balaneed
to prevent a chamge in the magnitude of
the voltiye through V3,

The operation of the “reactance resenahce
indicator”  ecirenit,  which  centers  arounst
transformer T2y ix as follows: When the set
i turned on awd the tibe filanents warm
np, but no station is tuned ino a relatively
larze plate current flows throngh the center
winding. This saturates the jron core, re-
dueing the reactanee of the two outer wind-
ings to a very low figire, which causes con-
slderable current to flow through the pitot
light, ViZ, When a station Is runed in,
it operntes the duodisde, V3, so that an
ALVLC potential is bhoilt up across rvesistor
Y. This bins voltage ix, in turn, ilpressed
upon the controlgrids of VI V2 and V4,
The result is wormal AV.CL eperation—
amplification Is decreased,  However, their
plate current is decreased, due to the higher
negative bins on thelr control-grids.  This
redueed plate current flewing through the
eenter windlng of the reactor relieves the
saturated condition in the iren core =0 that

www americanradiohistorv com
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to ground: : Filament potentinl, all tubes, effeetlve on VG, the reactance of the outer windings increases !
2.5 V. Plate potentinl, V1, V2 V4 255 V.o Now, when a station is tuned In, the  and the current Howing throush the pilot
V3, T8 V.o V6 200 V.1 VT, 116 V. VE, AV.C. poteutial develops acress resistor RO light curvent supply s therefure reduced.
V9O, 240 V.: V10, too small to measure prac-  and ks impressed on V10 in the form of a cansing the piloe Hght to dim when a sta-
ticatty, Plate current, V1, V3, 4 ma.; V2, negative bias. The plate cirenlt of VIO tion isx tuned in,
2.6 ma,; V4, 44 ma.: V&, VI, too small therefore draws little or no current and The twoe outer windings are conhiected so
to preasure practieally ; Vi, 1. ma.; VN, VO, hence the veltage drop acvess N disap-  that they ek each other, insofar as the
60 ma.; V11, 160 ma., total. Cathode po- pears, leaving nothing but the normal op-  eenter teg of the core is concerned ; hence,
tential, V1, V4, 2 Voo V29 Voo V312 Voo erating bins on V6. In this condltion the  ewrrvent is not induced into this conter wind-
VB, VIO, zero; VG T3 V.3 VT, 32 V. Sereen-  entive sot s operative just as though there ing (which ix in the plate circulty,  Elee-
grid potential, V1, V2, V4, 76 V. V6. were no silent-fnning tube In the circeuit.  trolytic  condenser 28  compensates  for
120 V.3 VT, 116 Vo3 V8, V49, 2535 V.; V10, In fact, it is poxsible to fime in a station <lizht anbalances.
T3 V. Screen-grid curvent, V1, V4, 1. nma.; and remove VIO without any  notleeable Field coil resistance. 1.000 ohms (slngle) ;
V2, 0.6-ma.; V6, too small to measure prac-  c¢hange, On the other hand, if V10 is res  or. 520 ohws each (dualr,
DUCDIODE DET 2 MANUAL VOLUME PHASE-REVERSING
LFT.2 ANO AVC TSLENT TUNING™ CONTROL. R3S TuBE AF.2
) c-4-5 /TUBE G575 7 el RN RIZ GEBS (1 PUSH-PULL
] / 4 Qo [ ) X § €A
ANT L] 4
L
GND
P
3 i car | cn
—
RZ “SH ENT TUNING™
CONTROL |
! AR — W
~ i
R24 R23
v £28 voicE coi
CHASSIS — : ) e e
REACTANCE Y == ==
Resonance Y, —— TS — — voicE coiL
- INDICATOR L cH ~
i TRANSFORMER) 3 N S oYNAMIC
] LT REP ER
conTRoL A E e DU OE 15 PIYCHED
-ﬂ":q]: - &=. HIGH ANG THE OTHER LOW,)
1nov L
= | a SINGLE REPRODUCER N2, C-20-A;
5“’-6‘.':‘%:01 ARE AC IF = 175 KC 2 15 DUAL, NEB. C19-8 AND C-19-C
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Fig. B
Under-chassis view of the new superheterodyne.

UST as broadcasting swept the coun-

try a few yeurs ago, so short-wave
radio, combined with a standard
broadcast receiver, is being sought
by those who desire the acme of radio
reception. The advantages (o be gained
by such a combination have bheen dis-

cussed in these columns hefore, but a de-
scription of a receiver incorporating some
of the most modern advances in the field
always arouses interest. ‘The receiver to
be descrived is known as the Scott All-
wave Del.uxe Superheterodyne which con-

Fig. A
The twin-matched speakers in the Scott super.

*President, E. 1. Scott Radio Labowtories, Ine.

AN

Note the arrangement.

sists of twelve tubes and has the follow-
ing characteristics:

A pre-selector stage using & '51 variable-
mu tube; a first detector using a °'24
screen-grid tube; an oscillator using a 56
tube; three stages of LLF, with four tuned
circuits and three type '24 tubes. Each of
the LF. stages is completely shielded and
isolated from the others. and employs a
new system of I.F. amplification giving
extremely Irigh gain without loss of sta-
bility. Additional features uare the use
of the 56 as a second detector; three
stages of resistance-coupled audio ampli-
fication, using two type 56's and two type
'45 tubes, the latter being push-pull; and
last, but not least—twin, laboratory
matched speakers.

Description of the Circuit

The oscillator circuit utilizes one of the
new 56 tubes, while the first detector in
corporates a type ‘24 tube with plate rec-
tification, and is coupled 1o the oscillutor
in such a way that it not only gives per-
fect modulation, but at the same time
automatically tracks or aligns the tuning
of the circuits so they may be ¢perated by
a single dial without loss of sensitivity or

ALL-WAVE
SUPER-
HETERODYNE

By E. H. SCOTT*

selectivity from 15 to 550 meters. The
single dial tuning, without external trim-
mers, is indeed a novel idea.

The gain. or sensitivity of a superhet-
erodyne receiver depends largely on the
efliciency of the 1.F. amplifier. Refer-
ence to the schematic circuit of Fig. 1,
indicates that the design of the L.F. coup-
ling used in this model is radically dif-
ferent from that employed in other super-
heterodynes.

It consists, briefly. of a highly devel-
oped tuned impedance circuit in which
each unit in each stage is thoroughly
shielded from each other, and from other
circuils in the receiver.

Laboratory curves of the audio ampli-
fier show that the response is tlat within
plus or minus 2 db from 30 to 8.000 cy-
cles. Each stage of amplification is ot the
class A or linear type. This arrangement
produces a high degree of quality and is
used in preference to the class B svstem
which delivers a muech higher output, but
at the same time, much greater distortion.

Since most broadcasting stations do
not modulate frequencies above 5,000 cy-
cles, and since a large part of the tube
hiss and interfering noises such as static,

24

CETL

‘24
I.F. 4

7 RFC.

56
AF2

e

BB, 18

200- §0- 21= 15- DO |
550 200 60 21 STATIONARY f MOVABLE ki
CONTACTS CONTACTS ]
Fig. 1
Complete schematic circuit of the Scott Allwave DeLuxe receiver.
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A distinctive superheterodyne is one that
rigidly adheres to the rules underlying
good radio design. This article illustrates
what really can be done with modern

apparatus in a commercial laboratory.

ete. occur at frequencies above 5000 cy-
cles, a low-pass, audio filter designed to
cut off frequencies above 5,000 cycles is
incorporated in this amplifier to effec-
tively reduce the noise level of the re-
ceiver. This results in remarkable elarity
of distant stations.

Twin Speakers Used

Recent investigations indicate that it
is quite impractical to depend upon a
single speaker to deliver full output at
all of the audio frequencies used in radio
reception. Experiments proved, therefore,
that the road to tone perfection lay in the
use of two matched speakers. This com-
bination eliminates the peaks or resonant
points which sometimes cause ‘“boom™ on
the bass notes and tinny reproduction on
the treble notes. An illustration showing
the twin reproducers used is given in
Fig. A

Plug-in coils, whil¢ efficient, are incon-
venient to use, and it is necessary when
changing from one waveband to another
to pull out one set of coils and insert
another. This receiver employs a sepa-
rate coil for each waveband in a mechani-

10.000

1,000
Q
g
I3
I
-
o
&
& 100
E
n
o
2
w
u
10
1

430 420 410 0 =10 =20

KC. OFF RESONANCE

Fig. C

Front view of the receiver illustrating the arrangement of the parts.

cal change-over device, which has proven
highly efficient because of the ract that
the design enables even shorter leads to
be used between the coils and the tube
sockets than with ordinary plug-in ar-
rangements.  Fig. B, an under-chassis
view of the receiver, shows very well the
unique mechanical layout.

The entire switching unit is mounted
on ua die-cast frame; the coils being placed
within the base of the chassis, completely
shielded and operated by a small lever
on the front panel. The coil contacts
may be seen directly hetween the two
coils in the center, and they connect di-
rectly to the oscillator and detector tubes.
The socket for these tubes will be noticed
just at the Dhack of the switch -contact,

All tuning is done with one knob, oper-
ating single dial, without any other ad-
justments from 15 meters right up to 550
meters. While single dial receivers are
common for the broadcast band, I helicve
this is the first allacave receiver that
tunes more than one circuit on the short

.
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Fig. 3
Sensitivity curve of the set.

Fig. 2
Selectivity curves of the receiver.
resonant curves,

Note the sharp
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waves with o single dial, without the use
of external trimmers, Usually, short-wave
receivers using a stage of R.F. ahead of
the first detector have used either two
dials or a single dial with auxiliary trim-
wer condensers. A single dial has been
(Continuecd on page 298)

Fig. D

Fig. E
The *“Napler,” a distinctlve Scott model.
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The Bulletin Board for

RE. "NOVEL EXPERIMENTS

Editor, Ranlo-CRarT:

1 enjoyed the article by Mr. John D,
Adams in the April, 1932 issue of Rawmto-
CrarT, page 609, in which Mr. Adams de-
seribes the use of a type "71A or '01A tube
in place of ear phones.

I have worked along somewhat similar
lines and have an experiment in mind
which may interest other readers. The
effect is almost uncanny as the radio re-
ceiver seemingly operates witliout the use
of a loudspeaker.

For this experiment [ used a standard
5 tube, T.R.F., battery-operated receiver.
After tuning in a toud station and discon-
necting the reproducer from the output
terminal, I took a flash light bulbh (even
a 40 watt electric light bulb may he used)
and connected its two terwminals to the
loudspeaker terminals of the receiver and
thereby obtained surprisingly good loud-
speaker operation. The idea is illustrated
in Fig. 1. Although the reproduction
sounds more like a pair of headphones it
can at tinies be heard throughout the
room.

Surely there nmust be other experiments
which have not come to light and I look
forward to hearing from others who may
have sonmiething interesting to report,

Jon~x KLaSE,
B, F. D. No. 1,
Macungie. Pa.

TO INTERFERE OR NOT TO
INTERFERE

Editor, RADIO-CRAFT:

In glancing over my issues of Ranio-
Crarr, I came across an article entitled.
“Spark Coil Tone Generator.” This arti-
cle, in the May, 1932 issue of Ranio-CRravT.
page 677, had previously escaped my
notice. 5

The publication of such a device as de-
scribed hy Mr. Carter is a diseredit to your
knowledge of radio. Having been a radio
interference specialist for several years,
I can readily recognize that this ‘levice is
capable of causing unlimited radio inter-
ference. Imagine what it would do if used
in a large apartment house. It is not even
much good for the purpose described, con-
sidering that an audio oscillator gives a
much nicer note, is easily constructed and
would interfere with no one.

On the whole, your magazine is fine.
Please publish some practical data on
five-meter work by American experiment-
ers but don’t publish any more stuff like

290

IMPORTANT NOTICE

In the interest of those readers who do not
like to mutilate this magazine, we have asked
our advertisers not to place coupons in their
advertisements,

Instead of the usual coupons, you will find
a number of convenient post cards inserted be-
tween the last page and the back cover of
this magazine.

This new service will save you time and work.
No need to cut coupons, nor is it necessary to
hunt for and address envelopes. Moreover,
the space for your name on a coupon is usually
so small that the advertiser is often not able
to make out your writing and then you wonder
why you do not get the literature sent for.

Then, last but not least—the postage for a
postal card is only 2c whereas a letter now
costs 3c,

Read the advertisements and then turn to the
page containing the special postal cards. De-
tach, fill out and mail the card of the adver-
tiser whose literature or offers you want to have
sent to you.

Mail your card todayl Show the advertisers
that you appreciate their cooperation and
thoughtfulness.

LOUD- SPEAKER

Fig. 1
A novel experiment.

a Spark Coil Transmitter or the wrath of
broadeast listeners may be loosed on some
hapless amateur who would be foolish
enough to try it out,
CriarLes W, CARTER, Box 1573,
Universal Laboratorics,
University. Va.

(We were quite aware of the pros and
cons of the subject discussed by Mr. Car-
ter and consequently we believe that in
printing below the viewpoints of the
author of the article in gquestion, that
other factors are interestingly brouglt to
light.—Editor.)

Mg. Braixagn replies:

Although I should say that it appears
from this letter that Mr. Carter is looking
for some free advertising, I am however

RADIO-CRAFT
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Our Experimental Readers

writing a few lines in reply to his com-
munication as there may be other readers
of Ranto-Crart who ¢id not at first see all
of the factors in mind when the article
was written.

I must take issue with Mr. Carter on
the subject of the amount of interference
caused by the “Spark Coil Tone Genera-
tor,” if it is connected as described, as it
is almost identicat with the ignition sys-
tem as used in a Model T Ford, after in-
terference suppressors have been added to
the ignition circuit to allow reception of
programs when an automobile radie has
been installed in the car.

An automobile radio is built to have
very high sensitivity because of its small
aerial, and it is operated from the saine
source as the ignition system, as far as
the “A” supply is concerned; so if the coil
does not cause interference in an inter-
connected ecircuit snch as the one men-
tioned above, I see small chance for it to
cause much interference in an apartment
house, especially in view of the fact that
it is supposed to be operated on about 4
volts, which is only about one-fourth of
its normal operating potential.

I would like to know what Mr. Carter
calls the Spark Coil Tone Generator other
than a buzzer-driven audio oscillator, Per-
haps an audio oscillator using a vacuum
tube, audio transformer or its equivalent.
and various condensers and an “A” and
“B” supply would give a nicer tone, Imt
even that is open to question.

Finally, this article was composed with
the idea in mind that there were many
people, principalty boys, whe had neither
the money nor the technical knowledge to
construct a vacuum-tube audio oscillator,
but who had, or could easily obtain, a
spark-coil; as for the resistors and con-
densers, they only cost a few cents apiece.
The total outlay for batteries, headphones,
ete,, should not exceed from two to three
dollars, even if it were necessary to pur-
chase everything.

CAL Braixarn,
79 E. Highlands,

Sierra Madre, Calif.

THE LAST OF THE MOHICANS

Editor. RAp10-CRAFT:

After reading the contributions entitled
“One on Us,” and “Who Killed Cock
Robin,” in the July, 1932 issue of Rano-
Crart, it occurred to me that T might be
able to give youn some authentic informa-

{(Continued on page 305)
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RADIO-CRAFT’S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS:

Furnish sufficient information, and draw a careful diagram when
needed, to explain your mcaning; use only one side of the paper.

List each question.

Those questions which are found to represent the greatest general
interest will be published here, to the extent that space permits.
At least five weeks must elapse between the receipt of a question

CONSTRUCTING A 6-TUBE CAR
RADIO—UNTUNED R. F.
TRANSFORMERS

(177) Mr, TIawell E, Farge, Winchester, TIL

11.1) Is it possible to use the Wunderlieh
tube in an antemotive veceiver?  What wonld
he the necessary eircuit changes te obtain op-
eration in a stamdard ear radio set, using this
type of tube in place of the more standard
detector?

(A1) To abtain best operation from the
Wunderlieh tulne it i advisable to earefully
natteh its load vequirements,  This will neces-
sitate the nse of certain units having speciak
charpeteristies,  Ierhaps the most simple eir-
enit arrangement along this line is the sapers
heterodyne ilusrrated in 1jg. QU170 (This
design is publiched by comrtesy of Mro 1, G,
Lisiin)

T obtain best resnlfs it will be advisable
ta use exactly the compoenents specitied tor this
partienkir eireuil, otherwise it will be  ditli-
cult to obtain the high gain which must ine
secured for satisfactory operation in an auto-
wobile,

List of Parts

One  Eleetrad  volume-control pnt(-ntmmetcr
type R1-203, 27,0 with power switeh,

une Eleetrad 2,000 ohm Troavolt wire "lul re-
sistor, 63

e Cardwell two-gang dual variable condenser,
type 217-¢, LS50 mmf. per oseetiom, 4, 12

Two Aerovoex 00l-mf, mica-insulnted condens-
ers. type 1460, 9, 13

une Acrovex L006-mf. cartridge type condenser,
type 281, 21

one Aerovox .05.-mf, motal case type condenser,
type 2060, 18;

(e Aerovox Ll-mf, cartridge type condenser,
type ¥81, 7

e Aerovex -mf. metal case type condenser,
type 260, 24

Ask as many questions as you like, but please observe these rules:

and the appearance of its answer here,
Replies, magazines. etc., cannot be semt C. O. D.

Inquiries can be answered by mail only when accompanied by

misunderstanding.

Omne “I'rutest A, teansformer, type 201550, 26

One Trutest, 1950 ke, LF teanstormer, type 211
Toong 870 coamplete with two 7-140 mmf,
trimmer condensers, 16

One Special LIS, transformer, with 5-140 mmf.
trinmer vomdensers, same s 16 hot with sees
omddary center-tappad, 178

One Trutest oscillator coil, type 211 10074 and
shield, S

Rix S-prong wafer-type sockets, 5. 15, 20, 235,
LT

One Premier Conoid shielded antenna cail, B

(ne  Premier steering colnmn remute-cantrdl
nnii with universal coupling and ilexible con-
nector cable g

e Bheet-iron bafrery ease

one LR Tavham 1, meg.,
resistor, type M4, 22

One LG, Trrham S0000 ohm, 1, wart Meral-
lized resistor, type ML, 25

Two LR.C. Intrham 300000 ahim, 1, -wart Metal-
lized rvesistors, type M4, T4, 19

Three small trimmer condenscrs, 2 o 35 mmfs.,
4.0 10, 11

One Antonndive-type Amperite, type 181,
(Note: If nat readily abtainable, q 1ype 22
Amperite may he substituted,y

Two Arcturus 136-A auta sereen-grid tubes, 9,
PN

O Areturns 187-4 anto oseillntor tube, 153

One  Arcturus Wunderlich ty¥pe A7 or "I
Aute tube, 205

Two Arcturus 1350 anto pentode tubes, 28, 29

Fonr binding poses, S0 18T, 1, 2, o, 01

Three 45-volt Nute =1V batteries or Auto 17
eliminator ;

Thiee 4w -volt “C” hatteries;

{(me No, 12 gange aluminum chassis, size 12 x
K x 2% in. high, 12 x 8 x 23 in, wide s

One Wright-hieCoster vehicle speaker, equipped
with 7,000 ohm  impedanece  ontput  trans-
former, 34

(me Y- Amp. Instrument Littelfuse, No, 10643

Omne Littelfuse Gryp connector, No, 10580,
(Q.2) IMease  furnish  constructional  dotails

for an untuned R, transformer design suice-

ti-wart Metallized

PRI

| S

CO(L MOUNTING IN
SHIELD N23 16 AND 17

"WINDING DATA ~ L l _:1
SEC
COIL 16+ 200T. 200 T 3+ 135¢
t_' €OIL 17+ 2007, 200 T V. ,5"
TAP AT 100T.

i WIRE SIZE s N2 34 ENAM.
= 1_ _L ALLWINDINGS RANOOM WOUND

}-— 1" Du——( COIL DIMENSIONS N2§ 16 AND 7

‘8= T-13.5v. AT

EITHER "A—"AND'B~" OR "A+ ANO 8-

ARE CONNECTED TOGETHER DEPENOING
ON CONNECTIONS OF CAR STDRAGE |

BATTERY TO CAR CHASS(S. ]

Fig. Q177A
Schematic circuit showing the use of the Wunderlich tube. The load impedance must be matched.
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25 cents (stamps) for each separate question.
Other inquiries should be marked “For Publication,”

to avoid

able for use with triodes and screen-grid tubes,
A transformer of this type is specitied for use
in the article, “DBuilding a 1930 Blectrie Re-
ceiver.” in the Navember, 1929 issue of Rapro-
Cuarr. The constrnetion data given in the
article does not seeny to Ctelick.”

. I the first plice, un untuned IR
transformer designed to matel cireuvits incor-
parming  trisdes s net suitalble for combina-
tinns incorporating serecn-grid tulwes,  Secondly.
a great improvement in operation of the 189507
set may be obiained, as stated In past issies
af Ramo-viearr. hy using a manufactured, un-
tuned RS, transformer,

Llowever, constriuction details for sieh a de-
slgn are given in Fig, Q1378 The “catel”
lies in the use of a special grade of eore ma-
terial veferred tooas 1L jron™ o nore that
1o laminations must he titted into 4 space of
1.-in, in order ta ohtain high gain and flat
response over the hroadeast hand,

ar triodes, the primary is wound with 115
T, No. 38 enam. wire, in a single layer, ot
A tube 9/16-in, ding: the seeondary is =imi-
Tarly wound tu g total of 170 T.  For screen-
wrid tubes. inerease  the pnmber  of  primary
turns  to about 185: the secandary remains
the same.  The tbes may be made by wiml-
ing about 5 layers of paraflined paper around
the core.

AV.C. IN PHILCO “TRANSITONE 7"
—ELKONODE FILTER CIRCUIT—
"IMPROVING AN AUTO RADIO"

1178 Mr. tieorge A, Parkinson, Dubuque, Ia.

(.10 Although the claim is made, in the
September. 1932 issue of Rapio-Crarr, pg 167,
it the Phileo Transitone 77 automaotive re-
ceiver incorporites autoniatic volume control,
the manuer o which this action is obtained
is not elear to me: also, all available refer-
ences on this point do not seem to help any.
P'lease advise whether ALV, is really obtained
in thisz model sot, and just “how™ it is aceom:
plished,

ATy Through the courtesy of Mr. Roebert
Long, Jr.. Service Manager, Transitone Aute-
mohile Radio Corp., the following detailed ex-
planation of the action in the AV.C, portion
of the Transitone T chassis s available,

The incoming L% signal is converted or
rectified by the second-deteetor, V4 into an
AE signal, While thiz s being aceomplished,
a D, voltage is developed from grid to eath-
ode which is proportional to the strength of
the carrvier voltage,

This 11, voltage is fed back to the eontrol-
grid cirenit of the first tube, V1, The two
Hu000-0hm rexistors in series form a voltage
divider so that the voltage fed back at the
mid-point  is  one-half the voltage developed.
This Is carried to the LF. amplitier, V3,

These voltages from the detector cirveuit, asx
stated above, ure proportional te the carrier
voltage and are applied to the eontrol-grids
of the RUF. and LI%. tubes, controtling the am-
Hitteation in these tubes,  The greater the
signal strength, the greater the voltage im-
pressedd on rthe grlds and  consequently, the
lower the amplifleation.  This  governor-like
action is autematie and through the use of
the correct “thne cirenit™ resistors and eon-
densers, is prevented from oscillating and hence
is very smooth,

In cddition to being a part of the time elr-
cuit, the vesistors immediately connected to
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the low-potentinl ends of the antenua eoil and’

IFT. 1. are bypassed Dby condeusers, block
the R.F. and LI, tlms keeplng them {rom
bagking up inte the receiver,

{(Q.2y In the article. "“An Automotive ‘I’
Eliminator.” in the September, 1032 issue of
Hipto-Crarr, appears o schematie clreuit whleh
shows only n “box™ for the tumed tilter section
of the Elkonode intervupter. 1= it poseible for
You to show the actual connections within this
portion of the “D7 supply unit?

(A2 To IFig, Q178 is shown the schematie
cirenit of the tuned dlter of the Flkonmde,

(.Y The wri has constructed o xet in
accordance  with the artiele. *“Improving an
Auto Iadie,” in the Mareh, 1922 izsue of
Lapto-Crart,  However, a whistle has devel-
oped  which it is very ddiffieult to eliminate
What eonld be the trouble: also, is it advis-
able to use a partienlar type of antenna with
a =et of this type?

(A2 These questions have been hrousht to
the attention of the auther of the artiele. who
has furnished additional dnta on the points
in (uestion,

Eliminating a Whistle

A possible objection. revealed in stndyine the
detector cirenit, is the screen-z2rid's conneetion
directly to the ciathode.  Thix was found neees-
sary for the elimination of a persistent whistle
which conld not he eliminated either hy chang-
ing the plate and eathode resistors or using
heavy hypassing.

The prime canse of this. suspected by the
author, is that the plate and sereen-grid volt-
ages, with a streng 2iznal on the eontrol-grid
at times, approach each other too closely.

This is the resnlt of the nie being worked
on the lower bend of its curve and with a high
plate-lond resistance so that a strong signal
input resnlts in very wide plate-voltaze flnetua-
tion, It is suzeested that this whistle ecould
be the result of a secondary emission hut hew
thi® conld be pmssible with currents in the
tube in the order of Y -ma. or less is hard
to sce.

1t is, of conrse, ohvipus that to lower the
value of IR, raise that of 117, or do horh, would
inereaze the plate voltage and thus obviate a
howl due to the cause ourlined and make pos-
sible a sltzht positive bing on the scereen-crid,
This undoubtedly would inerease the volnme
but would tend to decrease the tone fidelity
and is thus & matter of enmpromise with the
individual bhuilder.

A poeint not apparent from the schematie
diagram is that, in some cars. it is the pesi-
tive termilnal of the storawe hattery thatr is
grounded.  When this ix the case, the con-
nections to the terminals A— and A4 shonld
be reversed within the set. or else the ear's
battery will he short-cirenited npon conneetion
of the set. Although it sghould he horne in
mimd that in the type 56, '27, and "R tubes,
ag in any indirectiy-heated eathode tubes, fhis
polarity reversal is immaterial, this variation
in Dbartery-gronnding  practice makes it im-
portant that carve he taken to insecc the ‘“‘on-
oft” switeh in the nngrounded *“A™ battery
lead.

A Convenient Car Antenna

A= to antenna systems for use in cars, the
anthor is partial 1o a method which invelves
pasting abouc 100 or 130 reet of thin eopper
ribben to the car top and then coverine the
crigseross latticework with a layer of insulat-
ing varnish,  Of course. a layer of this in-
sulating varnish precedes the laying down of
the copper ribbon and at all poiuts ewre munxt
be taken 1o insure that the rihbon is not short-
cirenited to toe ear hody,

FPor o ground. the ear frame irself 18 used :
although, a sheet of ¢copper on the nnderside
of the ear laying across the ear's widilh, from
running board to running board, might improve
results, 1t wounlidl Le interosting when ftrying
sneh a ground  plite te jn=nlate the plate
from the ear Dody proper and to hreak the
wround conneetion of the primary of 1. earry.
ing the antenna primary coil's gronnd  lead
direetly to the plate.

A final recommendatinm to the milder is
that the ontside leads from the set, with the
exception of the antenna and vround leads, he
shielded in flexible mesh or in “condulet.” and
that this shielding e grounded. Individmal
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shiclding should be used for the volume-control
leads, for the batiery lends (A7 and "3 io
the same shicid), and for the horn leads.

THE TELEKTOR

(179) Mr. Charles [Farrish Cox, Oakland, Cal.

(0.1)  In the Muy. 1932 issue of Kamo-
CiaFT ix deseribed the Telektor remote control
nnit. Please deseribe the action of the “silent”
ey used in this system,

(A1) After the motor unit is attached.
there are three possible positions of the ©sI-
LENT KEY™ knob on the radio receiver,

(1) When pushed all the way in. this key
“mutes” or silences all loudspeakers :

thr When pulied all the wi ot it en-
wawes  the gewrg and  switches  for  remote
control ;

(e) When in its penfral ot center position.
it disengages these gears and switehes to pers
mit maaal contiol of the receiver and phono-
rraph.

It a phonograph relay has been installed in
the reeciver, press the “RALIO™ Dbutton in any
Telektor Dbox before goiug te the receiver to
take mannal contrel.  While mannual operation
in the receiver is taking place, all the regular
controls on the ridio receiver must be used,

(Q.2) IPlease describe the installation pro-
cedure concerping the Telektor,

(A.2) A with all attachments there may be
2eme  adinstment  need v owhen installing a
motor unit for the tirst time in order ro drive
the volune control or the taning dinl to hoth
ends of their travel, uml in order that the S1-
LENT KIZ shatt may slide in and ent freely,
The initinl installment of the motor unit on any
chassis ghould be performed by a dealer’'s Serv-
jee Man who hax been given definite instrue-
tion an how to make any insrallation e advises
necexsiatTy.  Onee the atinciment has heen made,
howoever. the motor unit may he removed for
aceazional lubrication or inspection by any-
body. Care shoull he taken to see that the
Minl is turned to the <353 channel (530 kc.)
when removing o motnr unit from a receiver.

The moter mmir should he mounted on the
chuagsis as follows:

(1) remove the dust cover from the Moter
Tnit,  (Leplace the Motor Unit tuning knob
on its shaft after deing so) ;

— %

e Y|

200 LAMINATIONS (TOTAL}
ARE REQUIRED,

Fig. Q1778
Construction -details of an untuned R.F.
transformer.

Fig. Q178
Schematic circuit of the Elkonode.
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{2) turn the radio dial to the 550 ke, end
of the scale:

(Note: On the Concenled Type Re-
ceiver. turn the counterweight so the
slot milled in it points vertically up-
wird.)

(3) turn the radio volume-control all the
wity down to zero (Uhereby throwing the pho-
nograph switeh) :

(4) hook a stout rubber hand from the vol-
nme-control knob to the “ON-OFF” switeh
knob in such a way that it presses in on the
silent key knob in passing;

(5 now turn the radio set around and re-
move the baek of the cabinet |

(4) remove the AC supply cord :

t7) turn the tuning ¢rank of the Motor
Lnit so that it points upwand;

(S) turn the volume erank so that it points
downward ;

(9) push in the tnning knob of the Motor
Unit;

(1) pick up the Motor Unit and place it
in position on the back of the chassis.  'The
only trick to this is to be sure that the <x-
1ension of the tuning knob shait of the Motor
I'nit engages in the coupling on the "SILENT
KEY™ shaft of the ridio receiver,  Mppronch
the chasgis with the Motor Unic held a little
too low. Then when this shait extension is
centered with the chassis openlng, raise up the
Motor Unit until the eentering pin on  the
tuning erank enrers the hode in the end of the
sne condenfer shafr

11yttt the Moter TUnit monnting :&rews and
lock washers and thread them loosely into their
brackets :

{12) holding the Motor Unit in approximate
position, push in nwl pull out on the tuning
knob and move the Maotor Unit until this knob
moves Ireely.  Then tighten up the mounting
SCrows |
(13) connect the cord “II" from the Maotor
Tnit into the receptacle 5 of cthe radio re-
ceiver chassis:

14) connect the short A.C. supply cord
from the Motor Unit to the A.C. input re-
ceptacle of the chassis:

(1a» replace the dust cover on the Motor
TUnit. fastening it by its tive serews:

(16 connect the tat plug on cord K™ from
the Muotar Unit «dust cover to jack “J" of the
chassis |

{17r place the Mogor Uait runing knob on
its <haft and eannecr the AC. =upply cord

(18 make sure that the tuning kneb of the
Motor Unit is pughed in oax far ax it will go
tto engawe the gears for remole control) ;

(1) insert the Control Connector plug of a
porrable type Telektor Box or of a connector
el 1o either jack receptacle in the back of
the motor wmir ;

(200 connect the Hat merer plug from this
Telektor Box or conne¢tor cord into either of
the merer jacks in the left hand ed;ge of the
dust cover;

t21) connect the three-wire pelarized cap
from the Mazter Npeaker Relay (if used) to
the lower three wire polarized receptacle on
the Motor Tnit ;

(22) connect the three-wire polarized eap
from the ’hanograph Relay (If uwsed) to the
upper  three-wire polavized veceptaele in the
Motor TUnit,

If the Maotor Unit is replaced on the vadio
receiver ¢ is in the =ame relative position
that it orizinally occupied. it will bhe found
that rhe settineg of the brushes for the cicht
favorite stations will still be aceurate. A slight
chiauge in relutive pogition will necessitate a
slight readinstment of the brushes, in order
to secure accuriate tuning aml hest tone quality

REGARDING SONORA SETS

Concerning (. No, 128, puge 102, Auepst 1931
issne of Itanto-Cuarr, Mr, Lemuel I, Randall,
9450 So, Richmond 8t Kvergreen Park, I,
comments as follows, concerning changes in cer-
tain Sonora maodels.

Loth fllament-circuit coils are either removed
or shorted out: the 2725.olim resistors are re-
moved. Thus, the RF, cirenits are no longer
neutralized ;. 500-0hm  grid  suppressors  are
used, The center-tapped V4 filament resistor
may measure 30 ohms; the other ono may be
15 or 230 ohms,

NOVEMBER, 1032
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“HONOR

PRICE

Some tubes are sold on low-price alone. Where price is the whole consideration, we can’t possibly
hope to sell Certified TRIADS, the Double-Checked Tubes, with an engineering pedigree accom-
panying each tube. The TRIAD certification slip assures the purchaser of positive satisfaction and
the dealer of a real profit. In quantities, the discount is 509 to TRIAD Dealers and Servicemen.

BUILT”

Certified TRIAD Tubes are of superior and regular quality. They are all
right up to a very high standard. The engineering slip which is sealed in with
each tube assures you of absolute satisfaction with a real guarantee. Our story
in a nutshell is “there are no better tubes that Certified TRIADS.”

PREMIUM

We are now able to make another striking introductory offer. By an -
arrangement with the publishers we now offer a handsome copy of
the popular 1933 Official Radio Service Mannal, list $5.00: the 1932
Official Radic Scrvice Mannal, list $5.00: the 1931 Official Radio
Service Munual, list $4.50; S. Gernsback's Radio Encyclopedia, list
$3.98. with each Dealer’s or Serviceman's initial order of $40.00—
$20.00 net. It is highly desirable for all Servicemen to have a com-
plete file of all these manuals. Read the publishers’ advertisements
which tell you all about them, then send in your first order for

CERTIFIED

TRIAD

T U B E S TRIAD manuractuming co.

My money order or check for $20.00 1s altached.

return, 1 want the CERTIFIEN THRIAD TUBES Hsted from

In

the

The TRIAD Line is complete. It includes all types eous. 12 S o receive, AKSOLUTILY FIEE. tis
manual checked helow
N ] 1931 FFICIAL SERVICE MANUAL.
of standard Tubes as well as Photo-Electric Cells A Rl i
g [] 1933 OFFICIAL HADIO SERVICE MANUAL.
Televnsnon Tubes. [] S, GERNSBACK'S RADIO ENCYCLOPEDIA.
CERTIFIED TRIAD TUBES are licensed by Name
Address

RCA, and are sold at the same list prices. - g —

My tetterhead of business card is attached

RADIO-CRAFT for NOVEMBER, 1932
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Latest Tubes at New Low Prices!

So many of our customers have taken advantage of our
bonus that we decided to extend this offer . . .

Take advantage of our offer—25 UY-227 Tubes FREE with
every purchase of 100 assorted tubes.

Give to vour customers the advintage of Laving first-quality licensed R.COAL

low. We carry the hu
ripilpeaaldy within {los

tionally
tle s

rgest valiety of tulas ap
nuinths, providing  the

tube you require or we will make it for you.

COMPLETE STOCK READY FOR

tubes at prices that are cxeep-
the world, many for special purposes, anl overy
filumeat i3 not hurnt out We cither have 1h

IMMEDIATE SHIPMENT

Order from thls page —Rewit 201 wlith order, balance C.0.D.  All prices
are F OB, FACTORY. Newark, Shipments go forward espress or parcel OI{
poosk Ng ‘urder for less than $5.00 accepted. —_ -
TYFE ANY QUANTITY
UX-20lA—Amplifier or detector $0.30
UEK.1% At amplifier Extra
-AC amplifier or deteetor, x 5
—Satie elaracteristles as 171 on tungsten filanient, 'z ami. -
ver output amp. for AC or DO gperation, 'y amp..... .. SPGCIal
UX-240 —Desikned for lwpedance and reslstanee coupling .........
UX-120 —Power amp. used In last stage of audio [re 0
UX-199 —Dretector snd amb, tube, lung prongs ... .40 with
TYPE O UV-199 —xXtandard base, has a 2004 hawe, same characteristics a lJ‘J .40 every
Potassimn UV-199 —-xyme chargoieristics as UX-10%  mly chon prongs. . .40 b
Pholu Cell. 47 UX-112A—]'ower amp. lube for low cur. eonsdmp,, 1§ amp. .40 order for
overall. $2.10 UX-HZ —DPower Amp. 3% amp. ..oooiviiiin e s .40
UX-200A—Detector tube recommended for weak signals .40 $5,00
B;-%ﬁ —AC screen 1;Izrhl amplitier ... . ... :g f b
e —P’ewer amplltier ... . .. ... g tube
UX-201B—1/8 Amp. Amplifier and Detector . .60 e . s
UY-246 —P'awer Amplitier .. .60 we will
UY-247 —1'ower pentode .60 .
WD-It —Detector A, .60 give
WD-12 —Detector Amp, . .60
UX-230 —Dry eell amp. and detector, 2 volts ... .60
UXx-231 Irey ecll amp.—lust audiv stuge, & Aolts .60 FREE
ld)v(-gsz —Dry cell sorfle'? grlld :uml»., ‘3,\ul||s ........... gg
=233 —Power Mmpllier PPentode. 2 volls ool d
UX-234 —Sercen Grid Pentode RF. Amplfier. ... o....o. o000 85 2 UY-227
UY-235 per conleol serecn grid amp. Lol .60
UY-236 —xcreen Grid Nadiv Frew. Amp. .............oo.oo.... .85 TUBES
UY-237 —Detector Ampllfiecr ... . ... ... ... .85
UY-238 —Dl'oiner Ampllfier I'entade ... .85 For
UY-239 —Nne R, Dentods Amplifier 85 5
UY-551 --\nrlnh](- MU verrrermesonrrnrannnns .60 multiples
| UY-56 AE amd RF. Ampllifier and Oselllator .. ouneies ... .60 f 55 00
rvee y S S s S Telle e s g | LR
- —6 prong Variable u F. Amplifier an uper mlu(tur t
'.l'elﬂ‘l’ihm Tubg UX-210 —For power amplifier, high voltage ............... B T O] e LATU DL
114~ square UX-222 —screen grld radlo frequeney amb. ........... 1.10 amounts
cathode, orer- UX-250 —1'ower amp. used In last siage of audlo freq. 1.10 of free
all size 27x6%, Ballast tulie to prevemt tubies in set from blewing out.. 1.10
$3.85 Speclal super-sensltive JAudle Freq. 201A........... .60 tubes
Speclal super-scns<ltive Radlo Freqg, 201A. ... .. J60 will be
Special 171 A1 1 qmp, extra coated tllumeni—goud fur electrle Sets. .60 A
T-14 (2014 High Muy high emls<don ..o oo oo oo .60 given.
Kwitch tube, 201A or 112 or 171 double life . .60
Adaper tube 226, 227. (71A, to comert bw ts fo Ad', e . .60
-27A—AU amplifier or detector, same as (hat quirk heateri.. .60
UY-224A—AC screen grid amplifier, same as thut quick heater).. .60
RECTIFIER AND CHARGER BULBS
125 NIl rectifying tube (I3 IL) {Raytheon Type)
6/10 amp. trickle charger bul (Tungar Type)
2 amp. old and new type charger bulbs (Ilst $4.00) (Tungar Tyge)
& and 6 amp, charger hulbs (list $2.00) (Tungar Type) ........
15 amp. charger bulbs (Tungar Type) ........ . ... .. ... .iiiiiiiinann.
UX-866 -Hor “sthede Mercury Vapor Half-\Wave Rectlfier (f1
UX-280M—Hot Cathude Merrury Full-Wave Rectifler same as 1°X388......
TYPE R UX-28tM—Hot (‘athude Mercury Vapor Half-Wme Rectifler.
Caeshiin Phato UX-871 -ltot vathode Mercury Vapor Reetlfler. ..o ooty
Cell, overall U X-280 -Full-Wave Rectifier for 1ligh Emission.
lengih 3-1/167 UX-281 - Half-Ware lectlller ... ..ooieo...
$5.90. UX-282 —PFull-Wire Mercury Vajor Rectfier.......... HHOBBHEGEEGE BEa a8 6 R HEa BaE
PHOTO CELLS I y
Photoclecicie cell, *'Potasstum’™ Type 0. .. .. ... . ... ....iiciannnnn .. 2,10 T’_i‘e
Photoelectrle cell, . 4%" averall length. .sg 1‘3:;:
¥ 4] o U srae .. ]
P'hoteoelcetrle cell. aeslum’™ Type R, 3 1/16" woverall lendth...... . 5.9 UX 535_‘_9‘"0“ Tybe
TELEVISION TUBES UY.686—Sparton Type
Tellon Reflectron Neon Televlslon Tube, 17 Cathwle 'il]uura Tyun c ...... 3.85 UX-40i—KeHogg Type
Tellon Neon Televislon Tube, 1%” (athede Nquare Type oooo . 3.85 UX-403—EKellegg 'Type
Tellon Neon Televlision tube, 17 Calthode Square Type X..... . 2.10

ARCO TUBE COMPANY, 40 Park Place, Newark, N J

This

COMPI'LETE
suppressor Ki(,
$17

£330, 2n—incly
tubes and dy
.63, Dealers wanted,

J-M-F MANUFACTU

3359 Fond du Lac Ave..

Write today

On Page 306 of this issue will be found an important announcement which |
gives full details about the new 1933 OFFICIAL RADIO SERVICE MANUAL. |
Turn to this page NOW and read the advertisement carefully. i
AUTO-DIAL RADIO g E
Write Quality, tone, selectivity, and power
Today Sensational
for !
° AUTO |
Information
on : "l RADIO

cunrol,
Net only

es sel. deanny
namic speaker.

RING Co.,
Milwaukee,

INC.
Wis.
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AN EXPONENTIAL RULE

O simplify methmds involved in the solirtion

of enginesering problems and the plotting of
curves containing  expatential fanettons  thee
has been develuped pnd copyrighted by 1ouwis
R Skl a T-senle mle, a puation of which is
shiwn 1n Fig, 1. It measures, i oone modad,
1% ~ 1L 1u,

This rulis alse pids materfally thy solutian of
pralilems invabving 1eots and powers of num-
Ligty leess than inity

Privisfons of SNinle
Armingel o prapaortian
nnmlicrs to the
shidles il hee senles ar

of this new rule are
to the logarvithms of
just ax un the commin
i fonmlisl vm the Liase 1O,

The elfective bength of Seale G is S0 in
whivh inie vonxideralily the pesnirpcoy ot
the vesalts aldainml fn using this mbh

The paeslilem of leating desdmal paaints i 1l
finpl 1esult has basen solved by placing gunling
figieeyg g the rght-hand sdge of the 1tle 1o
indicate the nonmber of ligits found cither to
the right or eft of the deeimal point. AN
mental work in this respeet has thus  heen
climinated.

lase o

AN

szl _|'"|'|'|'|'I"'|"'“r]-rrr'r|—|'r|—rr SEE—Y
T, TN
'r Trianto ety '||r--||i-—'-r|—h—r|—
'—E—l'-llm:.'.:l";l:u:r.:u--- : .

-JI-'-T 'l"|:"r"|_"|'"'"||l'l|-“r|—r‘|'rrrhrr|-—r|'_'m_'|l;_

b L bty

o

Fig. 1

I. R, C. GRID-BIAS KIT

International  Resistance  Co,
il on the market a Zeid-bins kit
coittaining the nee s units rar
erly hinsing "2y, 26, o, U4,
and 4T fubes,

There is an information folder enclosed wilh

has  just
of re-
prrogy-

o,

I

each kit pictured in iz, A whieh gives the
praper resistance valiue for the correet binsing
of the above-mentivned tubes,

PHILCO WRENCH KIT

ITF. new Phileo wrench kit is one of the most

aids for the Nerviee Man that
has been designed inoa long while.  The Kit con-
sistx (Fig, B of four socket wrenches of The
praper stze to fit all types of hex-head bolts,
nits, and drive serews nsed in Phileo sets,

These wrenches ave espeeially avdened and
shoubld wot e confused with ordinary cheap
soeket wreneches which wear quickly when ased
with the extremely hard PParker-Kalon drive
SCTOWS,

Anather featnre is the fact that the wrench
handles  are hoellow  amd are enuipped  with
wooeaps, providing space forr the wrench
ers,

convenient

Fig. B
New Philco wrench kit,

for NOVEMBER, 1932
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QUASI-OPTICAL
HOME EXPERIMENTS

BUILDING A PHOTO CELL AMPLIFIER
By John B. Brennan, Jr.

‘There are any number of simple experiments
which you can comhiet by yourself in  this
Held, Fhey were brielly outlined in the intro-
duetory article of this department appearing
e the October, 1932 Rablo-t wakr,

The pieces of apparatus which are neceded for
this experiment are: One—a photoelectyic eell;
two——an aundie amplifier; and three-—a lowd-
spestker o millinnineter,

It is hardly possible to constrnet a cell unless
claborate tube-making  machinery is available.
11 s better that this item be purchasel.  The
widio wmplifier is quite simple to bnild and
requires only a few parts, many of which the
xperimenter will find in his junk box, They
are, transformers, resistors, mica  condensers,
tube soekets, hinding posts, and wire,  1he eir-
enit of the amplitier is shown in th columns,
The arrangemeut of the parts Is simplicity
itself, and  closely  follows  the arvrangement
shown in the cireait diagram.

The pheto cell s connected to the input
terminals of the sumplitier. =a™ and "D winle
the loudspeaker or millinmineter is conhiected to
the amplifier’s output, ¢ and “d.

If a souree of light, say from i flashlight, e
shone on the phioto eells a loud plop™ will be
heard in the londspeaker,  1f a milliimmeter is
nsed, a rise of current wll be indicated, Now,
H some means be employed to rapidly interram
thix light beinn before it impinges on the s
face of the phote cell, the frequeney at which
the interrupti takes place will wanifest itself
in the lowdspeaker by a noise of the frequeney
of the futermpting deviee,  Por instanee, Jet’s
nse o an erdimry household clectrie fan. s
specd, o number of revolutions per minnte is
in the neighborhood of seme 1,500, Sinee there
are four blades to the fan the sonree of light
will be interpupted some 7200 tipes per inote,
or 120 times pee second, produeing a low, audi-
ble note or tone in the Jowdspeaker,

Other experiments along this line may cnsily
be tried. For instance, 0 ocardboavd o ean
he substituted for the fan, o the dise, at equi-
distant  points, holes gay e made  through
which the fight sourcee nay be nuude to shine
onto the phote cell. If, say twelve holes are
cgually spaced stvound the edge of the dise, then
the frequency of the tone enitted by the loud-
swpeaker wlll be D60 exeles. The formula by
which the fregqueney of the tone may be de
termined fs o oequals 08 x Niodivided by 60,
where 10 the frequency of the tone in eyeles
per second, ¥ ix the speed of the wotor in
R.EPAL and N ois the number of holes or inter-
ruptor units,

The values of the pares u=ed in the amplifier
whese dlagram is shown here are: ‘F1, high-
ratio audio transformer: R1, 0 te H0,000-0hin
potenticmeter ;. B2 200,000 ghms 3 R, 2 meg-
olhims : R4, 2,500 ohm= 3 1, 01-mf, ; €2, .1-mf.
A 24 tube is used in o the tirst stage while a "2%
tuln is used in the cntpat stage,

For additional information on the nse of the

(Continued on paye 26HD)
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We've put ourselves in your place and

brought out everything you need . . .

LABELS

SPARK SUPPRESSOR SET

NOVEMBER, 1932

FAS

www americanradiohistorv com

FIRST-AID RESISTOR KIT

Handy pocket size kit furnished in two different types
—1l-watt kit containing 20 Ohiohm resistors, ranging
from 250 ohms to 2 megs.; 2-watt kit containing 10
Ohiohm resistors, ranging from 500 to 50,000 ohms.

Value stamped on each unit

Each Ohiohm resistor, in addition ta being color coded
according to R.M.A. standard, has the actual value
stamped on each piece,

FREE

The following three items ore given free
with initiol order of First-Aid Kit:—
OHM DIAL Instantly tells the resistance value in

ohms of any resislor in the sets you service, when the
resistors are color coded according te R.M.A. stand-

ards. Regular price, 50¢ each.

GUIDE A simplified and ready means for determining
the correct mode!, resistance value and number of
resistors to be used in most popular sets.

LABELS ta help get you further service. Each First-
Aid Kit contains a supply of labels to place in the
back of the set, which, in addition to recarding the
work done, secures further service because your name
ond address appears on the [abel.

OTHER ADVERTISING HELPS FREE

SPARK SUPPRESSOR SETS

... for eliminoting ignition interference on
AUTOMOBILE RADIOS

Are you going after this new, rich field of business?

Chiohm Suppressor Sets supply you with the con-

densers and spark suppressors to meet all usuvally en-
¢ountered conditions af outomobile radio installatians.

* Write for prices ond details *

®
THE OHIO CARBON COMPANY

12508 BEREA ROAD CLEVELAND, OHIO

OHIOHM RESISTORS are made in Coanoda by
C. C. Meredith & Co., Lid., Teronte
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ELECTRICAL

ENGINEERING
BOOKS SENT FREE

New Edition Containing (00 Pages

A-C RADIO!

Wo're glad to send a set to your

homs te cxzamlue and use as 8 FhILElIXOIOBNLE

Jour own for 10 days—to show

ﬂou that hero 1S the miost up-to- | AW ‘;9[{':?”53"00
at " 5 - % i 'S, -
ate and complete work on Elec {llustrations. . deluxe

trielty c¢ier published, A\ritten
by CROCKER of Columbla U.
—MILLIKAN of Callf. “Tech.””
—HARRISON of General Llec-

gold stamped binding.
Index fn each ]
general index In Vol

Covers every b

tric and 26 other noted Flec- ject im Electricity-
trica! Englncers. Startz ot with Light. fower. Trans-
elementary Eleetrlelty in simple. | misslon.  dienerators.
non-technieal lamguage for the Mautors. Switehbonrds.
beginner and  includes  every Iadio. R Telephone,
Engineering Lranch for uso of | !ouse Wirlng. Rtall-
experts on the job. s _elc

Electrieity. the biggest industry in the world. contlnues
to grow the most rabldly, and it omfers better lobs.
bigger salarles  and brighter future than any other

field. Every dollar, every hour invested In learning Elec.
tricity will come back to you a thousand-fold. Learn in
share time with these hooks nt

one-fifth the cost of trade
LOOK IT UP! courses. Outlne for organized
Thouzands of these study. cquiz-questions and a

sets are used as REF- year's free consulllng mewber-

ERENCE books by shiv in the aAwmerlean Technl-
men  employed In cal Soclety included without
efectrical.  building extra cost, If you anall coupon
iclunsu'uctian and  al- himmediately.

[njpings. The 1IFIY | AMERICAN. TECHNICAL
answers  to 20,000 SOCIETY

uuestions  right o2* Dept. E-626

Drexel Ave. & 38th St.. Chicago

your Hnger tips.

AMERICAN TECHNICAL SOCIETY

Dept. E-626. Drexel Ave. & 58th St., Chicago

Please send for 10 days’ free trial 8-volume set of Eleetrical
Englneering just off the presi. subfect 1o return If [ wish
to. (I pay 1be few eents e charges omg recelpt of
books, you pay express If Teturn If 1 declde to keep
them, { will pay $2.00 after 10 d trial, then $3.00 a
month untli $34.80, speclal advertising priee. i3 palil
after which books become my property. Year’s Consulting
Membershih to be inciuded free.

Name ...
Address

FEmployed by .

Employer's Address ..

IDYNAMIC

Bulld this pewertul radio your-
setf. Slhuple dircctions. iseau-
tiful  Walvut  Cablnet., 4
R.C.A. licensed tuln Dy-
namlc sheaker Everything
furnlshed—nothing more to buy.
Range 200 to 1000 miles
without aerial. vers
band 175 to 550 meters.
Gety Tolice calls. Light socket
A.C. 110 rolt operation. Size
£ 12 = T x 6"; weighs 10 Ihs.
i send $2 deposlt. Bulance $8.95
| - CON.  Order a “Ruild-It”
Kit Teday.
MY OWN RAD10, Ine., Dept. RC
1800 Grate Street Chicago. 111,
RADIO’'S REWARDS
are rich far those who are prepared. Study
all branches of bractical radle at RCA
Institules, Ameriea’s ollest rudlo  schonl

Resbdent seliools in New York and Chirago.
Alsa extension eourses for home study on

DI/ new  ““no oblleailon’ enrollment = Blun.

n-&lo’ Catalog upon request,
o H RCA INSTITUTES, Inc

arati . .
(;A;l'l’\""l"::l:? Home Office, Dept. RT-111
Subsldiary 75 Varick St. New York
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OVER-THE-COUNTER SUGGESTIONS
By Jack Grand

You wet up in the morning feeling mighty il

You zo to the docter and he gives you a pill,

And if that doesn’t do much pood to you

There will be sixteen more new tubes coming
thrawzh,

And there are sixteen more new tubes to he
released hefore 14932 ends,  This means that
the Service Man that wants to stay in the radio
service field will have to kuaw his business.
The screw driver expert of old battery days
rhe old type of Serviee Man who used to carry
a voltmeter, a hattery, nnd a pair of test leads
in his pocket ix ne longer a figure in the ridlo
gservice field,  ‘I'he Serviee Man of today must
have a fundamental knowledgze of radio and
a rood testing ontfit. It is surprising to nate
the memher of men that eome in daily who are
caver to purchase radio magazines, service man-
witls and reetmical hooks rhat will keep them
fully informed as te the lLirest deévelopments.

Delicve it or nol, =oie of the manufacturers
are ecming to the poiut where they helieve it
to their hest interest to Keep the Nerviee
Men posted: in fact. none other than R.C.A,
is publishiug a tube charaeterlstic book that
vives information as to the construction of
tuhes. the placing of the elemens, and their
use and application in  radio uits.  ‘The
nominal ¢harze of 25 cenrs for this book should
make it very popular with all Serviee Mrn.
llere 15 hoping that other manufacturers fol-
low the good example of 1LC.AL

The Nervice Man nowndays has to be some-
what of a salesman ax well, especinlly wow dur-
ing rhe dull perted. One of the clever Service
Men rhat drops in quite often tells of a neat
stunt that helps him sell hand mikes aud even-
rually better systems. Afrer making rhe wsual
texts and replicements he takes a hand mike
and adapter out of his teol Dox amd explains
that he ix going 1o make an andio test. When
the hook-up ix complelenl he makes a few sounds
through (hie mieraphone, countz to ten.  Nhould
the customer appear interested and if (here
ave any children in the room he takes the mike
over ro one of them and insiructs the child
to say something, wsnally “hello Daddy, hello
Mother.,” ov if ne children arve aviilable, he
allows the customer to make gome announce-
ment.  lu either event the sensation of home
Inondeasting is such that the customer always
ask lMow much could [ buy one of those
things for?" And the prompt reply is “Oh!
1'I1 let yvou have this one for §— uand | will
pick up another one when 1 o downtown”
more profit on the same call.

Two Serviee Men that are
activities on D.C. =e1s eam
fernation on T and H pads.  After the in-
formation was fupplied 1 wax tactfully  rold
that the old eash register would not register

’

i

thelr
in-

noted for
in for some

as far as they wereg coneerned, as there was
nothing they conlki bmy.  Tlowever, to quare
matters they decided to let me in on one

of rheir pet ideas that They eonsidered pretty
zood. =0 here it gues,

Whenever a  prospect wants an  expensive
AC ser converted te D.C. he usnally is very
anxious to knuw low it would =ound on 10
Voke, Before e gocs te the expense of chang-
ing over. ‘o demonstrate the ser, they open
the lead in the power pack marked X in the
disigtam. A 2000-ohm variable rexistor {rated
nt 4050 watts) connected inte this open

ix

lead. ‘The resistor is rhea varied until a meter
that ix inserted in the “B7 lead of the power
rube indieantes 100 volts. Then, ax the radie

is playine. they explain that the set will sonnd
better after the “C7 hias Is corrected and other
adfustmenrs are made.

"% ‘The snrface has not heen seratched
ret—all aboard for auto installations,

IOV, AC. o pea'2,000

SUPPLIED AN OHMS
ay \f
GENERATOR |
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ROUND -THE WORLD RECEPTION
WITH THE NEW POWERTONE
BATTERY OPERATED RECEIVER

157048
METERS

457080 5010150 15070200
METERS METERS METERS

Amazing results on this set wlll ronvlnce You that the
utmost in the reception of shortwares wlth g battery set
has Deen reached.

The nse of the new twe solt tubes greatly Increases

receptlon. sensitivlty. and  selectlvlty. and ot the same

tlme, eurrent consumptlon 1is kept at a minimum. A

232 cereen grld tube. and a 233 power PPentode amplifter

greatly  Increases the far-reaching performance of thls

~t

| A Wanmmarlund  condenser i
of this set as it #s the most
recepi jot.

Install one In your home, storo or ‘‘lah’
share of enjoyment—or Increase your husiness
this low-priced shortwave zel.

It will tune from 14 to 200 melers.

the constructlon
for shortwave

nged in
effielent

and get your
by seiling

Price of set with eoils

Set of matelhed tubes 3.00
t Set of full sized batteries ........ 3.50
Send for Circular on 4-Tube “Diamond of the

Air,” which uses the new 57-58-47 and 80 tubes.
Kit, $7.45.

Tinee Stores:

TRY-MO RADIO CO,, lInc.

85 Cortlandt Street

178 Greenwich Strect 179 Greenwich Street
New York City
SEND IN FOR CATALOG

SERVICE MEN
TAKE NOTICE

J. R. Williams, E.E..* originator and de-
signer of such service instruments as the
Supreme Diagnometer, Confidence English
Reading Tube Tester. exc., etc., is preparing
complete and minute details on the construc-
tion and use of all types of service equip-
ment—mostly new inventions. Nothing left
out- Measurement drawings and detailed
construction.

Within the next few months there will be
such releases as Condenser Dielectric Leak-
age Tester. English Reading Tube Tester.
“Resonatot,” a new method for peaking and
aligning, etc.

You get this for $2.00 a var.

Many months of tesearch and design are
behind ecach release and you will save over
$2.00 on each and every construction.

You will receive detailed construction data
on complete large Central Service Station
Test Boards. In fact, you will recetve one
release after another in such complete and
concise detail you will be equipped with all
necessary knowledge and drawings 1o build
the latest and finest of all radio test equip-
ment.

All of this for 2.00 a year.

You will know the problems fo each de-
vice. Nothing to guess about. The first
release of an English Reading Tube Tester
with all latest tubes is ready for distribution.
Way ahead of anything. Next comes a real
continuity tester and condenser leakage tester.
No guess work as information is complete.
Send your $2.00 now to

J. R, WILLIAMS AND SONS,

519 Palm Street
. - Arkansas

Apparatus Deslgn Company.

Lintle Rock
*thlet Engineer,

Be sure to turn to page 304 and read the in-
portant  announcement  about  the extra pages
which have heen alded to the OFFICIAL REFRIG-
FRATION SERVICE MANUAL

for NOVEMBER, 1932
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ELECTROMAGNETIC MUSIC

\Cmitinwed from puge 270)

ume, by pumbers representing units snch as
decibels ;. duration, alse by maubers represent-
ing time unils; and guality, by the curves
which represent the tones.  (Such o system of
musie writing has heen deseribed in the Octo-
ber, HOGY issue of Ramo-Coari.—Editer)

How Frequencies Are Obtained

The “Gnome,” iliustrated in Fig. 1 is not an
ordinary synthetie type, hut obtainus its vari-
ous tone yualities by means of a device oper-
ated by the pedal L. This instrument works
entirely on the Eremeell syuthesis method of
profdueing wusical tones,

This method ix an advanee of the method
ised  on what  is  generally known as the
“theory of Hehnholrz,” which combines a fun-
damental freyuency of, for eximple, 32 eyeles,
with its first harmounic of frequency 64, 1ts
secotul multiple frequency of 96, its second har
wonic frequency of 128 its fourth waltiple fre-
quency of 160, etc, into i complex pulsating
clecetric  eurrent, which, when converted into
sound energy, has a predetermined tone qual-
ity, if these frequencies are combined at the
correct intensities.

Disadvantages are found in this method. For
exanmple, if the fundamental is high in fre-

yneney, let us say 4,006 eycles, its havmonies
and multiples, if higher than abont 12,000
cyeles, are not within the range of sudibility.
This leaves the Ligher toues comparitively poor
in quality, while the lower 1ones are vrich,
Low-frequency fundamentals may always crry
many  harmoenics, but this does net hold for
high-frequeney  fundamentals. The LEremeetl
system adds to the fundamental, fractions of

the lirst harmonic whose frequencies nre in
necordance with the tones of oue octave of a
musical seale.

For example, a fundamencal frequency of 352
excles hax a first haormoenie fregquency of 645 a
first fraection of 4 : a second fraction of 26
a third fraction ol 25 2 fourth fraction of 40
a HEth of 4530 a sixth of 45 a seventh, of 48,
an eighth, of J1; o ninth, of 54 a teuth, of
37 . an eleventh, of G, ete. A8 impurtant a8
the frequency of these currents, is the inlensiry

at which eaeh is relesed for combination with
the fundamental, whith also has a delinite in-
tensity.

In the ecase of high-frequency fundamentals,
in which the combimntion with partials of still
higher frequencies, ns larmonies, multiples, ete,
is inconvenicns, sub-harmonies and exacr divi-
sional fregnencies are added,  For example, if
the fundumental has a fregueney of 4.096 ¢xe
its partinls sueh as the livst hurmonic, the frac-
tions of the lirse harmonic. and pessibly o sec
s multiple, are within the lhnits of andi-
hility, but higher freguencies arve worthless,

In this case, the tivsg sub-harvmouic, a fre
yueney 2.048, the secowd sub-harmonie, o fre-
queney 1,024, awd exact divigions of the fundas
mental, ete., nre available ror combining with
the fundamental at predetermined intensities
to produce complex pulsnting electrie currents
which, when converted inge sound energy, have
predeterntined piteh, quality, qud volume.,

Contradictory to what is generally acceepted
as correet, and resulting from years of expert-
menting, it is the tencr of Mre. Fremeefl rhat
the fundnmental tone is not that which has the
lowest frequency, but the tone which lax a pre-
deterntined intensily in precizely measnred units
of lowdness, the partials having fractional lo-
tensities comparative 1o that of the fundi-
mental, for (e purpose of mainraining the
piteh of the cumbined tone while the guality
may be altered as desired during the uninter-
rupted operstion of the entire instrumenr, by
the addition and deduction of other frequencies,

Experiments have proven that if a certaio
fundamental is mixed with a number of par-
tialg, and if in some way. one of the partints
ig releaxed at an intensity  which iy wreater
than thar of the fundmnmental. the combined
rone will take the piteh of rhie loud partial,
and  the fundamental will become a partial
when thus subdued.

iz instrument permits of combining with
each individnal key tone (which represents a
predetermined fundamental, <ixteen. and more.
by other meanpx). partials which are harmonies,
snb-lharmonles, fractions of the tirst harnmoaic,
and mmltiples, and divisions of the fundamental.

THE WESTON 663 VOLT-OHMMETER

(Continted from page 273)

Five tip jaeks helow the ohmincter jacks are
nre used for the seven ohmmeter ranges.  'The
purticnlar range requlred is selected by menns
of the switch, the designntions «f which indi-

eiate the multiplying factor which shaeuld be
ux! on the ohmmeter scale to secure the
proper riange.

Five tip jocks Lelow the olunmerer jacks are
supplied  for  the four millianmere  ranges.
These ranges, O0-1-5-20-10 ma, are all given
with a drop of 300 millivoltz.  "These eurrent
ranges are added to this instnnnent in order
to make this device as universal in its appli-
cation as possible.

The ohmmeter ranges are so arranged that
very gowl readings are available over the en-
tirve iwe from .1 to 100000080 ohms.  The
valtage ranges provide very good reading over
the range .05 to 1,000 velrts, Thig range is
very complete for genceral texting work and the
sensitivity  of  LOMH-olun-per-volt is  generally
aceeptable. The millinmpere ranges provide
readings from .02-100 milliimperes.  Current
readings are not generally provided on velt-
ohmmeters, but are snpplied on thiz deviee.

The market for the Model G635 Volt-ohmmerer
ix rather wide. It will adequately fill the re-
quircments of the madio Service Man who 8
interestil in point to peint resistance checking ;
the ranges provided being very well suited ftor
this work., Outxide of riulio there is a tield for
this device in general service and testing work.
Maintenance Deparrmenrs  will find  the high
amd the low resistance ranpes of great help in
their rowtine checking of equipienr, This is
expeclally trne where inulittion resistance must
he  maintained. Laboratories doing rescarch
and development work will all tind the Model
663 particularly useful, due 1o the complete
current, and volt; measirenmnent s,

FFor convenlence, the following

data are
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wiven : Nesistance ranges of 0-200. 0-1.000. 0-
10,000, 0-1640.000, 0-1,000.000, and 0-10.01H3.000
ohms, full senle; voltage ranzes of O-2.5, - 1)
=100, 0-250, 0500, Q1000 volrs with a sensi-

tivity  of  1AMI-ohms-per-velt ¢ milliammeter
ranges of O0-1, (-0 D250 awd O-1H requiving

W) miillivelts far a foli-scale detlection.

As stated previously, only one pusition  is
availible for cither voltage or current readings.,
marked “volt<smillinmperes™ on the panel. Any
range of ecither type of measurement may be
used by merely plugging into the proper pin
Jocks, IFor resisrance contiauity  measnre-
ments, the teze leads are inserted into the
pin jocks =0 marked. amd the range switch ro-
tivted until the proper mubtiplying fagtor has
been  reached. This maltiplying factor  indi-
cates the mmmber by which the sceale marking
of 1,000 must he maltiplisd to obtain the vor-
rect valne of resistance.

IThis instrument weighs but six poumlds and
is fully equipped with t1est leads, batteries, etc,

CLASS "A" OR "B"
ANY Serviee Men, lookine at a Jdiagram

of u receiver using gwo tubeg in the out-
put  stage. cunnot  tell from  the diagram
wherher the stage is of the ¢lass "7 or class
1T tape.

One means of determining this is to note
whether or not a bypass condenser is included
neross the blas resistor, I there is ne con-
denser, then the stage is of the elags ~A” type:
il 1here is a condenser. then yvon nay  safely
assume thar it a class "B stage vou pre deal-
ingg with,  Another way is to measure the plire
enreent ¢ oa clags BT amplifier has oa muceh
snuiller plate current than a elass “A\™" stage
Ite sure thit no signal is being received at the
time of mweasurement,
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—with proven
profit- making features

The new Weston Model 677 Tube-
Seller makes the exclusive features of the
Weston-Jewell design available at a cost
so low that no dealer or serviceman can
afford to be inadequately equipped.

Such proven features as the direct read-
ing three-color tube performance meter, zero-
reset test circuit, line voltage indicator and
compensating control are combined in the

| new Model 677.

Ask your jobber to show you one of

these new Weston Tube-Sellers!

Pattern 675 Tube-Checker

A compact, light
weight tube-
checker that is
popular for both
portable and
counter use., Test
limits are etched
on the instru-
ment panel for
quick reference.
All present tubes
are tested with-
out the use of
adapters. Models are available for both
25 and 60 cycle power supplies.

Ask your jobber to show you the
new Weston Model 663 Volt-ohmmeter,
designed especially for use in point-to-
point set testing.

WESTON
JEWELL

|
|
|
|
|
|
| Weston Electrical Instrument Corp,,
| Jewell Eiectrical Instrument Co.,
| 899 Frelinghuysen Ave., Newark, N. J.
i
|
i
|
|
|
|
|
!

Please send me information concerning the
complete Weston-Jewell line of radio serv-
ice requirements.
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KEEP UP
WITH RADIO

An opportunity for RADIO MEN
to enlarge their scope of training

NEW  GENERAL COURSE IN RADIO  combines
Broadeasting , , , Sound Maotion Pictures . . . \ire
craft Radio . . . Muarine Radie . . . Radio Servieing
-+ » Home and Studio Recording . . . Television
Fundamentals , . . Eleetronic Tube Applications , . .
Ridio Code . . . Public Address Systems . . . and
other radio and allied sybjects,

In a 52-Week General Course
at The New York School

At a moderate cost which may be paid $10 weekly
until tuition fee is completed, A gmduate of this
course fr well fitted to handle practical radio engi-
neering problema,

No matter how much or how liltle knowledge of
radic you have, there is a distinet advantage in
taking this course.  Further details will prove it.

If you wish to specialize in a particular phase of
rwlio or associated arts, semd tor u copy of our
illustrated catalog  which  eontains  ull  particulars
about RCA Institutes” various Resident School Courses,

Visit our RCA Institutes School in New Yoark
or Chicago.  Yon will tind  them modem,  fully-
equippal, and ample in seope for the eversrrowing
field of radio, We shalt be glad to see you at any
time of day—moming, ufternoon or evening—from
Mondays to Fridiys inelusive,

Whether vou plan a visit to us, wish to cnroll
fur a resident school class, or merely wish a free
copy of the new RCA Institutes catalog, fill in and
mail the coupon below,

e e e o  — ——————

RCA tNSTITUTES, inc. Dept, RT-112 |
Ncw York School and Headquarters.
75 Varick Street, New York, N, Y.
Chicago School:
1154 Merchandise Mart. Chicago. I1I.

Please send with no cbligation to me:
( Ful) (Information on the New {(eneral
in Radlo. (At New York resident school onfy)

I

I

|
Course |
Illustraled catalog and Informatlon ahout special- :
I

|

|

!

!

!

jzed resldent scheol conrses in radlo and alled
arts.

Information atout extension courses for study at
Ilustraled catalog.

home, together with

Age.,. ...

ra

BIME. o e vsrinnrsrsnorronsanas PR

Address

) e e — e —— e -

BETTER reception for radio
owiners,  Good prohit for service
mew, Send $1.40 te Dept. RC-11
for sample and sales
helps,

CHURCH INSTALLATION

tContinued from payge 271)

A further and most difficult task for the
engineirs was tha placing of the micropliot
where it would he least cunspicuous. bt was
nedsssary, therofare, to emplay a highly sensi-
tives miervgphang, mogrder to render the speech
effcetive even at a grater distanse

Far the ditaphragm of the micraphons, an
aluminum ribbon of only .002-millimeters thick-
ness is used, which is hung up fn a magnetie
ticld of about 10,000 Gausses.  Through the act
of talking into the microphone, rhe aluminum

ribbon is set in motion, gencrating the low-
frequency  alternating  currvents, which, ampli-

tiedd accordingly, are made audilde in the loud-
speakers. The microphones are tixed about 7
meters 124 feet) above the gronnd, in front of
the main altar. By meanx of a <ingularly con-
structed speeial microphone cable for this pur-
pose, which in addition te the shiclded miero-
plione wirings also contains a steel eable for
support, the volce frequencies produced in the
microphone are  directed inte the amplifying
apparatus,

The length of the entire microphone wiring

amounts to aroumnd 8T meters (200 feety, 22
meters (73 feet)r of which are suspended in
the air.  Grounding of the equipment was ae-
complished by means of a special copper wire
connected to earth in the eatacombs  under-
neath the eathedral,
The set-up of the amplificr equipment is in
ping with the most modern expericnec. Op-
fition takes place completely from the alter-
nating-current  power unit and is  sopervised
throngh optical signals from n switehboard,
Iastnel as the miecrophone as well as the
lowdspeakers are located in one and the same
raohr, there was some danger that the operation
of this system might be considerably impaired
hy acoustic liowls, By careful placement of
the speakers with respect to the anicrophone,
it wax possible fo avoid snch disturbances,
Through a built-in tone control of a special
type, o particularly high degree of naturalness
is obtained.

bnee mare science has proven that even the
most  difficult probtems of acousties jo large
atulitorinms arce capable of a happy selution
in these days.

ALL-WAVE SUPER

(Conlinued from page 28D)

used in receivers where only the oscillator cir-
cuit is tuned, at with a tremendous foss in
sensitivity and selectivity,

Selectivity and Sensitivity

An examination of the selectivity curve,
which is shown in Fig. 2, taken in the center
of the hrondeast bhand (1,000 ke), shows that
at 100 times normal tield strength 9 ke, selee-
tivity is secured: at 200 times normal tield
strength 10 ke, selectivity is obtained ; and, 20
ke, separation Is secured at a tield strength ot
J000 times normal. . What the above means is
that the receiver will bring in a distant statjon
throngh a loecal having 5.000 times the field
strength and separated from the local by only
20 ke, without any interferenee,

The sensitivity curve of this reececiver is
shown in Fig. 3, an examination of which re-
veals that it varies from approximately 016 to
A9 microvolts absolute. At 100 ke, the sensi-
tivity iz approximately 016, and at 600 ke, the
sensitivity §s approximatet ) microvaltts abso-
Iite.  Bueh extreme sensitivity makes possible
the reception of distant stations with ease on
both the long and short wave hands,

A tldelity curve of the entire receiver is
shown jn Fig, 4. This curve shows that the
clectriend fidelity is flat, within plus or minns
2 b, from 30 to 3500 eycles at 1,000 and
1400 ke, Sound pressuve curves show  thint
the overall response from the spoaker js amni-
form up to approximately SDO0 exeles, At 600
ke the ficelity  falls  off  slightly, but not
cnough to impair the gquality of the receiver to
any neticeahle degree,

A front view of the set is shown in Fig, €
amd in Fig. hoan excellent photograph of the
power amplifier.

FFor those desiring a eabinet of modernistje
dexign, the Napier, fllustrated in Fig. E, will
meet all requirements,
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Send stamps for charts showing adapters
to use with different makes of testing
equipment for testing all the new tubes,
including 55-85-89-57-58-82-83-G-2-41-42
Wunderlich 5 and 6 prong and the new
seven prong tubes.

New Six Prong
Latch Lock
Analyzer Plug

906WLC Nix
With
two  conlrol

prong
seven  wire
grid Inserts.

lateh conbected to same.. 5.50
96408 -1 adapler with locking
1 ST epepagags 1.25
96508 -0 adapter wlhih
s L 125
96788 6-7  adaprer.
primg connecled lo eentet
L stud ... .25
967SLC Same with control
brougint to elip with lead
I engage  contrel  yrid
insert ..... 1.50
Ly 976CG  Adajaer 10 holl seven prong
tube In tube checker or
analyzer soket ......... 125

Hutton  Type  Sockets.  Dbelow

e panel  nounting, Heguires  only

] { hand drill, to 4Aril wounting holes,
k 22 N Red HRing, 423 UY
B | _reen Ring, 126 6 prong Dlue

T=E " Iting, 427 7 prong Orange Ring,
all 25¢ cach.

mounl with ears—1*anel hole
1-3 M. Mounting  loles 1-11 /327
cenlers,
;e 21 UX, 425 1'Y. 436 6 prong,

437 ¢ prong. all 25¢ each.

Universal Socket +-3-6, and
six prong tubes.
Regular - Na-ald Mowntng ... ceve... SHOO

To  replace  sockets wlhih l-ll}.ll.i.””.r;muntlnz
.25

contacting UX-UY

holes and 1-3/8” panel holes

This Universal  Adapner
permits  lesting  all  new
type tubes with your prese
ent  type  tube  tester.
Triee  ceiieeieniae.$6.00

DISCOUNT GIVEN SERVICEMEN AND
DEALERS

Shoriwave Coll Forms:
UX-UY and 6 preng
Set of four wound—tange 25 to

200 meters with a 00014 infd.
contenseT .iiii0000.2.52.00 2 set

....25¢c each

Code Sct—Code  embossed
buzzer high piteh.,

in  molded base—

75c postpaid.

ALDEN Probucrs Co. AND
ALDEN M.—\NDUFAETURJNG Co.
ept.

715 Center Street Brockton, Mass.

for NOVEMBER, 1932
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VELOCITY MICROPHONE

more complex than the direet sonumd p
simnlated by the actuator riml, Moreove
the diaphragn was moere or less recessed,
resonance ocenerad,  In addition, the

(Inuun-
slons were =uch as te cause mechanienl reson-

anee ol

the diaphragm ar andible freguencic

amd pressure doubling which aceentiated  the
Nigher frequeney. Obviensly o=t microphone
ills could he laid directly to the nse of a dia-

phragm.  With this in miml, engineers set out
to develop o microphone which would be free
of these shorteomings,

The Velocity Microphone

The Velodity Microphone has been  dubbed
“the microphone without a diaphragm.”  ‘The
desceription is approprinte for it emphasizes the
radical diference in the constraction of  this
new microphone, A less obvious, but alse im-
portant diffevenee, is that the sound waves in-
stead of being foresd to pass arcund this micro-
phone, actnally pass freely throngh it, But
more important than cither of these construe-
tional differences is the fact that it introduces
an entively new principle of microphone opera-
tion.

All previous types of microphones were icqu-
ated by a change of pressure on the dinphrag,

They were, therefore, spoken of as heing pres-
sure<retnated.  The Velocity Miceophone is not,
It is actuated by the selocity of the wir parti-

clex,  T'hus, it is veloeliy-acruated—and from
this devives its name,

The moving clement in this new icrophone
is a thin merallic ribbon suspended bhetween the
pole= of a magnet wirh its bength perpendienlar
to, and ity width in the plane of the magnetice
lines of force, DPermanent magneds are ntilized
and henee no {ficld sapply is necessary.  The
pole picees of these nugnets are so constroeted
and ent away as to allow free passage of the
sound waves through the mieraphone,  The rib-
bon element jx made of thin duralumin and s
g0 light that its mution corresponds to the mo-
tion of the alr particles, It is snspended from
metal eross-picces which, in torn, rest on four
insulating bushings,  These bhushings are the
only non-metallic paves of he wicrophone, This
construction insures that tewperature and ha-
midity changes will have ne effect on the oper
tion of the micrephone,  Moereover, it is suf-
flciently rogged so that it may he knocked over
or dropped without iimpairing itx operation,

Operation

The principle upon which the aperation of
the Veloeity Micerophone depemds is relatively
fmple.  The rvibben element is caused tu vi-
brate by the air particles of a seumd wave,
Sinee this vibration oceurs in a strong Ill.l"lll‘lll'
ficld, there is indueed in the rlbbon a signal
voltage corresponding to the ndulatlons of the
fmpressed sonmd waves, This signal voliage i<
given by the expressjons=: I3 o where h=flnx
density, I=length of vibbon, x=velocity of rib-
bon.

In this expresslon, Ib
constants. Phe veloeity ean be shown to be
independent of frequeney, as follows ; The veloes
ity In o mechanieal system is the ratio of fts
pressure-gradient  to the acoustic  mpedance,
Both of the latter are preportional to frequency
henee their ratio, the veloeity x, is independent
of frequency. This being so, the signal voltage
F2owill be independent of frequency and  the
response of the microphone uniform at all fre-
quencies in the working range.  The free-wave
enrve of the Velociry Microphone (1Fig 1) shows
thiz to be approximately true,

Fidelity

The fregqueney range of the Velocity Miero-
phone as measnred by the Rayleigh Dise method
i= shown in Fig, 1 Examination of this enrve

amd 1 are, of conrse,

shows that it Ix nearly flat from the lowest
andible tones to beyond 14,000 cyeles,  The
light falling off at higher frequencies repre-

sents o difference which would not he detected
by the ear. Moreover, since it is a smooth
emrve it may, if desired, e compensated for in
the following amplifier,

For comparison. curves made on other types
of micraphones nnder identieal conditions are
alzo shown in Fheo 1. The peaks and dips.
whieh engineers found canxed the whistles aml
lixps, marring many brondcasts, are plainly evi-
dent.  Thexe pmlu are traceable to diaphragm

RADIO-CRAFT for

(Continued from page 272)

NOVEMBER,

Fesellatior, cavity resonaice amd pressuti-doib.
Hog, Al three result. hecanse of the use {0
all previous types of microphones of a pressure-
actuated diaphragm,

tevanse the Volovity Microphone is a velociiy-
actuatedd deviee—does not utilize a diaphragm,

It ix subject 1o none ot these andesicable phe
nomena,. As a result its frequency response 18
a flat curve—anl s reprodoction is o onmre

natural than that of any microphone yer de-
vised,
Directional Characteristic

The Intensive stwildy  of  stndie (echnique,
whicrh many stations are making, has nde thie
directionn]l  charmeteristie of  the  microphone
used, of considerable importance, CIhis presolis
from the Taet that this charaeteristic has two
important effects, It determines, livst, the place-
ing of the artists, amd second, the amoint of
reverberatinon picked np by the micraphone, A1l
previens types of mivrephones were very un-
satisfactory  in this  respeet,  The condenser
wmicrophones, as well as more recently developed
nicrophones in which the diaphragin supports
an additional moving element, are entirely non.
direetional up 1o 2omn eyeles, while a1 higher
Irequencies they become very directional.

Thiz i= «due 1o the fact that these

micro-
phones are pressurc-operated- - B0 s a phenom-

enon typical of all microphones using a dia-
phragm.  Such a characteristic is, in fact, more
nmdesirable than a pure non-divectional el
acleristic  throyghout  the entire  range. In
weneral,  eXcess  reverhberation  ocenrs oat the
lowr frequencies due to the fact that the

absorplion characteristies of most material nsed
in reducing reverberation are less efficient at
the  Jower  frequencies, Using a microphone
which is non-diree al a1 the low freguencies
and directional at the higher fregunencies wmeans
that  the exeess  low.frequency  veverheration
will e further aceentuated.

This means that the amount of diveet sonnd
plek-np must be relatively  great in order to
Keep it well above the level of the reverberiated
pick-np. This entails crowding of the artists
about the microphone and- -hecanse of the non-
direetional charaeteristies of =uch microphones
at the higher fregquencies—regquires direction of
the micropbones on the poing ol action.

T'he Velocity Micraphone i partienlarly gowml
in this vespeeet, 1t hasx a marked direcetional
chiaracteristic which is entirely independent of
hmlm-m\. Due to this eharacterisiie, the en-
ponge of the Velociry Microphones to
rally reflected <ound ix only one-thind that
rophones sach as the con-
re-operated 1) I'his
important effeet o the distanee at
whieh artist= way be placed from the micro-
phone,  The maximum =atisfactory distanee is
determined by the allowable reverberation,

Hehe
of nen-divectional i
denser aml other pe

JLALN

has a very

Reverberation is the ratlo of the generally
retleeted to the direct sound,  The generally
reflectedd =ound i n=uatly independent of the
positions of =eurce and mleroplione.  As noted
above, the Veloeity  Micvophione  reduces  this

by a factor of ‘three, The direer sonmd vayies
inversely as the square of the distanee, hepee
with thi= microphone the artists may be pliced

L7 times further away than they were with
pressure operated types of microphones,

This advantage may be utilized in other
ways,  For instance, if the spacing of wmicro-

phones and artists is kept the =anme, much h
damping or abszorbing materials necd be nsed
on the wallx and ceiling in ovder to obtain,
with this uew micrephone, the resitlts previ-
ously ebtained with other (ypes. Morcover, the
amonnt  of reverberation ecan e adjnsted as
desired by trning  the microphone at o sligh

=

angle to the sowree. This ean be done with
the Yeloeity  Micrephone where it could nm
with previons types, heeanse it does not, like
tliese latter,  diserimlnnte ngainst  the  high
frequencies whien so used,

Another feature not hefore mentioned is the

IH-direetionalism  of
The constrnetjon,

the Velocity  Mierophone.
whicll i open both in from
and  bick, allows pick-up equally in both di-
rectiens.  As g result artlsts may he plivced
cqually both in front and in hack of this micre-

phone.  T'bns it may be used to pick up pro-
pram=  in whlch twice as many arists par-
ticipate. tContinwed on pay S11)
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The first
Resistor Guide
ever published

FREE

with an order for
20 Metallized Re-
sistors—aor for kit
No. | or No. 2

and still the
LEADER

The 1.R.C. Resistor Replacement Geide—bigger
and more comprehensive now than ever! Last fali,
32 pages—this fall 88, {Increases every month by
four additional pages at no added ecost to owner.

Over 15000 Servicemen use the L.R.C. Guide.
Why? Beeause it gives them instantly, quantities
of information they need in their daily work.
Complete resistor daia about any popular re-
esiver—the value and eode and position in the
circuit of each defeetive unit. Priee just the same
as last year—$1. Or you get the Guide FREE
by purehasing 20 Metallized Resistors—or 1.R.C.
Kit No. | or Neo. 2.

1.R.C. Handy Kit No. ( eontains 20 1-Watt

Metallized units ranglng frem 500 ohms te
3 megohms.

i.R.C. Handy Kit No. 2 eontains 20 2-Watt
units, ranging from 500 ohms to '2 megohm.

The 1.R.C. Grid Bias Kit eontains (0 assorted
Metallized units and Power Wire Wound (5 watt)
lypes, required to bias the lollnvlinu tubes—' 24—
'26=="27—"7 1 A—" 1 0—"45—"50—"47.

Ask your jobber or write us at onee for these
time-saving kits or Resistor Guide. Get on the
1.R.C. maillng list to reesive other serviees helps.

INTERNATIONAL RESISTANCE CO.
Philadelphia, Pa. Toronto, Ont.

IRC
Wetalli

POWER WIRE
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SIST

>

N D
P R

ZZ
(= =

wWou
Waou



www.americanradiohistory.com

Insure

! YOUR WORK

VOLUME CONTROLS

CLAROSTAT Replacement Volyme Controls are
“‘Cuystem-Made™ to exactly suit the receivers for
which they are offered. Not a makeshift job
ot idea.
The resistance. taper. shape and shaft are made
according to the proper specifications,

There is no delay in instatling them. There are
no _comebacks when you use CLAROSTAT products.

See the new CLAROSTAT CONTROL HAND-
BOOK AND CATALOG for 32 pages of dope for
service men. Send for your FREE copy.

CLAROSTAT Mrc.Co.

285:287 N. 6+ sT.BKIYN. NY.

More Capacity |
at Less Cost

Latest research by oldest condenser
manufacturer is reflected in present
extensive and varied line of

DUBILIER
ELECTROLYTICS

Available in all types—round and
cquare metal cans, cardboard con-
tainers, tubular paper wrappings,
high-voltage, low-voltage. tapped
units, etc. Positively guaranteed
for aquickest reforming time, lowest leakage, highest
working voltage, longest life. And they cost less!

WRITE for literature on Dubilier Electrolytics
as well as all other types of condensers.

Dubilier Condenser Corporation
4377 Bronx Blvd. New York City

RADIO
(L WI-NI -

A start in Radio Guaranteed or your money haek.
Course covers Radle, Televislon, Soumd Amplifieation
and  ‘Telegranhy. Pracileal work materlal supplied.
Preparallon for Govermwent and Nervlee examinatlohs.
Home Study., Ilay or Evenlng Classes. write for
booklet.

Steudy

RADIO COLLEGE of CANADA
Limited
310 Yonge Street

Toronto, Canada

HILET ENGINEERING CO.
WEST ORANGE, N.J.

Designing and Manufaeturing Speclallst in Ple Waund
Modulation lteartors, Fliter Chokes, Rectlfiers, )late
and Fllament Transformers,

Write for quotatlons on maile:to-order material de~
slgned to sult your Rlutlon Clrcuit, or new jnscalgtion.

300

A UNIVERSAL P. A.
AMPLIFIER

(Continued from puge 276)

tnbes direcetly from the storage battery which
is the conmeetion for automebile or soumd truck
battery operation when using the Auto A.C.
I'ower unit.  When open amd S\V3 is thrown
to the right. the filaments of the tubes light
from a separate secondary winding on the
power transformer which is the position for
uperation from  110-velt AC, power supply,
SW. is merely  gu ST, switel which
Tacilitates the immediate selection of operation
from the deteetor stage of any radio set or
tuner or from a microphene. a phonograph plek-
up, or frein a control board,

The volume control consists of a dual poten-
tiometer. B', connected in the input cireuit of
the puxh-pull tubes.  The eceuter tap of
these two porentlometers. in renlily. connects
10 the center tup of CILI, thus satisfying pre-
requisites for push-pull operntion,

The 250.0n0 ohm resistor, It3. is wmerely a
blecder resistor for the power unit and prevents

upturing the filter condensers if the tubes
should be removed from their sockets while the
power is on.

The heaters of the six tubes used in the
amplificr proper are eonnected in parallel. One
leg of these filiment iterminals is laheled A”
aid the other B The vitlues of all parts are
shown oun the dingram. The toue control con
sixts of numher of condensers conueeted in
multiple by menns of a switeh A2 more buss
i dexired, more and more of the cotddensers are
cur in the ecireuit across the zecondary of the
push-pull inpnt transform AL

Six-volt D.C, field horn or cone 1ype dynamic
gpeakers are recommended,  Naid speakers ob-
tain their D.C. field exvitation from a car
storage batrery Where auy ether type D.C.
gpeaker i employed, the necessary tield excita-
tion would huve 1o he =upplied indireetly by the
AC. power unit. ‘I'bis would cause a larger
drain from the storage battery too; no ad-
vautafe would bhe gained therefrom,

When operated directly from a 110-volt A.C.
main. the speaker ticld must rvecelve itg excita-
tion from a =eparate dry recritier and condenser
unit, as shown in Fig, 2D The output of this
unit supplies G-voltx, D.C. for the ticld. When
in mobile service {(or operated from a storage
battery) the G volts for the field is secnred (li-
rectly frotn the storage battery which operates
the Aute A.C. power unit. Of course, dynamic
fheakers which have a permanent ynagnet may
be used, and they do not require a tleld supply,
This would ohvinte the necessity for the sepa-
rate rectifier Cireuit.

The Auto A.C. Power Unit

Fizure 2B is a schematie eircuit of the A.C.
pewer unit, [t consizts of a rotating armature
having a  commutater mounted on its shaft
with a single brush mnking eontact. In ether
words, the rotating device i8 merely a c¢hopper
which breaks up the LG from, the storagze but-
tery and feeds it to the primnry of a trans.
former. the output of which delivers 110 to 115
volts AC. Tt is because the output of this de-
vice is 110 volts that the amplitier may Le
pluszieed either into the “B unit or inte a wall
=ocket. at will. In this manner, the universal
feature is achieved. Tt might ke well to men-
tion that the efliciency of the entire system is
relatively high aned is but 6% by 7% by ins,
in size.

Thix unit may easlly be constructed nt home
if the wiring diagram is followed and the plhioto.
graph referred to. It might he well to men-
tion. ar this time. that all condensers, resis-
tors, ete., are mounted wwder the bhaseboard.
The ouly parts monnted ahove are mnrked on
the photograph,

In view of the fact that the Auto A.C. power
unit is rated at but 65 watts and is dezigned
to mevely sapply plate and gereen requirements,
plus the filament power of the K2, a total of
approxhmately 13 pmperes is consumed from the
storage battery {the additional three amperes
beinge congumed by the tube filaments). As an
added precaution, therefore, it would he well to
use severnl storage batteries in parallel =o that
ench on¢ supplies but a fraction of the 13
ampreres.
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Special
Beginner’s
Number

GREATEST
MAGAZINE
ON

Short Waves

NOW 25¢c A COPY

THE RADIO EXPERIMENTER'S MAGATINE |

=T

t
é "“BEARCAT . 3 i
uper-Regencrative Receiver s

At All 4-Color Coter
Large 97x12" {n Size
Newosstands Ouver 200 iHustrations

APIDLY increasing each ilay are the numbe-

of experiments in the Short Wave fielil-—de-
velopments which are hringing to this branch of
radio thousands of new *thrill seekers." Experi-
menters, ag in the early davs of Radio, again have
the opportunity to hring about stirring unew inven-
tions. Read in SIHORT WAVE CRAFT, the
Experimenter’s Magazine, how you can build your
own Short Wave Sets. both transmitters and re-
ceivers. SHORT WAVE CRAFT is exclusively
a short warve magazme—the kind you have wished
for so long.

Interesting Articles in the Current Issue

One-Tulie Super-Regenerator, by R, W. Tanner.

liear 'Em Rell Tn On this [-Tuber, by Clifford k.
Nenton.

A 3-Tube “Signal Gripper,” by Walter C. Deerle.

Smoothing Up Regeneration Control.

Doublet Anteunas FEliminate Interference, by Ever.
ett 1. Dillard.

Prize-Winning 1 and 2.Tube Reeeiving Sets.

WOZ(: Saves \ Life! (Short Wave “liction’’), by
A, Do Mildelton, W8UC,

Power Ampliner for S-W Receivers, by ILouis
Martin.

long Wave Recciver=—TIlow to Buildl—Range 150
to 3000 Meters.

SPECIAL OFFER COUPON
SHORT WAVE CRAFT _ _ RC-n
9% Park Place, New York, N. Y.

GET ACQUAINTED OFFER
As ner your Special Offer. 1 enelose $1.00 (Canada and
forelgn £1.20) for whileh enter my subseription to
SHORT WAVE CRAFT for & months. (t understand that
your regular tate for a year's cubseriptlon is $2.50)
D Mail me a sample copy of SHORT WAVE CRAFT for
which 1 cnclose 15¢ (U. 8. Stamps or coln accepted).

NAMO it s dorion isdduia s aibiort § Beams o oed 0 fhabidinia s ¥vgd ver
Y [ T N P Y P — teeserestaiiaenan
Cltycensase L - 1 P
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A UNI-DIRECTIONAL LOOP ADAPTER

(Continued from puge 273}

Switching is aceomplished in the input unit
by means of the rectitiers VI and V The
plates of these are supphed by alternating volt-
dage from the tranxfarmer and conseqnently act
as a full-wave receitier.  Since the power =up-
ply i GO eyeles, V1Ioacets during 17120 second
and then V2 oduring the other 1,120 sccond,
While V1 is acting. the left part of che loop is
funcrioning.  During the smme time, tnbhe V4
also rectifying the output in a =imilar manner,
ix supplying the output of 1the set into the
millinmneter in vhe direction shown by the
nrrow,  Dnring the next half eyele. input recti-
fier tnbe VI aets and also Vi LBut an ex
nmination of Fig, 4 will show that during 1his
latter half of the eyele, the siznal strength is
legs, hence. the averave, steady reading of the
N.C. meter will be that governed by the direc-
tion shoewn by the arrow.

Elimination of the 180-Degree Error
This deviee. in eombination whih the tapped
loop-aerial and the synehronous switeh arrange-

ment, aizo eliminates the =o-called 180-degree
crror,  In most direetion tinders. it is necessary

fo provide a special “sense” aerial to permit
the operator to determine whethior the starion
being received is hefore or behind him,  Refer-
ence to Fiz. 4 will indicate how this is ac-
complixhed in our unit.

Buppose the radio siznal = coming from D1
instead of Ci In this ense. the field patrern
X gives the greater indneed voltage and tends
to deflect the meter in o covresponding dirce-
tion. opposite 1o the qlivection if the signal was
from 1he direction Cl. ‘I'e determine if the in-
coming siznal is from CL or D1 it is necessary
only 1o retate the loop anecording ro a definite
standard rotation, say  clockwise.  For direc
tion ¢, the pointer of the milliammeter will
swing, say. from left 1o zere conter, then right
a8 the loop-aerial is rornted pust the general
direetion of the rrnnsmitter from Ieft to right ;
while for direction D, the pointer will swing
from right throngh zero center to left.  If clock-
wige rotation ef rhie loop is adopted ax standard,
it is preferable ro wse the orientation of the
loop such that when 1le rwlio signals come
from the direction C. a deviarion of the loap
on either side will produce p eorvesponding de-
viation of the meter to (he sime side.  For
example a motion of the loop ro the left of the
“dead-center” will produce a1 meter reading to
the left.

It may be seen that this direction finder does
not depend on oany  exact balaneing of the
amonnt of current Jdue 1o the vertieal effect
with that dne to thre normal loop-aerial field-in-
reusity patrern.  Ax long as sutlicient vertieal
effect is nt ro digtort the pormal fignre-of-
eight patrern, the unit operntes satisf ctorily,
A Mrrher of thiz type of direction
tinder is s not work on the minimum
This makeg [he loop 2 mueh more
eflicient eollecting deviee amd permits the adap-
tion of the unit to the reception of hLroadeast
signals in nn eticient manner,

Description of the Equipment

Referring to the schematic civenit of the loop
unit (Fieo 5), A is the input cirenit and com-
prises the tapped loop nnd vacinun tnhe switeh-
ing arvangement: b is the radio receiver used
for amplifying and deteeting the signal re-
ceived on the loop nerint: € is the mrtput nnit
which is synchronized with the input nnir .\ :
D is the syachronizing wnit and supplics syn-
chronizing vollages to the input and output
nnits to secure the proper reversal of the field
intensity pattern by switehing firsi one side
of the loop-acrial inle the eircuit aml then
the other,

In the input unit A. the loop-acrinl is con-
nected at each terminal through blocking con-
densers 2 amd C3 ro the rectitier tubes V1
and V2: the eathode circuits of which are von-
nected together and grounded.  The switehing
of the two parts of the loop-nerinl to the re-
ceiver is aecomplished by the applieation of a
low-frequeney  alternating  eurrent  (the fre-
nency of the power supply) to the plntes of
the reetifier tubes V1 oand v,

Ir is well kmown that o vacoum tube has the
ability te pass current in one direetion only :
and as the aliernating chirrent passes through
its eycle, the enrrent flows first in one diree-
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tion through V1 and then in the other throush
VI This provides o low resistance path for
tirst ooe side mid then the other of rhe loap
to the receiver, Two ILI, chokes RF.C.1 and
B2 prevent the log2 of 1L, current through
the awitehing cirenit

The tuning condenser C1 is not scrictly neces-
sary for the operation of the device, ax the
losp i not tuned o resonance with the in-
coming siznnl.  {Towever, as the pickup would
not be equal over the broadeast band wlihout
some <hifting of the resonant (requency of the
loop, the condenser is merely tuned roughly
I increase the signal strengith on the two
ends of the band.  The loop is nec tuned to
resoninee, ax this would prevent the correet
opgration of the direerion indicating instrument,

The radio receiver. I, requires no esplana-
tion. being nuy of the nsaal types comprising
an 1L amplitier, a detector god an awdio am
plificr.  Of eonrse it nmst he capable of plek-
mg up signals with a loop-aerial.

T'he cirenit arranzement of rthe output unit
fs shown at C of 1he schematie diagram.  Cd
and O3 oare two equal condensers. one ter-
minal of each being connected to the output
of the radio receiver, and the other tevminal
f each being connected to the plate circuits
of the two ftubes Vi and V4 which switeh
the current from ane cirenit to the other al-
ternately as the alrernating ¢urrent reverses.
As the same current is useld in these rvectlier
vi tx ax in the others (V1 oand V2), these
circuits e obviensly changed hack and forth
at the same titne or in syuchronism,  Uhe cath-
mle terminals of these two tubes are conneeted
to the ends of a porentiomerer PP, and 1hen to
the terminals of the zero-center millinmeter.
The center tap of the potentivimeter is conh-
neeted ro ground amd eaeh side of the regisior
is shunred by o condenger 6 and €7, The nu-
dio frequency choke coils CILS and ClL.i pre-
veint the A.l°, signals from heing grounded.

The synchronizing unic consisis of a trans-
former with a centerv-tapped sccondary for cor-
reet phasing of the cnrerent,  This transformer
may be supplied with any ource of low, audio
fregnency sneh as the light-current supply or
an ALY oscillator.  In the ense of our unit.
for operation with g broadeast ser. the light-
ling supply is= rhe most convenienr. Ilowever.
as the Ade =upply may be picked up when
a carrier wave is received, a filter in the lead
from the loop-aerial to the recelver may he
necessary,  CThis consists of an Al chinke and
a small, fixed condenser eonnccted as shown in

Ilig. G, The choke holds back the low fre-
quencey enrient and the small condenser ear-
rieg the radio frequency current.  The capacity

of this condenser ix 100 small to pass the au-
dio currents,

The shicldz for the unit eonsist of a sub-
panel made of alnminum wirth corner poges for
supporting the <ides and separiators which di-
vide [t into three compartments.  The base is
drilled to =upport all the pares exeept the me-

ter and the variable condenser.  The photo-
graphs  clenrly indiente the positlons of the
parts.  The front panel s equipped with two

slotted pozts to support the mmrtitlon=, 1t is
drilled to mount the meter which is of the
flat panel mounring type.  1or this purpose, a
hole of 23 inches in diameter ix regnired,
I'he most practical way to «rill this lhole is to
mark the circumference with a compass and
then drill s numbeer of small holes close 1y-
gether arowd this line,  'Thie piece in the con-
ter can then be cut out with a hammer and
chisel,

Ihe variable eondenser must be  jnsulated
from the metal panel, and for this purpose. a
strip of bakelite 1 x 4 x 316 lnehes is drilled
to lit the monnting holes of the comdenser: the
monnting serews are countersunk =0 thnt they
do not toneh the pauel. Then the hakelite
strip is mounted with two screws ro the panel,
The hole for the condenser shaft must e made
sufliciently large so that it does not touch as
this wonld short one side of the comdenser
1o groundl,

As the photographs shew, the parts arve ali
monnted above the snb-panel. except the con-
denzers, The wiring is earried helow the sub-
panel for nearness awl the part2 are arcanged
g0 that the wiring is ns short as possible. The
wires from the power transformer puss through
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Cash in with
Newest

Most Reliable
Method of
Set Analysis

No. 1000 Tester

Tests—Voltages, Milliamperes, Point.
to-point Resistances, Continuities,
Short Circuits, Capacities.

$33 Net to Dealer

WO cable plugs connect set sockets

through selector switch to the pre-
cision volt-milliampere-ohmmeter . . .
an exclusive Readrite feature. Speeds
up tests without removing chassis.
Measures resistances up to three meyg-
ohms — D.C. Volts up to 600 and
milliamperes up to 30C. Also A.C.
line volts and capacity of dry and
electrolytic condensers.
A fine instrument in leatherctte case.
Complete with batteries, test cords and
full instructions.

READRITE METER WORKS
17 College Ave. Bluffton, Ohio

MAIL TODAY!

READRITE METER WORKS.
17 College Ave., Bluffion, Ohio.

Gentlemen:

Please send me information about Readrite
No. 1000 Resistance Continuity and Capacity

- *

Tester. Also Catzlog  of other servicing
thstruments. 'y
© Riri.
Name

Street 4ddress

City State

L R L L L L L L L T R T NY P Y g

-
L Y Y Y L T R L
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Get Into a Line

’
Wh_ere There’s YOURS
Action— )
without extra
Every Day—And a Pay- cost.
day Each Week — You | This excel
Be the Boss! lent set ana-
Right now while hundreds are lvzer and
looking for work where there Isu't | {rouble shoot-
any, the radio serviee fleld van luded
use tralmed men. With the pm}»er er mciude |
tralning and the necessaty eyulp- . our
ment yuu can enter this tield and with §
jake 8 comforlable livlag "“t' course 0O |
includo with our course | £
wodern set analyzer and trouble traming, |
shooter without any extra charge
This pleve  of  equipment  has \
proved to he a valuable help 1o our members, After
a brief period of training, you can take the set analyzer |
wit on semlee calls and  really  compele with old

thners.” e show you how 1e wire rooms for radio—
insiall anto Sets—bulld and Install short-wuse receivers
—analyze and rehair all types of radle sets—and many
other profitable Jobs can be yours

Teaching you this interesting work is eur bu-lness and
we have provided ourselves with every faelilly to helr
you learn qulekly yet thoroughly, If you jusse.s average
Intelllgence and the desire to make real Progress on
yaur own merlis. you will be interested.

ACT NOW—MAIL COUPON

Start this very minute! Send for full detaily of our
blan and free booklet that explains bow easllv you rin
nwow cash In on radie nuickly, lwou't put 1t off! wrile
today! Send now!

e e e e e e o S et S e =
RADIO TRAINING ASSN. of AMERICA I
Dept. RCA-11, 4513 Ravenswood Ave., Chieago, IIL
Goentlemen:  Send me details of Your Enrollinent
T'lan and Information on low to learn to make real
woney In radio qulek.

r

Name

AdATess .o.vivvenisstncrssrnaraerns

I
I
!
|
|

Noise-Reducing Antenna Products
Interference

Solve the Problem!

Practically noise-free results on all waves, long anhd
ot altke.  For ihe broadigst lstener, the short
wave ami television experimenter and the °‘amateur.
No serviceman should he without these LYNCH An-
tenna Products which have proved rhelr ahllity. by test,
w ellmlnate hzckground racket, Ideal for suburhs as
well 35 the most conkested eity areas. Very simple to
hook-up'* to any receiver. Better performance as-ured.
A) LYNCH Transposition Blocks .
Exiremels durable, Made of “'Lynchlte,” 2 new
material, rerognlzed for its great reslslanee and
natural freedmmn from  electrical losses.
Handy Complete Kit of 10 Bloeks.......52.50
(B) LYNCH Cage-Aerial Spreaders
For  making  aon-directional and hlgh-galn
aerlale Also made of “‘Lynchhe,
Handy Complete KIt of 10....
(C) LYNCH “U. S. Navy Standard
lmul.lmnl 11 leaknge acrnss the an
Trevent electrical loss or d 5 P
tenna  knsuiators. Kit of B.....83.00
L.}

Antenna

(D) LY s ANl-Waye” Antenna Coupler
Recure hest  possible  results with any of the
noise  reduclng  antenna  systems recimen:iel
BY US  syerrnnnnerocrmsoncsossnsansrass=-Ile
RESISTORS
ALLIZED PRECISION
MET WIRE WOUND
1z watt 30e List ® 1 Wart Rating
1 oD 30 1“¢ Tolerance

Values from 1 ohm
to 300000 ohins
write for Prices

2 40 "
3 - 50c

POWER AUTO RADIO
WIRE WOUND SUPPRESSORS
3 watt 50¢ List Spark 'tug Type
FA - rYRH

[ bistributar Type
10 65 Callle Type
15 " 70 " Al Types .....List 50¢
SERVICEMEN—Discount of 40% from above List Prices

Send order TODAY or write for new,
itlustrated and descriptive folder,

LYNCH MFG. CO., Inc., 1775RC B'way.. N.Y.
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holex in the sub-panel,

The transformer is designed to supply tila.
menl cuarrent teo the fopr 27 tules amil I8
apipped with three 2.5 volg windings for this

prposes, I alsa supplies the switching vur«nt
anil for this purpose 1t has o 200awlt center
tagip=4d wimding.,  While 1t s nit necessary to
us¢ o very high valtage fur the switehing o=
ealt, the resistance of the puth tar the high
froquency  current s less undor these vomdi-
tivhs than with a low potential

1N laop is made in the form of an ableng,
with the wires spaved on spregders—this type
of loop iz often referred to as the bax type
1t may be purchased, or may he made at himne.
Fig. 7 shows how a suitable loop may be con-
sirneted,  Noo 18 wire is vsed, and 16 turns
are wonnd, with a tap at the Sthoturn. The
wire is spaeed 3% inches between turns, s
the ilastration shows, the frame tor the aerfal
is % feet high by 2 feet wide and the spacers
are Gz inches wide,

Adjustment and Operation

The adjustment and opetation of the unit
Is vory simple for the purpese of radio recep-
tiomn, First, the potentiometer  contact  arm
slumild bee plaeed about half way around the
resistanee sirvip. Uhen. the output unit shonld
be vconnected, with o wire 1o that londspeaker
terminal that is direetly connected to the plate
of e power tube in the set,  If this cannot
e locited casily, the contict can he mhade to
the plate proag on the power il The gronnd
should also he comnected, The vor is then
turnedd an using an outdoor acrial. The vol-
e contral af the set shonld he turned down
temporarily and a station taned in. 1t will
e foumd that the needle of the meter jumps
to one side. The potentioneter must then he
readjosted until the needle remaing practieally
stutionary.

The meter vireuit is now halanced amt the
loop-aevial can be conmnected to the inpot unit
with a wire running Drom the conter Joop ter-
minal te the aceial hinding post on the re-
ceiver,  If a hum is heard in the lowdspeaker
when a station is tuned ino the hum filter must
e conmeeted in o the lead to the aerial post om
the <et.  In extreme cases, it m he necessary
ta canneet o 100.000-0hm inhle istor
acrass the acrinl and groumd binding posts of
the receiver. and adjust it nntil the hum is
reduced  snfficiently,  However this shonld be
done only in case of necessity) ns it will reduee
the signal strength semewhat,

Do not 1ot these hints distarh yon
as a well shielded set and leop unit
trodiee na noticeable hoam,

The next step is to turn the loop in the
general direetlon of the station to be received,
following the directions meviously given for
tuning the loop fn a clockwise dirertion, ‘I'mne
the receiver to the wavelength of the station
and when shgnals are heard, readjust the loop,
watehing the meter until the needle registers
zero,  The loop s then centercdl un the station
and a possible final rough adjnstment of the
loop condenser for greatest volume is all that
Is mecessary.  The latter adjustment s only
needed if the station is a long-wave ane and
the condenser happens to he turned to the mini-
nmm  eapacity.  Otherwise, it need pot be
touched,

though,
will in-

Uses

While the original direction finder was de-
signed for airplane direetion finding, the adap-
tionn deserihed here is a useful addition ta the
hroadeast xet. A direct amrrent meodel of the
unit is invahmble far the location of sources of
interfercence,

List of Parts

The parts required for the construction of
the Atr-Loap Unit are listed below:
One Loop——center tapped-—to cover

cast band with a .0003%-mf,

denser ;

one Hammarlind 00035-mf, variable condenser,
type ML-17, Cl;

Twa Thimmarlund &5 mh,

REFC-R5, 1R ¢ R, 2
Four ¢ineh S-prong tule sockets type 156G
Fonr Trind "27 tubes—\1,) V2, Vi, Vg
Twa Aeravox L(Zh-mf, bypaxs condensers,

260, €2, 03

(Continued on

the broead-
variable con-

R.F. chokes, type

type
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MILE'S Amplifier and
Power Equipment
Lapel Mikes:
1 Button Type, $5.00
and »10.00
3 Buntton Mike, $10.00
and $15.00
Professional Mikes, ¥15.00

up

Any Mike rebuilt, repaired,
up to $10.00.

Mike Preamplifier,

Power  Amplitiers,
o d; o 11a WV,
Hl [ ~—All types

5 Tapes Miles Giunt 1 nits

10 Types Miles Homs and
Trmpers

Mile  Exvirers  for
Units

Diaphragms & Voice Coils
for Horn Units.

Input. Output and Power
Transfanmeers,

Write for Catalogue RC
MILES REPRODUCER
0., Inc.

Dept. RC. Miles Repro, Bidg,
244 W. 23rd S5t.. N.Y.C.

Amateur and
. ¥
Servicemen's |z,

hattery

T ARF E N -
| AR PLIFIERR

Farn

RE

DIy
H =
Wholesale Guide  f3:
Hot off the press! Chock full GUIDLY
of the latest of everything for 3

the Radio Serviceman, Ama-
teur, Experimenter. Detailed
illustrations; vital and interest-
ing facts. Valuable tips that mean money
in your pocket.

Astonishing Low Wholesale Prices

Hundreds of "Hot Shot'’ bargains at deep

cut prices that challenge all America.

YRITE TODAY—A free copy of this
record smashing book is ready for you. Write
for it today!

BURSTEI.N-APPLEBEE COMPANY
1408D McGee St.. Kansas City, Missouri

SERVICEMEN

MAKE MORE MONEY

Don't throw away your old Velume
Have them REBUILT. Save up te 50%.
graphite resistance.

Save Money on Your Transformers

Standard Voiume Caontrols. only 50e.

Specials and Tandem Controls, only $1.00.
Have us rewind your old toils. You stack the
laminations. Simply send coil with ons lami-
nation. Special ¢toil data, or complete transformer.
Transformer and speaker field toils rewound—
$1.00 and up.

F. W. PEMBLETON
17 years experience in the design of coils
and transformers up to | K.V.A,

921 Parkview Ave., Dept. C.. Fort Wayne, Indiana

Controts.
Any

-

TRICK WITH

Make electrie lghtc ohey
Jump, klck, spln, lbrate,
mystlfy—all by elecrricity.  Make
tlek Nghts. floating rings, splrlt
amuslng, praciical devices at heme
0 do 200 stunts with 00 velrs A, Pestpaia §1.00,

CUTTING & SONS, 11-L-§t.,, Campbell, Cal.

ELECTRICITY

make things rTun.
shoat.  shock, flash,
windnw  novellles,
rupplng—all  kinds

Rook 1ells how

1onlce,
buzz,

Knowledge Pays Big

WwWe to bulld
Treasufe Finders wml fiow To leeate Metals Unider-

reach you how and operate Radio

ground,  Faselnating, Setenllfie,  Aecurate Full

detalls for 3o stamp—\Write TODAY,

Exchange, P. 0. Box 607.W E! Monte. Calif.

Autocrat Auto Radio $17.45
6 TUBE Complete less

175 te 550 Meters **B'" Batteries

But Plus Tax

cCompleie accessories Include mouniing brackets, 1Mtuml-
nated dial. liek «witrh, remote control, 3 speaker,
6 REA (Llaor Tubes, <purk  suppressars, antenna.

Ererything evcent =1t
T 6% ? x 84”0 Divtamee range o to 1
atalog avaflable. Send $2.00 deposit.

AUTOCRAT RADIO CO..

3855 N. Hamilten Ave.

NOVEMBER,

Batteries. uall and Ol
miles.  No
Balance C.0.0,
Dest. R.C.

Chicage. (1L

for 1932
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"New
Thing”’
In Pens

EVERY school boy and girl will

find a new thrill and a new inspi- |

ration in the Conklin Nozac {no
sack}]—''The Pen That Winds Like
A Watch." You fill and empty
ﬂ-ns amazing pen by turn-
the knurled end of
\ fhe barrel—like one
&  winds a watch.

This new filling
device eliminates
the conventional
rubber sack in-
side the barrel
and gives the
Conklin Nozac
35°c more ink
capacity.

You can see at
all  times how
much ink is in
the pen through
datransparent
section in the
barrel.

-

And it's built like
a watch too, of
finest materials
careful workman-
ship, absolute
precision in every
detail. Priced
right down withir

body at $5.00
and more. Pen-
cils to match $3.50 and more. Many
beautiful new colors. Ultra-modern
shapes, Ask your dealer to show you
a Conklin Nozac.

Another outstanding pen is the Conklin Endura
at $5.00 and more—the peer of the best of all
pens employing the familiar rubber sack ink
reservoir. Other Conkins $2.75 and more.

THE CONKLIN PEN COMPANY

Toledo Chicago San Francisco

NOZAC

SATISFACTION CUARANTEED

RADIO-CRAFT for

reach of every- |
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- THE SPECIALTY TESTER

(Continued from page 277)

as may be scen from the following de-
seription s The low-capacity eirenit of Fig, 1
has a =afety resistance (R tixed ag 73010
ahms fo limit the voltage to T3, the variable
resisiines V-2 controls abont S0 volts, thus
allowing  for variations of high- or low-line
voltages,  If the entive resistanes woere vari-
able, it wonld e pressible ta impress oo
more volts on a1, ma, merer when all the
resistance  is et onlte—ind goml-lve meter !
The same idea applies to the other capacity
e,

The <hants are desjgned for a S-volt dreop,
therefore the compensating resistance RS was
placed in o sevies with the reerilier, to tacilitate
e n<e of these shunts,  om the bigh-capacity
Fange. it was hmpossible too parehase a v e
rexistance of small dimensions that was tated
a0 ot mn,, therefore,  resistanee BT was
placed in parallel 1o divide the load,  Resist-
RT, RX. and RUE shonld be rated at 20
wiatts.

To take readings on the capaeity meter, two
leands must bhe connected from the fip jacks
marked line™ to an A, ontlet. Do oot plug
into A e tirst, Select the pepuived seale
reading  from  the ehart shown  elsewhere in
thix  article, press down on the  momentary
switelr SW. and vary ahe adjustor O the
range seleeted until the imlicator on the meter
reateds fnll=eale the oD imge, tAlL -
pacity  readings are calidvacced oo this sealed
Then pull the plug ont of the A, soeker, nse
Iwo  other test leads from tip jacks  marked
ALY cannect these leds to the candetiser
to hee testade pit the plug back inte the A
socrkel and read qhie eapacitye 10 the jndi-
cator on the meter does wot move, then e
eotulenser ix open: if the indicator shows a
mil=scake deflection. then  the condenser s
shorted,

The following chart hax been
convenient readings on the 1000

loow Capaeity Mol Capacity

Ranee tange

(B

ars

prepaved  for

~eanle :

igh Capareiny
Laine

Reading Reading 1anding

an LHon <¢, on TG s, on HNnE se
i Seale  Cap, Seale Cap. Se
RIS 10 N 10 4
anng M) Bia il D 2
KIN 15 p L 0" S I
e 1.0 ) X 4150
a0 N1 1n D40
(Y] 4.1 12 650
KN 14 Tty
(I
Al
.
A
A% Ho
Asoan gdded precantion, when testing con-

densers a4 fised AL,
| ETENTE . P
for the

plug. with space for two

recommended . when making np heads
A dines The fuses nsed e vnted
at Looampere,  When  condehsers are to be
testel in quantity, o switeh is recomnpended
in one of the AC, buuds. This wilt eliminate
the neecessity  of pulling the plug out of the
A =ocket,

The Ohms Locator

The ohms lecator i a new and novel fea-
tre in testers The purpese of the ohms
locator ix to determine the valnes of resistors

suitable in various  cireuits, The maximum
range ik 100aba whims, and i oonly vecom-
mended for wse in eivenits where the power

reaquirement= do not excesd 5 owatts. To tind
the maximom valies of resistanee required in
a civenit. connect two leads from the tip jacks
marked LT 1o the cirenit where the resist-
anee ix to be measared. then, vary the okl
AL until hest rexnlts are obtainel, Dis-
conneet the lead from the <eeond tip jack from
the left, ax shown in the dingream of Flg, 1 and
plaer the tip of the first lead into tip jack
N Soon the left of the diagram. St the se-
lector switeh to the 1O positjon and if the
reading is low, =t the selector switelh on M.
O e, The objeet i< to try to read the value
of resistanee in the middle of the scale s that
i< the most comvenient part of the meter to
reml,

VCantinteed on follawing paged
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‘Start Your Career Today

|

I sets

In the world’s fastest-growing industry—

Yon can, if you will, start your career today in
the world's healthiest and  fastest-growing  industry

RADID,  The biggest and most talked of build-
ing project in the world—RADIO CITY—is but an
advanee sign of the future this industry hobds for
the man wiho gets started in it today, while the in-
dustry js
still young,

The first
mave is up
1o yon,.
ftead  this
adverdise-
ment  care-
fulls and
then  send
in the at-
tuched cou-
pon. But do
it now.

Get started,
The three volumes of this
field of building,  repairing
Tier Feecivers.,

library cover the entire
and  rronble-shoot jng™
The Lilwary is up-
1 |~ |l.|§(,'(l on lhe very

min It' m
developme
ment. The rapidly -growing inl--l'v-si in shor(-wave and
television reception i- thurouzlily covered in a com-
plete ma-tion which deals with the coustruction of
this type of apparatus.

Radio
Construction
Library

INCLUDING CONSTRUCTION
OF SHORT-WAVE AND
TELEVISION RECEIVERS

By JAMES A. MOYER and
JOHN F. WOSTREL

University Extension, Massachusetts Department
of Education

Three volumes — 1087 Pages, 6x9
605 lllustrations
VOLUME |: presents the fundamental principles of
rudio so clearly and ximply that anyone of average
training will be able to read, understand and .|||||I\

thein, 1t gives acrual \\ull\mg drawings and lists of
materials for the construction of muny typical sots.

Facutty,

VOLUME I1: fully discusses all of the elementary
principles of radio construction and repair. An ex-
PManation  of the necexsary steps for  *“trouble-

alooting,” repairing, servicing and constructing radio
suecessfully. Practical data is also given on
mtenna systems, battery climinators, loud speakers,
churgers, efe. This volume ineludes complete instrues
tiong for 1he ((lll\ll’ll(‘llllll amd operation of shorf-wave
ald televisiom Feeeivers

VOLUME 111: covers the essential princ1ples under-
Iying the operation of vacuum tubes in 218 non-
technical a manner as is consistent with accuracy.
It discusscs the construction, action, reactivation,

| testing and use of vacuum tubes; and an interesting

section is devotd to remote control of
processes; and precision measuremnents,

EXAMINE these books for 10 days F REE
This Library is not only a thorough nsme-study
course, but a handy means of reference for the more
experienced radio experimenter, repair man, and radio
~lwp-owner. To these men, as well as to those who

desire to alvance in the rdio profession, this offer
of a 10 days' I'ree Examination is made.

Simply clip, fill in, and mail this coupon

IR McGRAW-HILL H
EXAMINATION COUPON

MeGRAW-HILL BOOK COMPANY, iNC.,
330 W. 42ng Street, New York, I
Gentlemen—Send me  the new RADIO CONSTRIUC-

TION LIRRARY. all charges prepald, for 10 daye |

industrial

I

I Free Faxamlinallon. IT satisfactory 1 will zend $1.50

| In 19 days, and $2.00 a month until $7.50 has been
paid If not wantsl T will reture the set at youe

| expense.

| Name

l Home Address ...

| City and State

!

Positlon

Name of Campany. ... ..c.eieeecacecaanaaie 2 l
(WRITE PLAINLY AND FILL IN ALL LINES®; I
{Backs sent on approval in U. S. and Canada eonly.) |

e —— — —— ————— ————— —
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Are You Ready
For an

ENGINEERING COURSE
IN RADIO??

An  advanced course In Radio and Tele-
vislon Lngnwering is a NECESRITY for the
radio man who s ambition Une thing i3
verlaln——when  EXI'ERIENCE  has  carried
you bart of the vway -higher technical knowl-
edde -is necessary for further advantement!

It’s An Advanced Course
For The Man Who Is
Already In Radio!

We're not (rying to OVERCROWD the radie

profession—Iit'z the object of this course 10
HELI' THOSK WHO ARE ALREADY
IN 1T

— — — MAIL TODAY! — — —

Capitel Radio Engineering Institute, Ine.
P4th and Park Road, w.

Washington, D.C.
I'lease mail me. wlthout obilgation, your
new booklet on “‘Practieal Rhadio Engl-

neering. ™

Name

Addres

City and State

LOWEST WHOLESALE PRICES

80 Pages of everything you need in
Radio. Complete stocks of the high-
est quality replacement parts, tubes,
test equipment, and accessories at the
lowest wholesale prices.

UP-TO-THE-MINUTE SERVICE

OQur tremendous stocks and efficient
organization are waiting to serve you
promptly, courteously, and efficiently.
Write today for your FREE COPY of
our 1933 Service Men's Radio Catalog.

Allied Radio Corporation
835 W. Jackson Blvd. Chicago

BACK ISSUES
of Rapio-CrarT can be had at the
price of 25¢ each. Address
RADIO-CRAFT
98 Park Place New York, N. Y.

We have all parts in stock for Jack Grand's

SPECIALTY TESTER

described in this issue
At Lowrst Wholesale Prices

SUN RADIO COD.

64 VESEY ST N.Y.
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List of Parts
Although other parts made by good manu-
factnrers may he substituted, the following
part: were used in the coustruction of the
Npecialty Tester amd have lwen found satis-
fnetory
One Weston, Model 301,

1. ma. Meter, M ;

Omne Taurvex rectilier, RX

One Lynel, 4.000-0hm resistor, Ill
(e Van, 10w shunt (1ndy), 125
One Van, 104 ma. shunt (D.C). 3
ome Lynch, 100.000-0ln resistor, 14
one Lynelh. TogmG-ohim resistor. RO
(e Lyuch., S0o0-ohm resistor, 116
Oue Electrad. 150-ahm resistor, R7:
tme Llectrnd, T5-ahm resisior, I8
Oune Lynch. 75,000-0hm resistor. 119 ;
tne Van. 100 g, <hunt. (AC), R10:
One Van, 300 ma. shunt (A.C)), R1L;
One Clarostar, Sikolom resistor, 112
One Lynch, 4.300-ghm resistor, i1
oue Fleetrad, 100-0lim resistor, Ri4:

One Flectrad, 100,000-0hm variahle resistor
1tv-1;

One Electrad, 1,000-0hm  varinlle resistor, RV
<

-3

One Eleetrad, 50,000-0hm variable veslsror, 13V

Twa leetrad,
RV

One momentary elosing switeh, SW

e Rest type 4-NSOK switeh, SI

Fighe Inter-Nir tip jacke:

Eight Specinl Fnller logs, with Vi
fir tip jaeks:

One United bakelite panel, BY x 7Y% x 3
inch.

400-0hm variable resistors, RV-4,

ineli hole to

146-

ANALYZER ADAPTER
(Continned from puye 238)
way through e Miy, 2.0 nnd 21,
Theze handles are to he fitted with their

heavy end into the tube hases for a length of
g inch amd fastened with three small wood
serews,  On the other end =eciire the tibe eaps
by meang of small wool serews,

The remaining ends of the eables reccive the
mnlti-p < hmving o corresponding number of
prongg.  Nee Figs. 3\, 31, and 3C.

\s o tinal check-up. plung one cable inta the
mlaprer box and with o continuity tester,
probe Letween the focket on the box and the
prongg ou the other cnd of the cable. When

ading plat rrent. for ingtanee, place the
two milliimmeter prods on the two tip jacks

connected with a switeh, in this caxe, on Nao,
fooamd Noo 11, No. 1T bheing red. receives the
pusitive prod. Thea apen switeh € and plate
current. will he read.

will be read neross Nos. 13
and 4 and filiment curvent will be  read
across Noz, 6 oaml 130 Al switcher should
normally he lett €lozed. to he apened only when
reading current or when using the outlit as a
tube tester.

I the latter
one or two

Filament voltngze

ciixe, open fwiteh 1§ and tnsert
batrerie2 in connection with a
RX.ILIVE. switeh, according to Fig 3D, into Nox,
Hoand 12: No.o O oreceiving the negative wire.
A milliammeter is placed in the plate cirenit
hetween Nox. 4 and 11} and the deflection
noted.

In resting
be good s=hould be tested tirst, in order that
some idea to the proper detleetion may be
Euined.

Various other uses will snggest themselves
as the Serviee Man becomes used to the adap-
ter. such s enthode lenkage (et uxing a 2.5-
volt filament transforner, a 45-volt B hattery
and @ micronmmeter.  Tiules may also he fested
for gas with a microammeter in the geid eir-
enit. Rexistance measxurements may be taken
between the variows fneks and the chassis of
receiver.

HES

List of Parts
One five-wire cable, 4 feet long;
One six-wire cable, 4 feer long
s seven-wire cable. 4 fool Jong
One International i lipligg No,
tive pligs:
O International
RiX igs @
One Intermational Air multiplug No.
seven phigs
Three hardwood file handles,
in dinmeter:
One four-prong 1ithe hase ;
(Cuntnucd vn page

84, with

AT

Air multiplug N5, with
84, with

at least, 114 inches

1)
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tibes, a muober of them known to |

e, TRANSMITTER UNIT
woiefs 100 Uses ~

The Skinderviken
Microphone Button

MAKE YOUR OWN
LAPEL MIKE

OTHER USES:

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER

DETECTOGRAPH TELEPHONE AMPLIFIER
{Dictograph) LOUD SPEAKER AMPLIFIER
STETHOSCOPE CRYSTAL SET AMPLIFIER

HOME RECORDING QUTFITS

One Unit 95¢; two for $1.75
12-PAGE INSTRUCTION ROOKLET

containing suggestions arnd diagrams for inrumerable
uses, furnished with each Skinderviker Button.

This is the smallest microphone made, measuring only
Y% inthes in diameter. It is filled with the finest polished
tatben gralns obtainable.

— ULTRA SENSITIVE —

EVERY AMATEUR SHOULD HAVE TWO OR THREE
OF THESE MICROPHONE-AMPLIFIERS 1IN
HIS LABORATORY

SEND NO MONEY

When the postman delivers your order you pay him
for whatever you have ordered, plus postage.

PRESS GUILD, fne,, RC-11-32
16 Murray St., New York, N. Y.
Mease mail me ul onre as many of the following

rkindervlken Microphene lluttons as U have indicated.
1 Two for $1.55
Four for $3.20
st of the items as speelfied.

1 One for 9%¢
Three for $2.30;

T will pay the postman the
plus postage.

Name

Adilress

96 PAGES

OF NEW DATA
HAVE BEEN
ADDED TO THE

OFFICIAL
REFRIGERATION
SERVICE MANUAL

e el |
Here Are Some Of The

orsicia,
HesmonRation
Ty

To bring  this  useful

seivice  manual right Important Chapters:
up-fo-date, Mr. L. K. t . -
Wright, the editor of ]"f:ﬁ:‘:;ﬂt:fsn mg‘,’,‘fh'll:u
the  OFFICIAL  RE- Iusiness
FRIGERATION HEHRY - ) i

1CE MANUAL.  has I!ls!nr.\ of Refrigeration
added a wealth of ma- FPumlamentals of

terlal on new  electric Refrigeration
refrigerators. and ohler Descrintlon of All
models  as well, which Known Ty¥pes of Re-
are  on_ the Inarkel frigeration

¢ usual every refrig- Molors

crator has  been  acel- To & .
rately dezcribed  from ErouLieSlootie

the slewpolnt of sersic- Unit Tarts, Valves and

Ing— dlagrams to fllus- Automalic Equipment
trite the essentlal Makes and Specltica-
bafls. so <hoplilied that tlons of 1 nits

repalrs  ecun ecaxily  De ¥

made. The additlon of "'t,',";""“‘""-* of

these new  pages  will QUG

not  {rerease  the  cost Refrigerants and Auto-
of the hook 1o 1hose utatle Eaulpient and
who order their  econy Many  Other  1mpor-
now, tunt Chapters
——— e -
I GERNSBACK PUBLICATIONS. Inc. RC-11 !
I 96-98 Park Place, New York, N. Y.

1 enclose herewith my remlitance for S-'-.l”ll
| {rheck, samps or Money Order accented) for
I whirh you are 1o sendl me. posiuge prepabd. one

eoby of he OFFICIAL REFRIGERATION SERV-
| ICE MANUAL, together the extra 9b pages |

of new material at no extra cost. |
I AN e bietpan oy e Pt 1 ko ama s ASEBEATAN D
| NAURess) K st m g e o £ T 2 ST I
|, CltYmt i % il e SIBl0, (mbdiibirbbrs |
D S S S —
for NOVEMBER, 1932
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CRAFTSMAN'S PAGE

(Continued from paye 290)
tlon as to the ovigin of the AV.C. eircuit in
question,

I am sorry that the enclosed page from the
April ixeue of 1apio Lroapeast (now decensed
conmining rhis cirenit is not marked as to the
year, but am guite sure it was 1950, The
article is entitled. “Auwtomntie Voluiwe Control”
by AL Co Matthews, Jr.

You sce. | have a sort of weakness far sav
ing mazazine material which looks especially
wood, ned this one sure appenled to me ns revp
interesting : 1 intended Jdoing sone esperimental
work with it, but for some reason or other just
shelved it. 1 might mention that | am suffer
ing from thig same “saving wepkness' in con
nection with Ramo-Crarr.

Garrit Oren
850 ~No, 22nd St
New Castle, Ind.

(Enclosed with Mr. Oler’s letter was the
page, from Rapio DroapeasTt, to which he vee
fers.  (‘I'hig page also wias =ent to us by other
contributors.)  In the urticle, the nuthar guotes

]ns bibliography the Januw 1925, Mareh
oamd the Marveh 1920 froae. V1L,
I'wo  final comments are printed below.—
Editor.)
Editor, RaDIO-Craky
The July, 14 issue of Ramo-Cearr con-
tained letters by Mre, Nason and Mr, Goditus.

Imth of these gentlemen handiog o verbal spank
ing to Mr. Hreyzink for hix acticle en automn-
bile volume eontrol.

My, Goditus gives all the credit to Mr,
Gherardi, while Mr, Gherardi. on page H461 of
hix “Kadio Physics Course.”” credits M. AL C
Matrhews, Jr. as having devised this control
vivenit; the dingram printed on a6t origl
nally appeared it Rapro Drosm-ast magazine,

Mr, <ot adimits that, "the material was
not eriginal wicth me” and therefore shoulil not
comdemn Mr, llryzink,

Mr, Nason's artivle, .0 Shuple Service Osei
Litor.” on page 35 of the .dnly issne looks fa
miliar.  Just eopen the QR8N Vol. 11, to
pages 22 and 112, amd O IR \l Vol, 1. to
pige T6K and you will find the rn.m'ri:ll to he
the same az rhat used by Mr, Why
doesn’t Mr. Nason “donate a por-

tion of his award to the relief of indigent and
broken-down Serviee Men'

On page 30 of rhix same ig8ue, Mr, Sayre
enters an article on, “lmproving the A K,
This material al2o appears in the 14930 edition
of [ap1o-News' “101 llookups,” e 15,

A previous winoer in this context. name un-
known, 1ook the prize mney on an article show-

ing how an AC, “B7 eliminator conld be used
e et districts. 1 have hefore me a elipping
from an old N. Y. 8~y radio section showing

an identical diagram,

However, the above-mentioned
thongh they have appeared hefore,
esting enongh to merit re-publication,

Gro. Jenne
23 Oxharne Ter,,
Newark, N, .l

artieles, even
are inler

Editor, RADIO-CRAFT :

The writer wishes to make the following
comment regarding rhe letter of Mr, Jelle,

It he witll examine the title page of the
O:ILSM, Vol 1F he will thl that I was an
Apmhno Lditor of that publication. 1€ the
pithlishers of Rapio-Ciearr decm it advisable 1o
pass on thiz information te those repders whe
have not purchased the Mannnl, T xee no reason
for complaint on that score,

My complnint war hnsed on the fact that the

exact values of resistors, ere. which were em-
ployed in my article were emploved in My
Hryzink's eniry—my notes, in turn, were taken

from my memorandoms on AV.C, clreuits, My
own material eame from RCA and I'hilo and
wils not ariginal in entirely save insofar ux my
explanation ef the properties ef the circuits
were ('(Illl'(‘l'lll‘li,

There <eoms to be a slight difference between

a teehnical dissertation which attempts 1o cover |

the entire fiecld of A.V.C. methods, and o elinpte
contest  entry  which, moreover, materiad
drawn directly. from the same publication.

H. W. Nisox.

ix
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ADJUSTARLE,
SLIDING - LI

ey

The new fibte guard slips over

the TRUVOLT. Protects you
and resistor  from accidental
contact with hands or tools. a

IMPROVED!

CONVENIENCE

b TRUVOLT Resistors offer several crelusive advantages:
s l--'atentedl constrnction permits larger wire. giving
$ luonger life and greater heat radiation.
2—TRUVOLT construction gives Detter electrical
contact.
I—TRUNVOLT spiral winding of the resistance wire

provides finer adjustment.
Adjustable sliding clips may he added, removed or
set {or any desived voltages,
5—KE
guard.
6—TRUVOLTS are the

for Greater

very TRUVOLT Resistor has a full-length fibre
I'revents imjury from tools.
most economical

and adapt-

ble of all resistors,

STANDARD VOLUME

Al ELECTRAD STANDARD VOQLUNME
instantly convertible 1o use a power-switch, merely
end cover and snapping the cover.
All ELECTRAD STANDARD VOILUME
equipped with long altminum shafts-—easy
length—less time; less trouble.

{to cut

CONTROLS
fnstantly Changed 10 Use Power-Switch
CONTROLS

with switch attached,
COXNTROLS

Are now
removing the
in its place.

are now F_’Ialin tlam! swil;h cov:lrs

) N N instantly interchangeable.

to any desived Just snap one out and the
other in.

The meost

resistor values for

ments a year.

RESISTOR REPLACEMENT HAND BOOK

valuable
service men and experimenters.

Sold on a 10-day trial, money-back gndrantee,

resistor replecement guide compiled for

Accurate, loose-leaf information on

ever

all reccivers. Kept up-to-date by four supple-

e —
Write
?S&?-r. Dept. RC-11
wilh 4 for Cormplete
supplements, New Cutalog.

175 Varick 8t, New York. R.'Y?

ELECTRAD

Lo~ —aag gt v

BOOK BARGAIN

Special Sale of
2000
S. GERNSBACK'’S
RADIO ENCYCLOPEDIA |

ATTENTION !

* > >

Servicemen! - Awmateurs!

Don’t waste vour money on surplus radio
parts when we can supply you with NEW
and Nationally known makes at lower prices
and guaranteed. You save money by buying
irom us.

L 4 > >

o |
1st Edltlon R.C.A. Single Button land-mike—with conl $2.95
WE have on hand 2000 UNBOQUXND copies of I Elkon dry electrolytic condenser 8 mfd. .. .39
this valuable hook. and we are disposing of Sprague wet electrolvtic conds. 8 mifil 49
same at a price which does not even cover the cost Iotrer .25 mid, By-pass conds. ............ A7
of the paper and printing. The books are in first- lgrad .25 mid. conds, for Sparton radios ... 43
class condition. sewed asnl stitched but wirbousd. Igrad 1.0 mfd, conds. for Sparten radios ... .69
You can put a cover on yourself or your bookhinder Mershon electrolytic conds. wet type—lowest
can <o it at a very small expense. . hrices!
This |ndn|u;niable radio reference hook contains | -prong wafer type sockets.............. .09
over 1.930 -dlefinitions, 5349 plolo reproductions.
Irawings. and diagrams. The size of the houk is | Clarostat.  Electrad, Centralabh, \VCS“)"
9‘I’yd|2 mﬁhe}l Il‘w{lhms 16:! pages, r]l(l is | Jewell, Readrite. Supreme, Shallcross. Ham-
rinted on the finest hook paper obtainable. I'rac-
=|c1]h every definition in the book is illustrated, ”.larluml Cardwell, Pilot, bpced. IRC Re-
and all the subjects are arranged in alphabetical | SISIOTS, Aerovox, De Forest, ‘RCA, Thor-
order with numerous tables and charts distributed | darson.  Jetferson. I,lnlclusc Universal

throaghout the text.

PRICE PER BOOK, 69 CENTS
Do not sevd any money. We will send vou the

hook and you pav the postman 6%¢ plns postage.

Cut out coupon. paste on postal card. and mail 10
ISKOR PRESS, Inc., 19 Park Place

e New York, N. Y.

| BARGAIN ORDER BLANK
ISKOR PRESS, Inc.

| 19 Park Place

|] New York, N. Y.

i Please mail me S. Gernsback’s Radio

|

|

|

|

|

.

Encyclopedia, 1st Filition; Unbound. |

will pay Postman 6% plus postage.

Name

Address Ve LR B ST

—
]
|
I
|
|
I
|
I
|

-
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Microphones. Signal Kevs, Sangamo, Brad-
levstat, REL, Silver-Marshall, Remler,
\Ward-I.conard., QOhmite resistors, Fsco Gen-
erators, FFlechtheim, Dubilier, Tobe, etc.

We also stock a complete. line of Power
Transformers. Condenser ~ Blocks, Public
Address Svstems. and other replacement
parts for all radios. Our jirices are lowest!

Write for Free Bulletin,
20% deposit with all orders—balance ,C. 0. D.

Postage extra. Any size order dff(‘,’!tdw .S,hlpmcnu
made to all parts of the world,

MAURICE SCHWARTZ & SON !
710-12 Broadway Schenectady, N.Y.

- __ _ ———1}
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Announcing the

$5.00

OVER 2,000
ILLUSTRATIONS

OVER 700 PAGES

9 x 12 INCHES

FLEXIBLE
LOOSELEAF
LEATHERETTE
COVER

1933 Olfficial Radio Service

The importance of the last two OFFICIAL RADIO SERVICE MANUALS to
those engaged in the Radio Industry has been shown by the fact that over 52,000
copies of both editions have been purchased and are in use by manufacturers,
jobbers, dealers, Service Men and experimenters. Incessant demands have en-
couraged us to publish a new and bigger Service Manual for 1933,

The new manual will not contain so many full-page illustrations as in the past
for the reason that not as many new sets are being put out at present, but will
have in its contents important information that has not yet appeared in print.
This new “dope” is invaluable to radio men. Stress has been emphasized on
giving only practical material, not complicated theory. It is bound to save time
and money for everyone.

The simplicity in the makeup of the 1933 Manual makes information easy to find,
accurately and quickly. As in the past the size will be 9 x 12 inches, with flexible,
looseleaf leatherette cover.

Many additional features will be included in the new manual. The FREE
QUESTION AND ANSWER SERVICE which was extremely popular in the
previous edition will also be maintained. We assure you that the 1933 OFFICIAL
RADIO SERVICE MANUAL will be a revelation in radio literature.

Advance orders are now being accepted at the price of $5.00. Take advantage of this
low price=—send your order today. Be among the early ones to get a copy from
the first printing. Checks or money orders accepted—register letter if it contains
cash or unused U. S. Postage Stamps.

The following are partial contents of the 1933 Manual:

Complete operating notes, and hints from actual experience with radio receivers in
the field, collected by practical Service Men all over the country.

Complete actual, pictorial views of hundreds of commercial receivers with addi-
tional schematic diagrams. Location of parts on the chassis are shown, and
where important adjustments must be made. This section alone is worth the
price of the book.

Values of all intermediate frequencies used in superheterodynes, and a complete
section of valuable service data on superheterodynes.

Values of resistors and condensers, to aid in replacement work.

Latest information on combination long- and short-wave receivers, short-wave
adapters and converters.

How to tune and service short-wave receivers for best results.

How to use the most modern servicing instruments.

Complete section showing how the Service Man can build himself service instru-
ments, oscillators, etc., at very low cost.

Complete section on the construction of all test equipment, including high- and
low-frequency oscillators, tube checkers, ohmmeters, etc.

Tube-chart information on all new and old tubes, in handy form for quick
reference; indicating socket connections and operating values, thereby pre-
venting confusion.

An entire section on money-making suggestions for Service Men, written by the
Service Men themselves who have made a success of the business; giving you
short cuts and commercial information on how to get the most out of the
servicing game.

Servicing information on interference elimination, with practical data and many
examples of interference prevention.

Automobile radio installation and servicing—hints on automobile radio in general.
Complete data on servicing all known, commercial, automobile receivers with
short cuts to get quickly at the seat of the trouble.

Service kinks, servicing short cuts, and miscellaneous servicing information.

A complete section of various radio tables of every imaginable kind, in constant
use by up-to-date Service Men.

A large section giving complete technical data on meters of every kind pertaining

to servicing in general.

of $300 for whilili sou are t

each. Chy o
used U ™ pustafe stamps,
Name

Address

GERNSBACK PUBLICATIDNS. Ine.
96-98 Park Plate, New York, Y

T am enclozing herewith my vemittance
1

iy of the 1933 OFFICIAL RADIO
SERVICE \]\\l AL at the price of $5. 0|0
5

THE OFFICIAL RADIO SERVICE MANUAL

Tekister Tettar If 1t roertaine «

Clty ., i State..,oamens

Complete index and cross-index to make it easy for you to find almost
anything pertaining to service instantly.

Manua|

FREE
QUESTION
AND
ANSWER
SERVICE

In every copy of the
1933 Manual, 24 cou-
pons will be found,
which will entitle you
to 24 thorough and
complete answers by
mail on servicing and
operating on any of
the sets or circuits
meationed in the
manual, as well as
any others not men-
tioned. for which you
might have need. This
service alone is worth
$6.00. But it is abso-
lutely free to manual
| owners.

FOR 1933 COMES TO YOU COMPLETE
THIS YEAR—NO SUPPLEMENTS

= MAIL COUPON NOW
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MORE CRYSTAL SPEAKER INFORMATION

In the July issue of this magazine there
appeared a deseription of o ervstal reproducer
having very unigque and  desivable  character-
isties,  Decanse of the exeellent  response  ve-

ceived, the author, Mreo G0 1L Seott, presents
below some additional material, Refor to the
figzures in the article.

Recently, radio mamifaciurers have  recog-
nized the faet that there are eertain advan-
tages to he liad from the e of twa repro-
dueers  of - slightly  different charactecisties,

ing from the same source. This Las come
to be known as the duoal speaker™ sys=tem.

The erystal” reproducer, which is a ernpaci-
teative type of unit, is now heing used o con-

Junetion with  dynamic or induelive types to
increase  the acoustical range,  improve the
power factor, aml help to keep the load im-

pedanee comstant at all frequencies,

Reproducer (mounted on a 44 X 44 in.
baffley, 1P, S0, shows the ontpitt curve ob-
tiained when nsing one “erystal”™ and one dy-
namic unit. in dual-combination.  When used
in this way, it is only ne 1Yt conheet
the * stal”” reproducer aeross the primary
of the ourput transformer 1.

Wihen the two veproducers
manner. a phase displacement occeurs hetween
them whiech has been found to improve the
quality of reproduection, Of colrse it makes a
difference in whiclh way the twoe reprodiveers

are used in this

dare connected  phased™r with wet to each
other, hur the best method enn eaxjly e found
by reversing the leads,  1f §t ix 1 sy to

clitracteristi of  the
in serivs will
or used in
ln-rh fre-

the frequepey
unit, a small condenser
low  frequency  respons
will cut the response at

change
terystal’
et the
parallel

quencies,
Theatre Reproducers

In some cases =ueh as in theatre work, it
heen fomud  desirable te wld a second
<Y reproducer with a special hard cone
in order to extend far enough into the higher
freguencies  to reproduee varions  over-tones
which the sonnd film can produee hetter than
the ordinary radio set, This means that the
customiary  dip, whith oceurs with the use of
dynamics alone etween one and two thousand
eyeles, is  completely  smoothed out.  Fig, 4
shows  results obtained by the use of one
dynamie and two “erystal™ uni

The combination of sueh “induetive™  and
Meapacirative”  re heers has another very
desirable characte i when used in eonnece-
tion with pentode-type tnbes, These have a
high pereentage of seeond and third harmonies,
wuless wcarked at o ccunstant autpuel,” Theyes
Jore, the wse of the cpceakes combinalion men-
tinmed entivety docs away wcith the oljection-
alde cantent of this tupe of tirhe.

IFor the amatenr. it is entirely possible to
eonstriet o reprodocer with the same motor
element which is ased In the Fype BO95 en-
somble, amd it will bhe fonnd, when eonneecting
the ebetrodes of the erystal element to the cor-
rect output hookup, that the erystal in fixclf
Surnes o small speaker? 1t is only necessary
then to provide the proper mechanieal ampli
fieation of the vileation of the erystal and a
veasonable amount of baflle (for bass ropro-
duetion) to construet a good experimental re-
pradiveer, Phese clements ean fikeeise he wsed
Jor repraducing supersoitic frequencies for vari-
US PLPTHsRes,

SERVICING AVIATION RECEIVERS

Additional infermation coneerning the article
crervicing Aviation Reecive which appearsd
in the Jduly issue of Nanto-tianrr appenidel
below in response to a great many reiders wha
have read the artiele and desired to more folly
acquaint themselyes

A= for wdjustments to control

Dooned attempt to make an
the contact gap of the cutent. h
is no adjnstment. Clhe eatent s
the right hand side of Fig, ¢

You ean adjist the gap on the roltage regu-
lter contact hy means of an adjusting screw,
on which the fixed econtact is held, Mervely
loosen the locknut amd set the eleavanee at from

clements :

adjustment on
e there
shown om

A3 te 04-ing by rewing the contaet scerew
in oar out as ne ey, And den't forget
to st up on the locknut afterwards,  Clle
voltage reguilator is shown on the left-hand
side of Fig, 4

Adjusting the “current limitator™ is about
the last thing you will be ealled on to de. but
if this should become ned run the gen-
eratar at approximately RS The

veltage regulntor contaet shonld then be kept
closed by pressure of the linger (to prevent
it from operating), and the charging rate of
the generator observed.  This rate shonld e
equivalent to the full rated eapacity of the
wenerator when the limitator is correetly ad-
Justed,  If you o want te inerease the ontput,
turn the adjustment ratchet to the right: to
deercase,. turn it to the left. Thisz adjustment
shonld also be seenrvely locked so that the
setting witl remain permanent,  CThe eurrent
limitator is shown in the center of the eon-
trol hox, Pig, <

No mueh for the more superficial servicing

work. Defore  procecding  with  auy  trouble
shooting, be sinee that all wiring conneetions
are properly made and that the cirenlts are

intaet, the generator line switeh and generator
tiecld switeh both elosed.  Partienlar attention
should e paid to the battery conneections as
these are the onecs which ave most likely to
become corroded in serviee,

that the generntor falls to supply
First notice the voltmeter reading
with  the generator mmning at  its normal
aperrating speod. The voltmeter should show
freom 14 to 15 velts. If it does. it is OK.
and the trouble is in the cutont. Lok for
dirty or oxidized contact points in the control
box. If and when they are O.K. determine
whether the cutout setting Is tov high. The

Nuppose
voltage,

RADIO-CRAFT for
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correct valie should be 1314 volts,  Test the
cutonr shunt winding for open cirenits,
If your voltmeter only shows abant 2 volts

mrpiee- -and sometimes it does—there may he
one or move of the following defocts present :
th dirty rezulator contaet points: (20 worn
brushes: (3¢ loose connections: (41 brushes
binding in brush boxes: (3 dirty  commuta-
tor,  The  remedy  for  these  condlitions  is
faivly obvions and can undonbtedly e sueeess-
fully undertaken by the average Service Man.

Generator as Motor

If trouble still exists, run the gencrator as
a motor, To de this connect a jumper hetwoeen
the plus armatine amd plus tield connection,
amd then conneet the plus generator terminal

to the positive, and  the minns tmmnml
the negative post. respectively, of a
storage battery,  The generator should draw

25 amperes ol ron freely. B it will nog pers
form, you may procecd to test for open field
cirenit, grounded tield cirenit. open armaotuve.

To test for open ticld, conneet the two term-
inals of a battery and light cirenit to the twao

generator ficld terminals,  The lamp sbould
Iht if there is no open cireuit.  To test for

a grounded field, disconneet the field terminal
from the A terminal post and conneet one end
of a lump-and-battery  civrenit  either to  this
loose dicld  terminal or else the I terminad
post, Then conneet the other end of the tamp
amd  battery cirenit to the generator frame.
If the fields arc grounded, the lamp  will
light.

An open armature is rarely found to be the
trouble and when this trouble does develop,
it is usually discoverad that the solder which
holds the armature wires in place on 1he com-
mutiater has been melted by excessive  heat.
If the gencrator pulls more than ampreres
while being i as o motor, and groans con-
siderably. it Is a pretiy good sign that the
armature is shorted,

The propetler, of course, is twmed over by
the impact of air due to the Mane hefng in

flight.  Note in M 4 that the propeller js
lield in position by the spring In  The con-
trifugal force due to the proapeller revolving,

s the flyweights O ont from the eenter,
they act as a governor,  The governor
ix provided to lnerease the
governor spring for eaeh de-
maintaining the generator spowd
throughout e¢xtreme fluctuations in

undil
spring adjustment

tensjion of the
sired RV,
censtant
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BETTER
RECEPTION

' Order a Set of
Centralab Motor
Radio Noise
Suppressors

O

Retail Price  Your Price
52.0031 . 10 net

2,75 1'50 net
Set of 9 for

8 cylinder car 3.50 1'90 net

They're 50'¢ to 50077
more efficient in re-
ducing spark noises.

We're having a real
job keeping up on
| production!

They must be good
.« « . that's the only way
we can explain their
increasing popularity.

| Set of 5 for

4 cylinder car
Set of 7 for

6 cylinder car

LABORATORIES'

CENTRAL RADIO

| 930 E. Keefe Ave. Milwaukee, Wis.

e ——
T g T T
m—
—

Coat Lapel Microphone
Micromike*

Front View

The ideal microphone for all types of Pub-
lic Address Systems or any acoustical
.mph(.{uon such as broadcasting or home
recording.  Described in previous issucs
of Radio-Craft by Dr. Saxl.
Small in Size—Light in Weight
Perfect Reproduction

| Introductory Price
Bulletins on request

! RADIO RECEPTOR CO., Inc.
Sole Manufacturers

110-7th Avenue New York, N. Y.

*Registered 8, Patent Office,

$10.00
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Test ALL THe New Tuses
with the
RADIO CITY.
MULTIDAPTER

and your present tuhe checker
or analyzer. All of the new
5- 6- and rong tubes may
b tested,  as  well a3 new
tubes that will bo brought
out in the future,

Brings your obselete equip-
ment up to date, It pro-
vldes for the futuee, 11 Is
ceonondenl | convenlent, as {1 rombines many adanters
fn one. T the second plaie of 80, ete, .

One MULTIDAPTER does all—permits many
Lineous tests—asdmple to use.

Bent romnlele with Instruelions and 1ube testlng juformas-
tlon serilee for $2.75 of

SEND ND MONEY—Simply mall
postuan upon  dellvery.

miscel-

coupon  and  pay

RADIO CITY PRODUCTS COMPANY Dept. RC 11
48 West Broadway, New York, N, Y.

Please send me vne MULTIDAI'TER complete with tube
tewtlng intormation serviee roupon. I will pay 1he postman
upon alelivery.

AN ks s s T
AWDRERS  sudss: soonicm e Jaoal
CITY

................. SOMNTE S | b i

CHEMISTRY

A New Plan to Become a
TRAINED CHEMIST

$6.25 By taking ouly one step at a

time—us yoilr means |ermit—yvou
STARTS YOU can give voursel! the henetit of the
most complete,  thorougli-gning,  up-to-the-minute
cducation for skilled well-paying professional work,
in the nost faseinating  of all scieutitic fields,
threugh onr farous

COUKSE IN PRACTICAL CHEMISTRY
Write TODAY For Information
CHEMICAL INSTITUTE OF

NEW YORK, Inc.
Founded 1921

HOME EXTENSION DIVISION
19RC Park Place New York, N. Y,

WILL BE PAID TO
$5)000 ANYONE W HO
PROVES THAT THIS IS
not 1he actual photo of iysel!
showing 1y superb physique
and how the ftoss Sysiein has
increased wmy own lelght to
6 fi. 3 3-4 Inches. Hundreds
of Testimonials. Cllents up L
to 45 years old galn from 1 to  First in 1907
6 Inches in a few weekst  First To-day

No Applianccs—No Drugs—No Dieting. ROSS
SYSTEM NEVER FAILS. Fee Ten Uollars Com.
plete,  Convineing Testlmony and Particulars 8
cent stamp.  "Allow Lime for veturn malls across
ROSS, Height Specialist,

&

the Atlantic.’” G. MALCOLM
Bearboreugh, England, (P. 0. Box 15),

TheRADOLEK CO

111 Canal Station

Chicago, IIl.

Qur new 1932 Radio Service-
man's Wholesale Price Gulde
will be sent to you wupon
reauest. Write, using your letter-
head or business card. Send for it today.

|
KEEP UP WITH RADIO

NIEW General course at New York Resldent School. In
cludes a hranches of rnllo. as well asx  Rpowdeasting,
sound Pictures, Servleing. Aviation and Marine Operating,
Als0 specinlized eourses at New York and Chicago schools,
Catalog on request,

RCA INSTITUTES, Inc.

4 \ _ff
Dept. RT-11 75 Varlck St., R‘gﬂl}{m
R .2

New York SINCS

SERVICEMEN-DEALERS

Write for-our Catalogue
Complete Stock of NEW
Radie Replacement Parts
Hard So Get Parts—\Ve hare them.
your renair work for estimate.

Send us

Grant Radio Laboratories

6521-C  South Halsted 8t., Chicage, Il
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tizht. I"or
have a

the air speed of the
this reason. it is not

‘plane  in
necessury o

voltnge regulitor device such as was ex-
plained  for use with the engine driven

generator.

If the gencrator runs either (oo fast or too
slow. thus delivering voltage that i< too high
or too low, adjust the governor spring adjust-
ment at 1 Fle. 4 That = all you have to
remember about rthe Deslauriers “head.”

It is not uncommon for noise to develop as
the filter sometimes leaks or oiens, cauking re-
ceiver  naises 16 develop. Therefore. when
receiver ‘“noise’” I8 the complaint, the Nervice
Man shauld check the tiher cirenit of the
dynamoror,

Which bringg s bhack to receivers. ‘l'e locate
tronbles in aviation receivers. the cirenits
should he known, There ate only three re-
ceivers that are widely used in aviation and
these rveceivers will be described in a forth-

HOW TO USE

T the firgt part of a serics of articles “How
to [ise n Net Analyzer.” by . L. Sprayberry.
whieh appeared i the July issue of Ranio-
(N1 advice was civen as to the theory of
set analyzers. Some addiriotnal data appears
helow,

Alter secing that low plate voltage iz not
due to tuler elementz being shorred. you are
ready 1o investignle the circuit further for
possible defocts,

For instate the plate voltaze may be low
and vet not be Jdue to shorted tube clements,
Theve nsually ate one or morve byjass condens-
s associnted with the plate civeult., either
in the viver proper or acros: (he voltaxe
divider in the power pack, and as these often
puncture or break down {partieularly in the
envly makes of get=i, the result will he a re-
duetion in the value of the applied voltage.

Then again. a  rekistor ix alwayg used to
rednee the pliite voltage to the corrveet value.
and if this Decomer zrounded, the voltnue will
be lowersd.

We do nor
atare under test. In mosr
il eircuits are Ccomm
theiv connesetion to o source of volrave: con-
sequently. o growmd or short in
common to the one wuder test may
the trouble in that srage.

High Plate Voltage

ITizh plate voltase may be ennsed by one
or more weak lube2 or an open in the plate
circuir pooper or the plate-rerrn civeuit fo
the cathode. 1t in Fig, 1E. resigtor 12 hecomes
open. plate voltave will not le measured by
the anaiyzer, [Towever, if the externanl test
leads of the voltmerer are used. one lemwd heing
on the plate of the tube and the arher on the
chassiz of the reeeiver. hizh plate voltage
will he indicated.

If the plate cireuit is open. no plate eurrent
will be imdicated on the millinmneter,  The
open Iay he in the eathode rexistor or its
sirewit, while ecantinnity test wil! show whether
it ix between the power pnek amd rhe tube
socker. 1 the eathode and plate c¢ircuirs are
0. K. from tube socket to power-pack  term-
inals. then the rronble must he in the power
piek.

If veolrage cannot Ine
the tube xamine the eemer-tap to the high-
voltnze winding, and the lead 1o the rectitier
filament cireuir.  Either one of rhese connec-
tions may bhe poarly made: or the cirenic may
he entirely open. Drireetions for test of the
powsr pack will be given later.)

If eondenser ' in Fig. 1F becomes shorted,
the resixtor 11 will prebably hurn our dne o
the high cuwrrent which then will flow through
it

=

always fiud the rroulde in the
receivers, severnl
with respecr (o

Le cansing

measuved on any of

Many PRI receivers  using  scresn-urid
tubes have the volume controlled by varying
rhe screen-erld voltage : therefore, alwavs have
the volume turnet on full when making meas-
urements,  If there is little or no screen-grid
voltage, the plate current will be low, tlm plawe
voltage will he  high., and the econtrol-erid
voltage will be low or entively lacking. 1t s
easy tn seo that abmorimel conditiony $n ong
cirewit canse abiwwormal conditions in other cir-
erits  to which it iz related. However. if
measurements are made on all the cireuits of

RADIO-CRAFT
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1other stage’

want
radio

coming issue of Rapro-Crarr. 1 you
to learn more about servicing aviation
sets. look for thix article,

In the meantime. do not balk at any avin-
tion servicing work that ecomes your way.
Tackle any job you can get and don't look
for heavy trouble becnuse the faults that
develop  in airplane  radio  installations  are
likelty to be saperficial.—rtroubles that you, ns
a “hroadeast” radio Serviee Man., ean easily
discover and correct.

Rememhber the ease af rhe Lindberghs, When
thoy first took off, on rheir fdizht aerosg the
U'nited States and the Pacific. they hml to
turn baeck  heeanse  “the  radio set wouldn't
work.”™ It was a borrowed get. 1 siciteh wrus
upen where the Lindberyhs dida’t knwic there
wits o Kwiteh —aned here they couldn't see it
A Serviee Man pointed this ot and a few
other thingz to Mrs. Lindhergh and after that
the 2et stood up fine all 1he way to Japan,

SET ANALYZER

a tube it is zenerally passible o determine
the eause of the troubte: and when this is
eliminnted abnormnl conditions in ol her circuits
autormatically adjust theinselves to normaley.

What has been said abhont control-grid cir-
cuits is applicable whether the tube is of the
three-clement. “general purposze” type, a four-
element CCsereen-grid,” or a tive-element “pen-
tode.”

Althongh  the variable-mu type of sereen-
zrid tube ordinarily rvequires a eircuit desien
which will permit a high, adjustable voltage
to he applied to the control-grid-return eirveunit,
the tube test procedure is the same as for
rezntar sercen-grid tubes

I'he sereen-zrid element in pentodes of the
T type is connected  ro what is ordinarily
the cathode terminal of a live-hole  socket,
whieh makes it diffienlt to measure on an
ordinary  set 1lyzer the pentiw sereen-prid
potential  of r volts, Thrwey although
most et analy are net equipped to measure
2O00 velts po; ¢ ar the eathode terminal,
thix is taken eare of niecly on the Jewell 444,
as it will measure hoth negntive and positive
values qr rhe earhode terminal,

tenerally speaking the civeuits of the pentode
file arve subject to the same troubles as are
ather Jubes,  Shorted tube elements will cause
high plate coarvent and low volrage,  Grounds
or shol external o the tale circuirs will
cange atmormal measurements amd by making
continnity tesix on the circuit and individual
irrs of rhe circuit having abnormal measure-
ments.  the  trouble  will e located. The
sereen-grid of a pentode tube hax high eorrenot

compared to other typeg of tnles ineorporating
A sereen-grid and may run a2 high nr
rwelve milliampere: In a sercen- tulw

thiz wonkld indicate a shorted screen grid ele-
ment. but in the pentode it iz a normal eon-
dition.

Relation of One Circuit to Another

T'articular attentlon should be given to the
dependence  of the -grid,  eathode  and
cantrolsgrid  voltawes, on the pritary  sourec
of voltage: and to the fact that an abnermal
potenti in any circuit will always show un.
[ ¥y or another in the other eivenit with
which it s interconmected,

It iz the Xerviee Man's job to he able 1o
recognize these peculinrities and take advanjage
of them. therchy =aving timme. A Nervice Man
who knows his set analyzer and circuits will
ravely run into tronble that he cannot correet,
It these fundamental principles are followed
hy the averaze Nervice Man, when testing a
fanlry receiver he will K 99 cases out of 100
he successful with his jobs,

(If rhix artiele by Mr. Sprayvberry has been
not merely read, but gtudied, the technicinn
will fluel thar rhe information is readily adapt-
able 1o newer tubes, sinece these fundamental
principles of testing apply (o vacunm fubes
of pracrieally every Thus, it <hould he
convenient to rest vers ineorporating the
2 R B T 1§ T G-2-8  dnadiode,
3. and the 34 rype tubez—noete In =ome in-
stances, the absenee of the apostrophe which
denotes  an  additional letter, or letter snd

number  prefix-—rocontly  deseribed in Ranio-

Cuarr,  merely by comparing  the electrieal
(Continued on paye 311)
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BOOK REVIEW

N.R.I. ADYANCED AIR CRAFT RADIO
COURSE

The advanced air craft rao course offered
by the National Radio Institate is Intended for
experiencedt radio terhnicinns who desire spe-
cinlized training in this interesting field, It is
divided into twelve jessons, several of whicl
are devoted to acropauties in general,  The
student js thus cnabled to speak the language
of the flier, an advantage that he will find very
valuable in any airplane radio work that he
will undertake,

The individual texts are arranged as follows

1 VA The Application of Radio te Air C'raft
The first book of the series covers the use and
impurtance of radio in air craft and, the duties
of aireraft radio men. The back part gives a
few fundamental facts abont flying machines,
defines important terms, deseribes the operation
of the commerclal radio heacon and lists the
reguirements for approved types of airports.

2 VAL tirplane Radlo Equipment @ 'The rigid
requirements for nivplne radio equipment are
covered in this text.  Detailisd descriptions of
each clement in the installation are given, with
the menans vused to gain maximum effeetivenrss
nnder the strict space and weight limidrations
naturally imposed on the apparatus.  The im-
nortanee of thorough bonding of all the metal
parts of the plane, to eliminate Jocal noise and
interference, Is erpecinlly emphasized.  Instatla-
tion methods are also discussed.

3 VAL Air Craft Radio Power Supplios: The
third lesson is devoted exelusively to power
supply equipment, the design of whichh has bheen
tore of a problemn than the radio receiving and
transmitting sets themselves,  Power unity of
four types are described : batteries, dry and
stornge 3 generators, wind and engine driven;
dynametors ; rectiticr.  The last named type is
particularly interesting, and is linding increased
yxe for high power transmitters,

4 VA : Pundamental lir Craft Radio Trans-
mitter Cireuits; B VAL Alr Craft Radio Tele-
phane Transmilters; G VA lir Craft Radio
Telephone und Radio Telegraph Transmitiers
These three lessons consider the basic nature
of present day atr craft radio transmitters, and
treat in considerable  detail with  the actual
design, cireuit arrangement and construction of
commercial equipment in common use on the
civil airways of the United States.  In the
interest  of completeness  they  also  desceribe
ground station equipment for communicating
with planes in flight.  While these two types of
cquipment are emptoyed in the same service,
the condittans of their use are so different ax to
require entirely different design considerations,
The seetions covering commereinl equipment are
particalarly  valuable Dbecaunse  they  include
schematie wiring diagrams and practical data
that the radio man wiil find nighly useful

T VA Fendamental Air Craft Keeeiver Cir-
cuits; 8 VA Air Craft Radiv Reccivers: These
two texts cover receivers with the same thor-
ounghness that the three preceding lessons cover
transmitters, The different phenomena  en-
eountered on the long and short wavelemzeths as-.
signed to alr evaft are treated at length, ax are
the aural and visual methods of reception em-
ployed on the extenstve vadlo beacon systems.
Severnl of the moest widely used commercis)
recelvers are described in detail,

The last four texts are essentlally weronauti-
cal in nature. No. & VX Flight 'rinciples, is
intended to give the student some kdea, in a
non-technical way, of why an alrpiane flies.
1t does not go into the subject very deeply, but
is at least a Leginning for the stwdent avintor,
No. 10 VX: Air Craft Instruments, describes
the multitude of indicating devices that clutter
up the control compaftment. No. 11 VX : Aer-
ology and Meterology, deals with the pencral
stibject of the weather and it hizhly important
relationship to flying,  The title of No. 12 VX,
Air Traeffic Rules, is self-cxplanatory,

HOME EXPERIMENTS

(Continued from page 295)

phototytie ecll and cireunits showing various
hookups, ete., the reader is referred to the
hooklet publlshed by the manufacturers of this
tube, The Arcturus Tube Company,
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LookingforaGOOD S.W.Receiver?

INENPENSIVE

o HROYALY We

any other set

be  compared
to autherform

Tiwy impy  ean
ROY ML recelvers
today and
your money. What could be more convincing!
Beauntiful erackte flnished metal cahinet—heavy
sision ntere vernier (Hal—smooth regeneration
tuning—for 20, 10, and 80 meter hamds or from
{state cholee,}

Set of Tubes S"'
COMPLETE KIT §tL.76

HEHE'S WHAT USERS OF ROYAL SAY:
1 have nllm'rcnt Makes of SW e,

more pey . .
France . . .

nw heard broadeast statlons in every rvontlnent |

DX hound on the market within the rearh of any hatw.’

1ligher priced recefvers? They can glhe )ou no more!
I

14

Time risil and proven 01 Aecepted  as
VALUKE tshiy!  Consistent reception of stations In all
warkl  Quiet, KCONOMICAL, powerful,  simple

metel
vontrol-—single

[ ¥ . .
The use of a 232 sereen grld detector and a 233 power pentode awmplifier gives extreme senslthity
and extmordinary volume wlth Jow filsmenl and plate consumption,

. an lay e phones an_ the table,
[luelml Spadn and several VIK's nml ZL's through streng Inteilcrenee .
"l certainly congratulate you for pu(llnz the best little

Read This\ Buy This—,

the OUTSTANDING
parts of the
to operate,

Cheaper sets?
Euaranive
Order your
if you are not entirely satisfied we will promptly refund

rhassls—Trull-

The ROYAL STAR The ROYAL CHIEF The ROYAL OLYMPIC
(The famous model RI°) A three tuhe sct emhadylng all The ROYAL CHIEF with an
A iwo tuber wlth an cmilahle of the well Known superlor fea- adelitlonal stage of audlo ampli-
reputation' Uses a 232 super tures of the ROYAL STal plus ficgtion for super-dynamle power.
sensitive detector aml a $14.70 a -;1“89'_ of hlgh ﬁ“‘"li‘""’t’ﬂ grid T“k"o HoYAL OL}I\”'IU $20.58
aqs - radio TeqLemny ampii- makes new recards.. ...
S Eoc R oo teation (252 .......... $17.64

Set of Tubes $3.75
COMPLETE KIT
Completc Set of Batteries for any ROYAL, $3.95.

It7s e sweetest litile tecelver 1 luve ever wved, 0o
Lhut the ROYAL Miwiel RI1' gets wore stalion- than any other set and wlth
walk around the room, i

HARRISON RADIO CO. Dept. R-11, 142 Liberty St., New York City

and

theae
ROYAL

control

00 meters

Net of Tubes $4.75
$17.64 COMPLETE KIT $17.64
barring none!,

and still Ill\nr l-‘\'A Ponti-e,

and have

(NuInes on request)

ADAPTERS

(Continued from pnye 181)

in the 26 checker socket. This  adapter
has a Htament series vesistor of proper value,

No. 97211, Fig, 56, ehecks the Western Elees
treie type 2158 peanut tube in (he ubove mod-
elx of Jewell checkers,  Provision is made for
obtaining the proper filament veltare with this
adapter.

No. 94418,
els 210, 214, 533,

in Jewell meod-
3. 008, 040, and
to check the overhead heiter type tubes,
Nao, 429 Fig, 40, ix used on any Jewell
checker fol checking the l VIO tube,
No. 9TOWE, Fig 5 used  above
Jowell models 210, 214, 385 and 540 for check.
ing the Westrrn Eleetrie 205D tubes. When
uxed with the No. 954 this adapter will check
the 205D tube in Jewell models 200, oand,

Fig, 44,
HES

is used

with

Had, HU6 and GTO.

No,. 967, Fig. 43, is used with any Jewell
checker for checking TUV-2008 and UV2old
tubes,

No. 954KIC, ]1;: 15, is used with models
200, 210, H33, W 36 and G674 for check- |

ing the G\ S-volt pentode.

No. 954, Pig. 58, Is used with Jewell model
200 to check the BOUT, A8, N0, 44, 64 6o
and "GR8 tulwes and in the 210 checker to cheek
the above tubes excepting the 37 and "67 which
do not necd an adapter,

No, #HHKGG, Fig, 59, Is used with Jewell
model 200 checker for testing the Wunderlich

“B” tubes and the 69, Use in 'T1 socket,
No, 964KSP, Fig, 60, ix used with Jewell
model 209 checker for testing the 41, 42, DA
and IPZIT tubes,
No, 9GHCG, Fig. 14, Ix used with Jeweld
moc 210, 204, 333, "v". aa0, N, J0K0 540

and 675 for checking the -H 42, I'\ and I’Z11
tubes,
No, OG4KSIL, Fig, 610 1s used with Jewell

maottel 209 to check the SO tulwe,
No, 963KS, Fig,

s in Jewell

models 210, 214, 5 a0, 08, 540
and G675,
Nao. 044GL, iz, G2 checks the 865 tube in

Jewell models 2140, po4, GBS0 G360 and 675,

No. 975K, File , checks the new seven-
prong power amplifier with any Jewell tube
checker.

SERVICE FORUM

(Continveed from page 283)
specified when connecred aeross the circuit to
be measured : note that the filament current
should not be turned on unless the input is
counected to something,  (Of course, a1 meter
of lower range would go off-seale; the input
potentinl most not be too grent ; the grid leak
must be approximately correct: and the tule
nust have normal characteristics,)
C. W, MELOTTE,
Mclotte Radie Serrice,
Norsh Lawrenee. N, Y,

{Thls elreult Is reproduced in Fig, 1.—7Teeh-

nieal Feitor,)
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—Servicemen & Dealers—
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5 COUPOMW AT ONcE !

B, CO., Dept. R.C. 11 |
Th .\venue, New York chy.
hnc]oned find check, cash or money order for........ |
Course at $3.50 each, and
coples of the Hadlo Servicing Courle at $1.50 l
heck lere for FREE clrcular

You need Replacement Resistors that you
can depemnl on—not space wound!

ATLAS Wire 'ack Wound Resistors are
moisture  proof—noiseless and aceurate.

Send today for our Free Bulletin show-
ing complete line and discounts—A big
money saver without any risk to you.

100% Guarantee
Write Today!

Atlas Resistor Co.

423 Broome St. New York City

[1] New things are happening

B E I N in  radio! Developments!
THE KNOW" Impravements!  Keep up to
date! RCA lnstltutns Resi-

dent Schaols in New York

ON RADIO

75

and Chicago offer the oppor-

tunity, 1llustrated book free.
RCA INSTITUTES. Inc.
Dept. RT-1(3 '
Varick Street New Yeork
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Presented on tlhese two pages are the new
books of the RADIO-CRAFT LIBRARY—
the most complete and authentic set of
individually,
divisions of radio. Eaech bhook has been de-
signed to give radio men the opportunity
to specialize in one or more of the popular
branches of the
contained in these hooks will inerease your

volumes

Bo
RADIO

treating

ok No. |

industry.

SET ANALYZERS

And How To Use Them

with Full

Instructions

and Deseriptions

of Set Analyzers, Tube Checkers,

Oscillators,
VAN DER MEL

By L.

This ook expli

ation of set an

osvillators and o
For every radio
tremely  helpful.

of testing and gives you

cuts; completely

graphs and dlagram:
testers,

ot modern
The following
the rontents.
ALYZER;
and D.C.
Design;
THE
Trmihle.
Varlou
anec;

Funda

ANALYZ
Analysis

CONCLUSI

Voltmeters.,
SHOOTING

TROVUBLE
t:  Classification  of

Analyzers,

Etc.

thoroughly
zers. tube
ther lesting
mah  this

It eover:

valy
illustrated w

chaplers
Swit

mentals.

of _Trouble
Care and
OX.

Book No. 2
MODERN VACUUW TUBES
And How They Work

with Complete

Technical Da

briefly
INTRODUCTION; THE AN-

1"ullbration

the oper-
checkers,
equigeent.

book is ex-
every phase

1able short
ith photo-

o facllitate the uso

outline

ches, A.C.
and

WITH

1ses of
Muinten-

ta on All

Standard and Many Speciai Tubes

EW i I@dio-@aft

BOOKS

The

!

important

radio man;

material
which lhe
Book No. 4
MODERN RADIO HOO:(-UPS
The Best Radio Circuits

A Complete Compendium of the Most Im-
portant Experimental and Custom.
built Receivers

By R. D. WASHBURNE

faselnating tn _the experimenter.
up-to-date Service dan,
to take a commerclal sel and to ehanke
it Into one using & famous hovkub that
is not found in any manufactured set.
Many excellent circuits have never been
connnercinitzed. but limited only to home-
et builder Thousands of these popular
circuits have heen  reaquested from Flme
to time, and In thls book we hae in-
cluded over 150 circuils, which include the
fumous I’eridyne. Cash-liox  A.¢.-D.C
Set and others

The circuits cover the following: Broad-
east Receivers. All-wave Receivers. Short.
wave Reccivers, Converters and Adapters.
Television Receivers. Home Retording Aps

It is
or even to the

paratus, Automobile Receivers, Audio and
Power Amplifiers. Power Unlts and Mis-
cellaneous EqQuipment.

Book No. 5§

HOW TO BECOME A RADIO
SERVICE MAN

How To Get Started and How Te Make
Money in Radio Serviting

By LOUIS MARTIN

knowledge; you will find them a real help
in your work and they will contribute 1o
vour moueyv earning capacity.
hooks during your spare time at home.

The authors of
known to evervbody. Each one is an expert
an authority on the subject—
each is thoroughly familinr with the field
represents.

Read these

these hooks are well-

Book No. 7
RADIO KINKS AND WRINKLES

For Servite Men and Experimenters
A Completc Compendium on the Latest
Radlo Short-Cuts and Money-Savers

By C. wW. PALMER

It often beromes nevessafy for experi-
menters and Nervive Men to call upen
their memory for sume short cut or radl
wrinkle that will solve a prohlen quickly
In business. ““shorl euls™ n time and
aved. and to the Service Man
" means meney earned
a comnpilatlon of lmportant
radio Klnks and wrinkles and discusses
onlr such items as are consiantly used
Today

Ilere are some of the more impertant
chapters: Introduetion: Nervielng Short-
Cutz;  Testlng ] ient  and  Mcters !
Viean Tuhes und Clroults:  Volume-
vontrel Mcthos:  Amplitiers and 1'hono-
graph Neproduce Power Sunply  Eauip-

aent; Coile and Tuning Circuits: Short
Waves: Loud Npeakers: Tools and Ac-
cessorles.

Book No. 8

RADIO QUESTIONS AND ANSWERS

A Selection of the Most Important of 5.000

Questions Submitted by Radio Men During
the Course of One Year

By R. D. WASHBURNE

A

By ROBERT HERTZBERG

MODERN VACUUM TUBES describes The ambition of many men in_ radio
- el 3 -t today is to hecome a trst-grade Sernro of
the fundavieniul eleviron theory whieh 1s sMlan, It {s net as difficult as ono might

There havo been collected a wide varlety
questions whielh have come into our
ediworial ottices during the past lwo years,

‘a'r'\‘:l }Sf:.-i: r?r;:}rlisi\:l;"u,i‘rollxm‘] Lﬁneolsﬁ:ﬁ‘!»llg-'s‘i beliove. ut 1t cannot he dome In o few | and only those whose answers sould
two-eleent tubes PIEML up to the latest hert months.  Followlng very carcfully the nefit the lajority of men engaged in
pentodes and thyratrons, 1t is veritten advice of Mr. Martln. who has dealt wlth radio laive been Incorporated in this amaz-
In clear. simple language und Is devold the problems of thousands of Servico | jng questlon and answer Luok.
of the malhemutivs whieh 15 weually so | Sem tlus book deals very cafefully wlth The tremendously long list of topies
confusing. Valuable refercnce charts and | the essentiul “stakes in the oreparation better  exPlains the subieets which are
characterlstie  eurves of  standard and | fOF QuUallf¥ing as a Serviec Man. treated.  Here are the titles
special tubes are to be found. also dia- lere are the chaprers; The smail In- Radip  Serviging; Heceiver Design:
grams of sockets and Din conneetioas dependent  Serviee Aan. Advaveed <om- lNome  Recording: Television;  Sound
Mere are some of the echaplers: 'The nierelal Aspects: The Radio Set: Semnd Kquipment;  Short  Waves:  Antennas:
Fdlson Ffert and ‘The Eleciron Theory: Technical Considerations: Advanced Serviee | (uariiing Notes: Test Fauipment: Tubcs:
Fleetron Emltters and the lenizatlon K« l Data. I7ach chabter is again subdivided Ul ra-Short -Waves ; Poffee Radio: Hepro-
feet; ‘fhe Three-Eleclrode Tube: Vacuum :]? Il"';‘""gﬂgl';:cl" minute detail every point Turers .\'uperhclen;dxnc:: Antomotive Nets:
T,'l'ehe F",-r’”"i';‘“‘fl-lilli-]é sl-'nh;l-l mgl llI-'lm"l v g I'ower Parks; Autematie and Remote Con-
Element Tubes: Light Sensitive Cells an | trol llevices; Aligning Procedure; Ilioto-
Other Sneclal Tubes. | Book No. 6 clectrieity Adamgerl; ;g Measuring  Appar-
BRINGING ELECTRIC SETS atus; Hnnjl-Relccmrs: Converters; ['ublie
] UP TO DATE Adilress Euauipment; Midget Sets; Oseil-
R . lators; Phonegraph Plekups.
Book No. 3 With Pentodes, Multi-Mus. Dynamie
ool . Speakers—Complete  Information How to
THE SUPERHETERODYNE BOOK Meodernizo A.C., %c.lann Battery Operated Book No, O
All About Soperheterodynes EeeLvens
How They Work. How to Build and How By CLIFFORD E. DENTON AUTOMOSBF_”F‘,leF:Qg'O 2ND
te Service Them ’ In n]ll lt'luu?llr)' there :\'Ju over ten mil- " EL st o
dlon electrically  operated recelvers (hat A Complete Treatise on the Subject Cov-
By CLYDE FITCH vauld be modernized—by placing In them ering All Phases from Installing to
. There iz no more fasclnating a subiect new tybe tubes. new speaker equipment Servicing and Maintenance
1he large arra¥ of radia eircolts than and other modern imbrorements.  ‘This |

BY LOUIS MARTIN

) ! upe erody ircuit.
o  famous  superheterodyne  eircuit [ pe—

] business of improving okt scts can go to
\Whether you are a Nerviee Man or experi-

the experimeniers amt Nerviee Men if Automoblle

radius are up

nmenter,  first-hand  knowledge  about  the they will qulckly jump inwo action | and sumesne has to service them properiy.
construction of superheterodyne recelvers Read in this book by Mr. Denton. how it therefore behwuves you to read this
is very fwmportant The hook on Super- easlly you ean mndernize any obsolete set. mmenscly important new book oh  the
heterodynes gives underlying Dhrintiples and with Metle additlonal eosts, art of Automoblle Radio. ‘The bouk I8
of their construction, right from the very Elere are the high lights of thlz hook: conclie. and full of fllustrations, photo-

first set made. Tubes Avallalble for Ieblacements: Elec- graphs, dlagrams and hookups.

The followlng Is a short Hst of con- | trifylng Diattery iteccivers: 1.se of the Here are only a few of somc of the
tents: Rasie Principles of the Superheter- | New 2 and 6-Volt Tubes; Onerating wets | really interesting chapters: Introduction:
wlyne: ‘The Oscillator; Flrst Detector; with SIngle Conten); Converslon of A.C. Automotive Radio Instalistions; Complete
Sinete  Dial Tunlng  Systems:  Intermies iets into D.C. and D.C. Inte A.C.; Re- Deseriptions  of  Commerclal Autometire
dlate amplifier: Second Detector.  Audllo placing Output Tubes with Higher Gutpuy | lecelvers; Servicing Automotlve Recely-
Amplifier and Power Supply; Commercial Tubes: Impraving 0OW  Supers: Loftin- ers: The lIgnliion = n; General Ser-
Muperneteradyne Recelvers: Servieing sice Consideratlons: Effects of Tempera-

White Ampliflers: Adapters and Thelr
Superheterodynes. Use.

Clip Coupon and MAIL!

ture on l'ower Supply; Conclusion.

96-98 Park Place,
hooks in the RADIO-CRAFT LIBRARY,

INC.

numbers of
206, for onlering five (5) looks or more. I have included

New York, N. Y.

GERNSBACK PUBLICATIONS.

1 have circled below the which you
are to send me. and have deducted

| I
| I
my remittanee in full, at the price of 50c each, when less than five books are onlered. |
| The amonnt of my remittance is. (Stamps, cheeks or money orders aceepted.) I
] Circle numbers wanted: 1 2 4 [ 7 8 9 10 {
| |
l |

'
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ibrary

This is perhaps the first real
opportunity that you have ever
had to build a radio library of
books tliat are authentic, right-
up-to-the-minute and written so
thhat they are easily digested and
clearly understood. Mail coupon on
the opposite page for your books.

Book No. 10

HOME RECORDING AND ALL
ABOUT IT

A Complete Treatise on Instantaneous Re-
cordings, Microphones, Recorders, Amplifiers,
Commercial Machines, Servicing, etc.

By GEORGE J. SALIBA

If there is one subjeet that is fascinating
to cvery radin mae 1t W that of Home
Rocording.  Of ¢conrse, this volume is not
all on “Home*" recording, bt th mformat ton
coutatned thereln s npartant ti commercial

racdig waen, stuliss ogerators, engineers and
others jmterested i this plase of radio

The urt of  recording st reproducing
brosnliast  selpetion: s hecoming more g
portant  every alay i rad WIEl, @ XpTis
mMontits arel Servies Moen Bauipping ane
halls, auditoriums, churelis, restaurants il
Limes  with yldic addvess gl ampdifiers
brings  many  extra  dollass sl often an
exeellent. income.

In this Lesk are ol snely tigiies  as:
Short History of 1) Art; Microphones;

Recordiug . Ampiliflers: Citting Hppds, Tyius
of  Necords;  Coampercial - Machives;  Adding
Rocorders  toi Receivers:  Studi Layouts;
Mechanical Filters for Turntables

BIG
DISCOUNT
OFFERED

In order 10 make It poesihie for everyvone to huy
these looks, hi 3} (5 cents pri has heen
tade uniform for all volume:, You can buy these
tooks separately, bul you should tzke advaniage
of our speclal offer

When Five (5) Books
or More Are Ordered
Deduet 209,
from Your Remittance

Sluply il In the coupon belivs
us tugeiler with your remlttance.
or nney orders accepted.

AllBooks Uniform

The biwks

and mall 1t to
Checks, stamps

In the new HADIO-

CRAFT LIRRARY are all
strielly  upi-te-date. and
writien by men who

know thelr subjects
The voumes are all
uniforin size 4 x 9

Inches, and contain on

an average of 50 to 1)
tusizatlons, Each bank
is prioted on fine heak
paper. and no expense
has Leen spared tu make
it an outstanding value,
for its editorial contents
as well as from qhe
mechanical stand-

pont
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OPERATING NOTES

(Continued from page 284)

quite a sabstantial protit by revamping them
in accordance with the circuit at It in Fig 5,
The procedure is stmple s “The “antenna elari-
fier’ is done away with, awd a “tone control”
is substitnted in its plaece, The volume control
R, which fortunately has a valne of lojng
olims,  is shunted  across the antenna and
groumd, and the center arm econnected to the
control-grid of the first tube, thus making that
tube an untuned ipput unit,  This  system
greatly  Inereases the volume and  climinanes
one fiming control,  We have remodeied quite
a number of these sets in this manwer and
the owners Juve heen more that satisticd with
the resulgs,

VELOCITY MICROPHONE

(Contivnued [rom pade 200)

Convenience

The Veloeity Microphone does not  reqitive
a built-in or sefy linked amplilier,  Tts out-
put may be fed 1o an ampliticr located several
hnndred feet away in the control room,  More-
over, mixing of the onrpnts of several of 1hes
microphones i entirely practieal. Such a low-
level switching arrangement rednces the nume-
ber of amplificrs regnived with conseqnent eeon-
omdes in speech inpat cost,

Since it regquires no tichd or pelarvizing sap-

ply. the connections from microphone to con-
al reom are extremely simple-—-only a two-
wire eable heing vequired, ''he unit fisell i~

relatively lighr, It may be gquickly and eas<ily
removed from the stawd and carveied to another
pesition,  As the unit has mounted on it a
receptacle inte which the ealile plag tits, it is
unnecessary to o drag the eable around with the
unit,

LOOP ADAPTER

(Continwed from page 502)
Four Aeraves 1, mf
LTS TR S T B S 1 i
Two Kenyon Zoo henry andio chokes, type RCs
S000- CILE Gl
One Ceutralah S00.0hm potentiometer, '
one Kenyon power trausforier, type 14511
mr—r:
One Weston galvanometer, zero center, type S0-
Q-0 millinmperes
One Blan set of special aluminum shields ;
Five hiwling posts:
Nugessiry  wire, servews, cte,
The purts for rhe hum tilter, if needed. con-
sist of the following :
One Kenyon 300 heory nudio ¢hoke-
Awoo:
one AerovoX

hypass eondonsers, type

type BC-

Oaons-mf, fixed condenser,

SET ANALYZER

(Continned frum page 308)
characteristics of these tnbes, s indicated on
a table of tube characteristics, and comparing
these fignres with the values indieated on the
meters in the set analyzer: this will he truoe
whether these tigures are obtuined directly, or
thraugh the use of specinl adapters designed
to accommaodate to the analyzer the particular
comnections of the tube under test, Technical
Leditary

Now that we have covered the
of meters to futdimental circuits.—just as the
modern set analyzer connects them--the anithor
will procesd to deseribe, in a fortheoming issue
of  Rato-Cuarr. the quickest and most  effi-
cient manner of operating this up-to-date test
instrument.

connection

ANALYZER ADAPTER

{Continaned from page 304)

One five-prong tube base :

One six-pronyg tube hase;

Three sercen-grid caps;

one hox, about 7 x 6 x 1 Inch:

one panel, about 7 x 6§ inches:

one International Afr plug extension No. 905,
seven conneetions ;

Seven pair Yaxley insnlated tip jacks, Nos. 1
to 14

SIx toggle switches, 1, B F, G, T

One four-prong tube socket, A

One five-prong tuhe socket, 183

one six-prong tube socket, C.

1932
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SAY!?

If you setvice men haven’t gof
ﬂ around to handling Amplifiers
and making Amplifier installa-
tions, you are passing up easy
money! Take, for instance, your
50-year-old friend, the SAM-
SON ELECTRIC COMPANY,
and its PAM-110, the marvel of
all Class B Amplifiers. Here is
the lowest priced unit judged by
the amount of power (26 watts)
per dollar cost.

Yes, sir, SAMSON has given
you a fast one in the PAM-
110—for 110 volt current, 50-60
cycles, with variable output im-
pedance for voice coil, to line
or to magnetic speakers and de-
signed for operation with the

SAMSON MIK.110 , . . a

combined input mixer, inpu:
coupling device, and tone
modifier.

Here’s a chance to add to your
line profit-making items which
are gaining widespread attention.

SPECIAL OFFER: Our Bullctinu RC1 covers the
theoretical and practical uses of Class B Amplifica-
tion and the complete story of the PAM-110 and
the MIK-110. Send siamps, totaling 15¢ to cover
the cost, and address:

R. W. COTTON
Samson Electric Co., Canton, Mass.
fleonber R.M.A. Mfrs. Since 1882

The New

SHALLCROSS

General Purpose Meter
No. 610

provides facllitles for a wide rango of electrical meas-
urements rot usually possible in one Instrument,
Fwmploying a_ No, &10 Shalleross  Itesistor Kit and
the Weston Muodel 301 Universal Meter, this com-
bination meter measures
4 D.C. Voltage Ranges
4 D.C. Current Ranges
4 A.C. Voltage Ranges
4 A.C. Current Ranges
Resistance Measurements
of | ohm to 3 megohms
Inductance measurements,
t te 10.000 henrys
Capacity measurements.
001 to 10 mid,
Quiput Meter

Send 6¢ 1n stamps for Lulletin 152-P which contains
a dlagramm of this elreult and Infopmation on  its
ronstructlon.

 Shalleross Mg Company
ELECT“'CAL SPECIALHH_/ o
Collingdale, Pa.
—
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RADIO-CRAFT 320B

Measuring Soldering

Iron Temperature
By ARTHUR VAUGHN

Knowledge of the temperature of a soldering iron is use-
ful in a number of ways. Using an irén of correct tempera-
ture for a given job results in more uniform work; the iron
need be neither too hot nor too cold. After the iron has
been cooled by being used, it can be re-heated to the correct
temperature with the least loss of time. Solders, fluxes and
methods of heating the iron can be compared and evaluated.
The iron may be kept in better condition. When an elec-
tric iron is used, a line-voltage regulator may be used to
keep the tool at the constant, predetermined temperature.

It 1s a generally known fact that when two wires of dissimilar
metals are connected together at one end and heated, a very low
yvoltage is generated. 1f the other ends of the two wires are con-
nected to a millivoltmeter a deflection will be obtained.

Although a copper-and-constantan couple does not give the high-
est E. M. F,, it is about the most suitable on the points of repro-
ducibility, low electrical resistance, high resistance to deterioriation,
and low cost. The temperature/E. M. F. date is given in Table L
In all cases the temperature of the cold end must be subtracted
from the temperature indicated.

The millivoltmeter is generally a high-sensitivity, high-resjst-
ance instrument having a range of, for example, 2B or 50 millivolts.
The scale is figured directly in millivolts. The temperature is read
from the table of temperature/E. M. F. figures.

Many electrical instrument manufacturers now make a pyro-
millivoitmeter, (essentially, a millivoltmeter adjusted for the 'E.
M. F. in mv. at a deflnite temperature of a given type of couple,
with allowance for the resistance of the couple and leads); the
scale is calibrated directly in degrees.

Thoroughly clean the two wires for the thermo-couple, twist as
shown in” Fig. 1A, and hard-solder or silver solder them. Then
bend the couple into a circle and fatten It with a hammer. Use
No, 18 or 20'B. & S. gauge wire.

Drill and tap for a No. 6-32 screw, as near to the tip as it is
possible to place it without having the screw interfere with the work
when using the iron; assembly then proceeds as shown in Fig. 1B.

Use thin asbestos paper to insulate the wires from each other and
from the iron. A clamping strip made of sheet copper is used to hold
the couple firmly against the iron by means of the screw, and the
wire leads in place so that they will not break or become damaged.

When heating the iron over a gas burner the flame should not
be allowed to play on the couple, as this would result in a false
indication and also decrease the life of the couple.

If an electric stove of the type that has a hole in it to slide the
iron into is used, the iron may not fit after the couple ig installed.
In this case it is necessary to “bury” the couple, and possibly the
leads. This may be accomplished as shown in Fig. 10. Dril! a hole
and countersink it to accommodate the screw head, two small
washers and the couple loop. Fasten the couple very firmly. Cut a siot

from this hole to the back of the iron to hold the leads; insu-
late these with as-
bestos paper. Place
a strap near the back
of the iron to hold

the leads in the slot.
A thermocouple @u;“; :
can hbe installed on
T ———

an electrie iron, plac-
ing it on the solder-
ing tip. The leads
should be fastened
to the stem and han- Fig. A. The completed iron.
dle by wrapping at
intervals with as-
bestos paper and
copper’ wire. They
can be taken off at COPPER I-Aﬁ;:.?"‘-l

the end of the handle

in the same way the bk

cord is removed from :

an electric iron. CONSTANTAN
The benefits de- WIRE

rived from this in- -A- F‘\

atallation in a short GobPh LEADSy

time. would more

than repay any ex- COUBLE CLAMPING ASBESTOS
pense or time ex- LEADS STRIP PAPER
pended in its instal-
lation.

TABLE I

Deg. E.M. F.
Fah. Milliv., -B-
60 .. 1.11
2.23
. 3.40 CoupLE CLAMpP ASBESTOS,
4.66 PAPER
. 5.93
7.23
B.60
9.99
. 11.40 -C-

T e s

. 16.08 Fig. 1. Testing an jron’s heat.

o
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“Potentiometer Shunt”
Resistance Tester g, . narrisON

This method of resistance testing-is incorporated in-the writer's
article, “A Porstable Short-wave Laboratory,” which appeared in
the October, 1932, issue of the RADIO-CRAFT. The analysis of
the theory and design will be of service to those who may desire
to bufld only the resistance test unit.

The usual “series” type of resistance tester, A, Fig. 1, (To cover
the range of 25 ohms to 1 meg. would require several batteries,
and resistors R.); also, scale-crowding occurs.

The “potentiometer” shunt test system, Fig. 1B, permits a range
of 0 to 2 megs.; also, correct selection of resistors eliminates scale-
crowding,

To more completely understand the “why’” of this device a
thorough understanding of its voltage and current distribution 1s
essential. This is illustrated in Fig. 1C and will be analyzed in
two separate setups.

Short terminals 13 and 15, and plug in for the desired range:
R1,1 V.; R2, 5 V.; R3, 10 V.; R4, 20 V. Vary potentiometer P for
full-seale deflection of meter Ma., and leave the potentiometer in
this position; do not vary it as long as any particular range is in
use. The unit is now ready.

The potentiometer P can be considered as two resistors in series,
A, B, as shown at C, Fig. 1; for a given range these are fixed: If
P equals 20,000 ohms the battery current 12, which is constant for
all ranges, is 1.125 ma.

Meter Ma., X and R are in series with each other; this combin-
ation is in parallel with B. Therefore the meter acts to indicate the
voltuge across B, or
E2. This voltage is

determined by (1), TABLE 1 (Potentiometer Shunt lJothod)

the value of R, and} bs. I V. "X" 16 V. "X" [10 V. "X"[20 ¥. "x"
(2), the adjustment .01 1,098,000(1,311,000/1,572,000 |2,096, 200
of P to full-scale de- .02 547,750| 649,000| 778,000 (1,057,500

flection of the meter .05 211,000| 252,000( 302,000| 402,100
Ma. This is the first .10 100,000| 119,200| 140,290 190,600
step. ‘The total cur- .15 63,000 76,200 90,000 | 120,000
rent I equals I1 plus 20 44,400 £3,000 73,500 | 64,700
12; voltage E equals .25 33,300| 39,600 66,676 63,650
E’ plus E2. . 30 25,500 30,900 37,150 49, 600

It will be neces- .36 20,600 24,600 29,500 39,200
sary to find A for .40 16,650 19,860 23,900 31,250
any particular range. +45 13,650 15,200 19,700 26,900
The formula indi- .50  11,100| 13,226{ 16,900 21,160
cates A equals E’ di- .85 9, 600 10,850 13,000 17,225
vided by I; and that .60 7,400 8,800 10,600 13,175
E’ equals E minus .66 5,980 7,128 8,676 11,400
E2. In the first step .70 4,760 5,700 6,800 9,100

E2 is determined. .15 3,700 4,400 6,376 7,100
Assuming the RZ +BO 2,780 3,310 3,900 6,276
range, E’ equals- | .86 1,960 2,340 2,800 3,700
22.6 minus 5, or 17.5 .90 1,240 1,480 1,780 2,400
V. If 1 equals I2 .95 685 700 810 1,100
plus I1, 12 is 1.125 .98 226 280 300 410
ma.;ﬁand 11, froni .99 20, 140 160 100
the first step is =

ma. H I is 2.125 ' JBLE 2 _(Series Typo)

: Kw22.6 V."7"|4.6 V."X"I¥e.22.5 V."X"4. 6V"%"

g:gé'o thfr'.’.s","f?r”tﬁi .01 2,247,500f 446,600(.56 18,400 | 3,690
5 wvolt range. .02 10102;500-1 220,500 60 16,000 3,000
The second step is .05 427,500| 85,5000.65 12,100 | 2,328
to test resistor X. .10 192,50¢] 40,500(.70 9,700 1,940
Assume current 11 .16 137,500 29,800[.75 7,500 | 1,600
indicated by Ma. is .20 80,000| 18,0001.80 6,600 | 1,126

.86-ma. Now, I .25 67,800| 13,5001.85 4,000 800
equals 1.125 plus -3  85,500| 10,5004.8C 2,500 500
.85-nva., or 1,975 ma. .36 42,000| 8,350,.95 2,200 240
Hence, E’ equals A .40 33,750| 6,7601.98 450 100

’ .45 27,500 6,500[.99 250 &0

i 1 8,250 i
z:ng 1,§75°l;na.; B’ .60  22;500| 4,500| R, 22,500 |R,4,500

is 16.262V.; E2 be-
comes 22.5 minus 16.3

or 6.1238 V‘.i I(Jin(i]tbx = .2
equals E2 divided by -B=- . LV kK
11, minus R2. That [ o5 & ) T S P

bl
1
]

] v
is, X equals 6.238, o ~ ¥ az- so00
divided by 0.85 times g o OWMS

1
10-3 or 5,000. There- :‘5 X A > lr3 10,000
fore, X equals 7,340 - “ oHMS
minus 5,000 or 2,340 || - “~ 4 20,000
hms. nd LS POTEN, |4 - OrmS
0 A so on ‘) QOUUUE
for the other resist- || N2t5 225v.—~' -E
ors. BATTERY .. :t,v v R1,|.uoo_

The same  pro- \ Y nann] T OHMS
cedure holds for ! v S| B2 5,000
every battery and 4 WA

)
.;' 20¥. - 1 o
<x oA { B3 pie.000

otentiometer com- e ~

ination. O 4243050
Table 1 has been B LE 2 T

computed on the + ~.-'f*.,-.-.-.a.:‘ M

basis of a 225 V. L E e I e

hattery and a 20,000 "

ohm potentiometer. L -1

) + -
Table 2 is for the el k_Illll'M’_'
usual series-type re- = ~E
sistance tester or
ohmmeter, Fig. 1, Ohmmeter circuits. -

b
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ibrary

This is perhaps the first real
opportunity that you have ever
had to build a radio library of
books that are authentic, right
up-to-the-minute and written so
that they are easily digested and
clearly understood. Mail coupon on
the opposite page for your books.

Book No. 10

HOME RECORDING AND ALL
ABOUT IT

A Complete Treatise on Instantaneous Re.
cordings, Microphones, Recorders, Amplifiers,
Commercial Machines, Servicing, etc

By GEORGE J. SALIBA

Il there s one suliject that is fascinating
to every radic man, 1t s that of lome
Recording.  Of course, this volume is not
all on “"Home™ recording, bt the informatien
contairied thereiny 18 mm-rtunt to corpmeroigl
ratho men, stlia egwerators, engincers and
others itterested i this phase of radio.

The art of  revords arel  reproducing
broadeast  seleetions s | Imitlg more un
portant  cvery day to rwlic men,  experi-
raenters el Servies Mo Fagnipping dlarees
halls, awditoriuims, el hes, restaurants and
homes  with public  addyoss el amplifiers
brings  many  extra dollars el often an
exeellent income.

In this ook are fund such topies as
Short Mlstory of e Art; Mictplomes

Recording Amplifiers: Cuttiny Hawds: Types
of Records; Commereial Machines; Adding
Itecorder to  Reecivers:  Studi Layouts;
Mechanizal Filters for Turntaldes

BIG
DISCOUNT
OFFERED

In order to make it possible for cvervone to buy
these Looks. 1l fifty (%) rents bripe has been
thadss uniforni for a1l volumes.  You can by these
tuoks  separately, but you shouid take advamlage
of uvur sheclat offer

When Five (5) Books
or More Are Ordered
Deduct 209,
from Your Remittance

Kimply fill in the coupon nbelow. am! mail 1t to
Us loRether with your remittance. <hecks, stamps
ur money orders sccehted

All Books Uniform

The books in 1he new RADIO-
CRAFT LIBKAWY are all
strictly  up-to-date, and
written by men who
know thelr subjects

The veiumes are sit
uniforn size, ¢ 1 9
inches, and contaln on

an average of 50 to 120
itlusrzations. Each bok
fs printed on fine biuk
paper, and no expense
Las been spared ty nake
iz an outsiamiing value,
for lts editorial contents
as well as from the
mechanical stand-

belnt

RADIO-CRAFT

for

NOVEMBER,

OPERATING NOTES

tContinued from page 284)

quite a substantial protit by pevamping them
in accordance with the eirenit at B, in Fig, o,
The procedure ix <bmple: The “antenna clari-
tier™ ix done away with, and a “tone coptrol™”
is substituted in its place.  The volume control,

I, which fortunately has o valne of 10004
olims, is shunted  aeross the antenna and
round, amd the eenter arm connected to the

control-grid of the tirst e, thus making that
tube an  untuned input  unit. This  system
wreatly  fnereases the volume and  coliminates
ane tuning controls We have remodeled quite
a mumber of these scts in this manner and
the owners have been more than satistiead with
the results.

VELOCITY MICROPHONE

(Continaed  frane page 204600

Convenience

The Velacity  Microphone does not  require
a butlt-in or «¢h ¥ linked amplilier. Tes ont-
put may be fed to an amplitier located several
Iandred feet away in the conteol room,. More-
over, mixing of the outpnts of several of these
tictopliones is entirvely practical, Nuch a low-
level switehing arrangement reduces the pum-
bher of amplitiers requived with consequent econ-
omles in speech input cost,

Sipce it reguires no tield or polarvizing sup-

plyy the connections from microphone to con-
trol room are extremely  simple -only a two-
wire ecable beimg vequired. Tl unic ieself s

relatively light, 1t may be quickly and easily
removed from the scimd and carried to anotler
pesition, A= the unit has mounted on it a
receptacte into which the eahle plug tits, it is
unpecessary o drag the cable aronad with the
unit.

LOOP ADAPTER
(Continued from pade D02y
Four ANerovex 1, wf
261, G4, ChL G, T
Two Kenyon Sab heury andio chokes, type BC-
B000- 1L, Gl
One Centralah Sov-ohm potentiometer, P
One Kenyon power transformer, type B-4311-
| R S A
One Weston galvanometer, zero center, type 50-
o2 milliampreres
One Blan set of special aluminum shields ;
Five hinding posts;
Neces=ary wire, serews, ete,
The parts for the hom filter, if needed, con-
sixt of the following:
One Kenyon 300 henry audio chuke—type BC-
2000
One Acrovox L 00005-mf,

hypass comlensers, type

fixed condenser.

SET ANALYZER

(Continncd fram page 308
characteristies of these tubes, as indieated on
a table of tube characteristies. and comparing
these figures with the values indicated on the
meters In the set analyzer: this will bhe trae
whether these thznres are obtainet directly, or
through e use of speciat adapters desizned
to accommaodate to the analyzer the particular
connections of the tnbe under test, Teehnical
Editor.)

Naw that we have covered the
of meters to fundamental eircuits.—just as the
ndern set anal 1 conneets them—the anthor
will proceed to deseribe, in oo fortheoming issne
of Rapro-Crarr, the guickest and most  offi-
cient manner of operating this up-to-date test
instrnment.

connection

ANALYZER ADAPTER
(Continued from page 304)
one five-prong tube hase
One six-prong tube base
Three sereen<grid eaps ;
Oue box, abont 7 x 6 x 1 inch
{me panel, about T x 6 inches ;
One Iaternational Ale phig extension Noo 03,
foven connections
Reven palr Yaxley insulated tip jacks, Nos. 1
to 14
Rix taggle switches, Iy, B F, G, H, I;
ihe four-prong tuhe socket, A
One five-prong tube socket, ¥ ;
{me six-brong tube socket, C.

1932
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SAY!?

(1§

If you service men haven’t got
around to handling Amplifiers
and making Amplifier installa-
tions, you are passing up easy
money! Take, for instance, your
. 50-year-old friend, the SAM-
. SON ELECTRIC COMPANY,
[ and its PAM-110, the marvel of
all Class B Amplifiers. Here is
the lowest priced unit judged by
the amount of power (26 watts)
per dollar cost.

Yes, sir, SAMSON has given
| q you a fast one in the PAM-
| 11¢—for 110 volt current, 50-60

cycles, with variable output im-
l pedance for voice coil, to line

or to magnetic speakers and de-

signed for operation with the

SAMSON MIK-110 . . . a

combined input mixer, inpu:
coupling device, and tone
modifier.

Here’s a chance to add to your
line profit-making items which

| are gaining widespread attention.

SI’ECI{{L OFFER: Our Bulletin RC1 covers the
theoretical and practical uses of Class B Amplifica.
tion and the compleie story of the PAM-110 and
the MIK-110.  Send stamps, totaling 15¢ to caver
the cost, and address:

Samson El[:;t:/é (é?)—.l:T(g:ton, Mass.
’ Member RM.A. o Mfrs. Smie 1882
The New
SHALLCROSS

General Purpose Meter
No. 610

des facillties for a wide range of electrical meas-

ol
}urr ents not usually possible In one Insitunient.
Empleying a_ No. 810 Shalleross Resistor Kit and
the ‘Weston Modet 301 U'niversal Meter, this com-
binatlon Nieter measures

4 D.C. Voitage Ranges

4 D.C. Current Ranges

4 A.C. Voltage Ranges

4 A.C. Current Ranges

Resistance Measurements

of i shm to 3 megohms
| Inductance measurements,
| to 10.000 henrys

Capacity measurements,
.00t to 10 mfd.
Output Meter

Send 6¢ in stamps for Bulletin 152-P which contains
a dlagramn of thls circuit and information on  its
construct lon.

) Shalleross Mlg Company
L TRICAL E'ES!!LI"‘
i

l =
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HEADQUARTERS
FOR MATERIALS
AND PARTS

FOR BUILDING
Electrical and Radio

TREASURE
LOCATORS

Radio. Audio. Ground Potential

measure-
ments, Hughes Induction Balances and
other types: Oscillators and  amplifying
systems included.

We supply all materials needed (or building
and operaling any of the recognized treasure
finders.

The following standard circuits are described
in our bulletin:

Mail Coupon TODAY!
: GRENPARK COMPANY Dept. RC-11 l
245 Greenwich St., New York, N. Y. |

tneclogsed find 10¢ for which kindly send me I
o

hamiadet Treasure Finders.

Address

|

|

I

I Name
|

!

!Olty And SIS s uiisrserensssrairnssrsinrss

|
|
!
|
I
I
|
k]

HOW TO BECOME AN

We commissioned Lieut.
subject that
before.  We chose Lieut. Fal
made him pre-eminent in 1l

vis line.

subject.
Operatonrs’ Association.

book you must get.

50¢ THE copy

@~~~

N
v
N
Y
:
g
N
i
§
R

SHORT WAVE CRAFT,
98-RC Park Plaee. New York City.
Gentlemen:

secure a LU
to be sent

ilecoms a Hadlo Awmatear and

Govermaent  License,”” the hook
me lmmediately upen publication
Order, Chieck, Cash or new U7 =,

Rtamps.

Name

312

72
Pages

1 enclose herewith §0c¢ for which pleace gend
me prepaid: a copy of your new book. “How to

8.
ta

{Sencd Money
Heg-
tsteT letler if It contalns currency or stamps.)

No. 1. Ground Potential, Leap:Frog Method.

No. 2. Hughes Induction Balance Type A

No. 3. Hughes Induction Balance Type B

No. 4. Sensitive Hughes Induction Balance

No. 5. Simple Super-Sensitive Hughes Balance
ircuitt

No. 6. Radio Frequency Oscillator Citcuit

No. 7. Audio Oscillator_Circuit

No. 8. Single Search Coil Hughes Induction
Balance with Audio Amplifiers

No. 9. Combination Radio Transmitter and Re-

ceiver circuit.
Also accessories such as High Frequeney Buzzers.
Audio Oscillators, Differential Current Transform-
ers, Two Stage Audio Amplifiers, ctc.

With all this apparatus you can locate buried treasures,
metal war relics, mineral deposits, subterranean water

and
etc,

and water pipes,
in water,

veins, buried gas
tools and treasures sunken

lost objects,

Write for pamphlet giving history and theory on this

All above circuits
of parts and prices
10¢.)

interesting subject.
and explained. List
{Price of pamphlet

HERE IT IS!
AMATEUR RADIO OPERATOR

Myron P Eddy, U. 8. Navy, Retired, te write a book on ihis
would answer EVERY possible ques
Lecause his long ye

wmoin sueh a way as has never been done
rs of experience in the amateur fiehl have

For mauy Years he was instruetor of mdio telegmiphy nt
the I.C.A. Institutes, and in this capacity he obtained a vast knowledge and insight bn the
lie is a member of the ILR.K. (Institute of Radio Fngineers), also the Veterun Wireless
If vou intend to hecome a licensed code operator, if you wish to tuke up
phone work eventually, if vou wich to prepare yourself for this important subjeet—this is the
This hook covers literally cverything from “soup to nuts” on the subject,
in such a elear and lueid manner that it will be of great value to every student.

Partial List of Contents

CHAPTER 1. Wavs and means of learn-
ing the ecole. A aystem of semding and
receiving with necesary «rill words is sup-

plied &a that yeu may go right to work on

[ ] approved methods,
CHAPTER 2. Concise, autheritative defin-
Over 150 tions of radio terns, units and  laws, brief
Illustra - descriptions of commonly used pieces of radio
F equipnnent,  This chapter gives the workimg
uons ternrinotogy of the rulio operator. All graphie
°® svinbols used to indieate the various purts

of radio cirenits are shown so that they may

3 be rendily  recognized when studied in the
Not fullewing chapiers.
Sold CHAPTER 3. (Qeneral rallio theory par-
tieularly as it applics 10 the bewinner. The
on eleetron theory is briefly given. then waves—
their  ereation, prapogation  amd  reception.
NEW YORR fQe Fundamental laws of electric circuita, par-
News vienlarly those used in rmudio. are explained
stands next and typical bogie circuits wre annlyzed.

CHAPTER 4. Descriptions of modern re-
ceivers that are being nsed with success hy
amateurs.  You are toll how to bailil and
operate these sets, and how they work.

CHAPTER 5. Amuteur transmitters. Dia-
wram  with specifications are furnished  so
consirucrion i® nude easy,

CHAPTER 6. [I'ower eqnipment that may
lie used with Lransmitters and receivers, rec-
tifiers. filters. hatteries, cte.

CHAPTER 7. Regulations that apply to
wnateur operators.

CHAPTER 8. Appendix, which
the international Q"  rignuls,
@ tables for reference purposes, ete.

containg
conversion

RADIO-CRAFT
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are described
included,

[ ] e S NPT PR PR NPT ST T A L Tl ]

SERVICING MODERN
SUPERHETERODYNES

15 are in receipt of the following additional
Wll:ll:l concerning the article entitled ©Serv-
ieing Modern Supers,” which appeared in the
May 1932 issne of 1tanro-Uiart. page 670 1n
interpreting the duta appended below. refer all
figure refercnces to the article referved to above.

Adjusting the Zenith Mode! 103,
14-Tube *“Hyperheterodyne’
In spite of the fact that this receiver pos-
sessex o plurnlity of tuned cirveuits. its adjuse

ment presents no  difienltier to the Service
Man equipped with a  goml service ascillnioar.

The cirenit of another superheterodyne of pnr-

ticular inferesr to the Scerviee Man iz that
of the Zenith model 103 peceiver @ reference
should Le made ro thisg dingram. which was

publisied in the March, 1932 issne of Lapto-
CrarT, prage 61,

In re-aligni

this rveceiver, it is pessible
1o nse the oscillater without nn output meter.
sinee the tuning meter on the set is connected
to show variatiens «uring all adinstments of

1LE. and 1.F. uits s the greatest swing fo
the right representing maximum output. How
over. if the output merer is available with

the oscillitor. this should be used. since it is

more acenrate,
The six macd

follows : Remove

1.7 cirenits arve adjusted s
the ip from the control-
erid of the firstaletector: and then connect
ihe service ozeillntor to the control rid can
of the first-detector (thromzh a .00025-mf, eon-
denser). and o the chassis.  ‘The ser oseil-
lator fube is to be removed for this test, The
firstudetector plate serew. which will require
adjnstment, is the omne furthest to the left
when  viewing the chassis  from  underneinth
(with the contrel shafts at the top) : this is
the uljuster of comlenser C3.

The 1yperhetersdyne iz easily adjusted for
arding 10 ke. seleetiviry in the LE. eirenit:
rofor 5 ke band-paiss, 0 exceprional seleetivity
is desired to reduce or eliminate whistles due
to twa stations heterodyning,

Ihe Arst induetanes {primary of 1.3) i tuneil
for maximum deilecrion of the output meter
at 173 ke.: the secondary is alsa tuned to
170 ke,

Next, the primary of 1.6 i8 toned to 170 ke,
when 10 ke, in band-paxs (s dexired. or to
1725 ke, if & ke, band-paasx iz wanted. 'The
secumlary is next tuned to 180 ke, for 10 ke
band-paxx, ar to 177 ke, if 5 ke 18 desived.

The balancing of 1.7 is exactly the same for
both primaey and secomlary as LG,

This proceditre completes the 117, adjuse-
ments HY ke, or f ke band-pass. ag desired.
The LF. amplitier may be balanced at 7% ke
in cages where the decrentents or resistances
of the tuned circuitgs are suelt that they are
natieeally broad. The service oscillator connee-
tions are removed from tube V3 oand normal
couticetions are restored.

Next. the ser's 1LF. and oscillator tuned
ciregits are adjusted.  The serviee oscillntor
is eomneeted across aerial and ground of the
receiver, and is to be caljusted to 330 ke, The
high-fregneney  trimmer condensers for the in-
pat hand-seleetor, the R4 secomdary, and the
firgt-detector  secomdary, are now  tuned for
maximum defleetion on the ourpng meter.  The
sor oscilintor high-trequeney  trimmer s next
adjosted for maximum indication. 1t may bL»

necessary  to change the wljusiment of the
other trimmers in order that the signul from
the serviee oxcillator may be obscrved (or
heard in headphones).

To effect the concluding adjpstment of the

oscillator section, it isx necegsary that the low-
fregueney padding  condenser ©°8 be adjusted
for the grentest swing of the meter whiln
racking the dial back aml forth “across the
gignal.”  The scervice oscillator is still tuned
to 550, the same as when the high-frequency
trimmers nre being vesonated at the low-fre-
quency end of the tuning seale.

These steps are followed not only with the

Zentth model 162, Dut also with aay other
sirperhererodyne of ‘the same general design.
In adjusting superheterodynes having & spe-
cinl oscillytor-condenger designed to track 175
ke, above the antenna slenal without the use
(Continued on page 314)
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Aero Intewmational Al Wave

I Tube Super-Hetrodyne e fuxe

15 to 550 METERS

The greatest radio value ever offered.

Aero International. At last! World Wide Loud Speaker Reception at
No plug-in coils.
novice can get maximum results on both short and broadcast bands. &
This is not a converter and broadecast chassis.
all wave lengths. 2 Sets in 1. Besides your regular broadcast band,
also receives Foreign Programs, Amateurs, Police, Ships at Sea and
Aeroplanes. Employs the latest type Super-Phonic Tubes. Completely
assembled with 2 matched full Dynamic Speakers (less tubes)..$29.75

a Sane Price. One-dial control.

AERO 4 TUBE

The lowest priced qual-
ity Midget Receiver on
the market today.
PPRICE 810.95
(Less tubes)
. Complete set of the New
Super-’honic Tubes $2.95
This wonderful distance getter is equal
in performance to last season’s 5 Tube
Pentode Sets.

AERO
PENTODE AUTO RADIO
SUPER-HETERODYNE

¢ TUBE SET
New 1933 Mod-
el. Automatic
Volume Con-
trol. Employs
the latest Super-Phonic tubes. At last!

The perfect Auto Radio. Take your

favorite stations with you while you

travel along.

Price of set with Matched Dynamic
Speaker and Remote Control (less
tubes)

Price Complete with all accessories,
ready to install............... $31.90

AERO PENTODE POWER

AMPLIFIER

PRICE 89.85
Employing the New
Super-Phonic tubes.
Designed to supply
the need for a rea-
sonable priced amplifier for sound trucks
and public address systems.

$29.75

Explore the world with the
Designed so any

It is one receiver covering

AERO 6 TUBE

Super - Heterodyne
Automatic
Volume Control

PPrice of Set 818.50
(Less tubes)

Complete set of Tubes $1.50

Split Hair Selectivity, Phono Jack, Guar-
anteed Coast-to-Coast Reception. Seven
Tuned Circuits. Composite First Detec-
tor and Oscillator followed by 2 stages
of 175 D.C. Intermediate.

AERO
World - Wide
1-Tube Short

Wave Set
For Headphone
Operation
PRICE $5.95
Listen in DIRECT to London, Paris,
Berlin, Buenos Aires and other broad-
casting stations throughout the world
via short waves. Your ordinary receiver
cannot tune in these low wave stations.
WORLD-WIDE RECEIVER gets 11 to
550 meters. AERQO 2 Tube Short Wave
Set $8.75. The same as above set but has
1 stage of Audio Frequency added to it.

AERO BATTERY
SUPER-HETERODYNE

6 TUBE SET

Employing Latest Air Cell Tubes.
Price in Midget Cahinet with Electro
Magnetic Speaker .............. $14.50

Send for Catalog of Sets and Paris

AERO 5 TUBE

Employsthelatesttype
Super - Phonic Tubes.
Guaranteed Coast-to-
Coast Reception. Split
Hair Selectivity Pho-
nograph Pick-up con-
nection. Singleillumin-
ated Full Vision Trav-
eling Spot Light Dial.
Mellow Toned Full Dynamic Speaker.

Price $11.90
Tubes. .. .$3.75

AERO

SHORT WAVE
SUPER-
HETERODYNE
CONVERTER

Convert vour A.C. Radio Set into a
Short Wave Super-Heterodyne. 15 to
550 DMeters.

PRICE §12.50

AERO B ELIMINATOR

180-volt Bone dry. Supplies B current
for sets using up to 9 tubes.

PRICE ineluding 280 tube $6.75

AERO
A.B.C. AC POWER PACKS

For Sets Using Up to 12 Tubes

Type No. 10—Supplies filament and B

power to six 227 or six 224 tubes. Also

six 235 tubes and two 247 or 245 tubes.
PRICE $9.75

Type No. 12—For sets using up to 9

tubes, using 226, 227, 271 and 280 tubes.
PRICE $8.75

CHAS. HOODWIN CO.
4240 LINCOLN AVE. Dept. Y-15 CHICAGO, ILLINOIS
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3 New 50¢c Books

No. 1,
FORMULAS AND RECIPES
For the Practical Man
By S. GERNSBACK

An exiremely helpful took
showing you how 10 Kave
MOny making B vour
wtr b at o fruction of
the regular cost, the Tnmlrisl
aml g preparations whick
vau uow huy for use at home
or business,

by

"'I LY N, n--

E A : J/J

PARTIAL CONTENTS:

Cleansing: Slain Tte-
novers, Rleaches. 3. Aetal Craft: Colecing, Oxyilzing,
Piating, V'ofishes, 4. 1'alnts: Colors, Mtains, Varnishes,
5. (lass-Worklng: Cutting, brilling, Loring, Etching, En-
grailng. 6. Wood-Craft: Fireprooflug, Aeid-pmofing,
Waterproofing. Furniture I'olishes, 7, Inks: Nympainetie,
tovisiile, Heetograph, & Thotography: Developers, Emul-
sions, Fixers, 9. .Antldotes for I'uisons. Hemedles for
Burns  and  Sealds, Disinfectants. 1. Ireparation,
Manipulation, Handllng, Mizxing. Tablies of Welghts and
Measyres, Useful Tables.

1. Adhesives: Glues, Cements. 2.

2. FUNDAMENTAL PRINCIPLES OF RADIO
Radio Simply Explained—Its Origin, Nature
and Functions

By LOUIS MARTIN

No.

I'repared  witle speeial con-

it e soc sideration given to young
| gl memlevs in the radio pro-
T n al fession, and  those who have

- inal their experience jn a

zard fashion.  Thiz radio
primer is a bandy fumdumental
I aid  for  “checking  up® and
1['/_] 2 systematizing yonr Knowledue
-~ | of radin. Regardiess of how

much  you know about  the
subject, your should pead this
Look.

1‘.\ltTl.\L CONTENTR:

Chapter I—TFundamentals of Radio: Electricity, Resistance,
I'uticrles, The Magnetie Cireuit, The Magnelle Flrld. In-
ame, Conden AL lirculh Tropagation of Radio

“The Slniie ltatio Set, wingle. Twe,
anid Three-«'Ireuit Tuncrs, The Battery Sct, Vacuum Tubes,
Eleetric Rels. Loud .\‘penkcrs: Chapter 111—Diagrams, How
to Read Them; Chapter FV—.Amateurs and Broadeast Sta-
tions, Taiking I'ctures, Telesisinn,

b Ts
Wases; l‘hapler 11

No. 3. ELEMENTARY MATHEMATICS
for the Technician and Craftsman
By C. SHAINMARK
=

This  muanual  has  heen

muan  who  wishes th aeymire
a  wiorking  knowledpe  of
the  clemnentary  prineiples  of
mathematies, A complete
treatment  of  the sabjeet  ix
wiven by the author, Mr, C.

Shainmark, with special atten-
tion to the use of muthe-
maties in  Radie and other
technical work for those who
employ its formulas duily.

PARTIAL CONTENTS:

I—JArithmetlc: Addltion, Multiplication, Subtraction, Di-
vision, How to Use Ilecimals; I11—Fractions, DI’ercentages,
Ratio and I'roportjons; [1I—I'owers and Roots; 1V—The
Metrie System; V—How W Measure Surfaces and Volumes;
Vi—Mathematles for the Manna! and ‘Fechnical Crafts-
man; VIl—xpeclal Mathematles for the Radlo Techniclan;
VIII—Commerelal Caleylations, Short-eut Arithmetie, In-
lerest (Calculation, Dlscounts; IX—Welghts and Measyres;
X—Useful Tables.

AN our books are of uniform size, 6 x 9 inches, and
contain 64 pages, The books are printed on strong
paper with «tiff colored covers.

r ~ESS GUILD INC., 16 Murray 8t., New York City. RC-11

Lnelosed flnd §,.. for which wall we postpald
the following books:

No. 1] No, 2 No. 30
50c each, Postpaid.
AdAress Liiiieiesisniiiisiintissinisstisisntitianrnnian 0

City and Sta10.cccccieesoccstsesossssnssscscsesacssssses
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especially prepared for the |

SERVICING SUPERS

(Continued from poge 312)
of o padding condenser. 1he R, section v
tunesd  te masimnm  doflection after the con-

denser has Laam adjusted ta the numlier of dial
degries for the particular antenna signal, which
in this ase is generated by the oscillator,
After the R sections have lawmn adjosted
it Is then anly necessary to adjust the trim
ming condenser of the oseillator to maximum
swing on the ovutput meter,

MEASURING SMALL RESISTORS

Mr, 811, Burns. in the Vebruney issue of
this magazine deserile=l a “IieRistanes cnleu
Lutor.”  Additional information is given helow,

An additional panel layout is shown in the
sketeh below,

To measire resistars that are less than 1000
ohms, the switeh Is opened, eatting the 2500
ohms into the measured eirenit. With  the
unknown vesistance conneeted to terminals 5
and 4. sct the valtage at 10 volts,  Assuming
that the current indicated by the millinmmeter
is T . it will be found thnt this corresponds
ta o0 oluns,  Now abdueing the 25000 ahs,
the actual vesistanee is 200 ohms,

On a 00 mn. sciale, tenths are casily
fairly acewrately ascertained, especially when
the divisions vepresent  onc-half ma,  After
the deviee has been usel oncee or twice, the
time consmmed in measuring a o resistancee is
almest "nil.”t Where a tap or several taps
are to he placed upon a wire-wound  resist-
ance steip. this deviee s particalarly aseful.
It is always good practice when doing this to
check e over-all resistanee after cach tap
has Leen measnred,

To enable the experimenter to cheek plate-
copling resistors, the curve has been extemded
to the 25.000-chm vahie, This portion of the
enrve is dotted, From 100000 ohms up, each
horizomal ddivision or line indicates 500 ohms,
Also, it must be ased with a voltage of 100
to wive o reading on the millinmwmeter so lhur
aciuntly the 10.000 line means that the resis
ance is 10000 ohms. These ape the r
for «dotting this line,  Dlate resistapee
30,000 ohms enn be checked within
abte limits of acenracy,

A Mounting Panel

The experimenter may  find thig device so
uxeful that he will want to have it intaet
and available for use at a Moment’s notice.
A spgzested panel layout is given in Vig, 4.
The parts to e mounted underneith arve out-
lined by dotted lines.

This panel ean be made of %-in, bakelite
or plywood amd a shallow hox made of the
saine materinl will proteet the parts from in-
Jury ov short cirenit.. The 1wo binding posts,

and

to
the allow-

up

1 and 2, aree terminals for the [to-velt in-
put and the terminals 3 oand 4 are used for
connecting the unkuown resistanee,  For eon-

venfenee, these two ean he replaced wilth short
leads terminating fnoa snap clip. This is more
convenient in making contact with the ends of
resistors,  Aldo, at times it may be convenjent
10 wmensure solme resistor fn its place in the
set.  These leads will make it possible to o
this.

T
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| WESTINGIOUSE

| CLASSIFIED ADVERTISEMENTS

CHEMISTRY

BECOME A TRAINED CHEMIST. Thousands
of opportunities—fascinating career. l.earn at
fiome.  Complete experimental lahoratory outfit
given. Write for big free book. Chemicul Insti
tute, 19 P’ark P’lace, Dept, RC, New York,
INVENTORS

PATENT YOUR INVENTION: Se¢nd for FRLE
twok, “llaw tu Obtaim a Patent,” and “Record
Invention” Llank. Ask us about how to
protect your ideas. Deferred payment. Victor
:) l'i‘yans & Co, 6201. Victor Bldg., Washington,

MISCELLANEOUS

static  condensers.
L2300, 60 cyele. $4.75
, 938 North lloman Avenue,

oil tank
Maxinmum operating voltage
ach. Mayvnard Miller
Chicago, linois,

RADIO

-l .'\l{:\ ‘TEE ‘\lI(‘ROl‘II()\I‘. Rhl’-\ll{S—Any
mnkc or model—24 hour scrvice. Stretched dia-
phragm double  button rqunrs. $72.50.  Onthers,
83,00,  Single butten repairs, $0.50, Write for
1933 Catalog  with diagrams.  Universal Micro-
phone Co., Lid., Ingle\\ood Calif.

TRANSFORMERS REWOUND. varnished, haked,
guaranteed, reasimible cost. SPEAKER RE PAIR!
ING, magnetic $2.00-§2.50; (l_\'n:lmic. vuice coils,
fields, ete., n‘nson:uhle charges. Clark Bro~. Radio
Co,, Albia, Towa.

RADIO Scrvice Men Attention—Dower transform-
ers, rewoundd or rehuilt, to your requirements.
Meyke Radio Service, 2624 Margaretta, Maple-
wood, Mo,

WANTED—Cheap,
Write, G,

slightly us~ed MHickok analvzer.
Shitey, Talmage. Kansas,

S. GERNSBACK’S
RADIO
ENCYCLOPEDIA

2nd EDITION

This New Second Edition gives you an
explanation of every word used in radio

2,201 RADIO DEFINITIONS
1,253 TECHNICAL ILLUSTRATIONS
34 TABLES AND CHARTS
24 PAGES OF APPENDIX
Red Morocco-Keratol Flexible Binding

Printed on strong ledger paper, Loose-Leaf
Arranzement

S. GERNSBACK CDRPDRATIBN
498 Park Place, New York, N. Y

Send me one copy of the new Second Edition
£, Gernsback’s Radio Eneyclopedia. 1 enlose here-
check  or money order preferred.

Money refunded In full If not satlsfactory.

Address ..eceviiscsasiootssiostansossansossannes

[
I
|
|
(Forelgn and Canada, add 35 exira for postage.} |
!
]
]
1

21111 R

City.....
RC-11-32

SV S S

|
|
|
| with $3.9%.
|
|
|
|
|
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Powertone Push-Pull Direct Coupled Amplifiers

For use with any receiver (detector plate lead clips to input post on this amplifier)
can be used as a phonograph amplifier or with any suitable microphone arrangement.

Will operate one or more dynamic speakers.

ate.
enables proper line voltage adjustments.
tion on 110-120 volts A.C., 50-60 cycles.
$100.00.

P.P. Model

P.P. Model

Volume is exceptionally great, no distortion at all.
Compact and durably constructed.
Shipping weight, 30 lbs.

oxternal field current is required to oper-
Three-position toggle switch
For opera-
Regular list price,

245 uses 1—224, 2—245's and 1—280.

No. RC 251—OQur Price $16.95 (less tubes)

247 uses 1—224, 2—247’s and 1—280.

No. RC 252—Our Price $17.95 (less tubes)

OXFORD DYNAMIC SPEAKER
CHASSIS

Oatord Speakers are construeted to give reprodues
tion as near perfect as possible—they hase long been
known to give radio’s finest tone qualities.  The
most  advameed  principles  of  speaker desitm for
dynamies have been fnearporated in Oxford Speakers,
Those  that Twar tecognition are: the  threc-pning
suspension halance; permanentized  controlled  dias
phragm; moisturesproof coil mountings; and inertia
counteracted constraetion.

AC Models—1£7 Anditorium Speaker,

using 280 reetifier No. RC 177—$10.00
12" Concert Dynamie, using 280 rectifier,
No. RC 178— 8.50
07 Midget Daynamic, using 250 pectifier,
No. RC 179— 7.50
D.C. Mudels — 14% Speaker, St ohm
ficll No. RC 180— 8.95
117 Speaker, 2500 ghm
ficld No. RC 181— 4.95
97 Speaker, 2500
fiehd No. RC 181— 2.45
Al 97 Midgets are supplied  with huwm  halaneer.

BALDWIN DYNAMIC CHASSIS

The Tntroduetion of the BALDWIN name need not
Le further diseussed.
Fram the beginning of Radio, Baldwin has lwen
a pioneer in radio reprodueing  equipment,  We
need no further praise in recommending a Baldwin
Speaker for any purpose in regard to radio.
A.C. using 280 Tuhe Rect.,
o. RC 410—0OQur Price $6.95
2500 Ohm—110 Valts,
No. RC 411—Our Price $4.95
2500 Ohm—110 Valts Field, Les: Stand,
No. RC 412—Our Price $4.00
2500 Ohm—110 Valts Field, less Output
Trans No. RC 413—Our Price $3.25

n.c.
D.C.
n.C.

POWERTONE DIRECT COUPLED
AMPLIFIERS

All the latest features in amplifier design lave
bheett incorparated in this direet conpled amplilier.
Iuput terminals far permitting  phonograph attach-
mient, and i addition, by attaching  the proper
microphone  trapsformer, alse lry cell batteries, a
microphone may be uxed for pablie address work.,
Any tepe of receiver ean he connected to the input
ferminals withont  fesr of loss of energy.,  These
amplitiers are for nse with dynamic speakers.

Amplifiers supply ficld current of 2500 ohms to
dynamic  speakers.  Resistors are  furnished  wlen
D.C. speakers are used,  Amplifiers operate on 110
valts, A.C.. 60 cyeles.

Madel RC 245 uses 1—224, 1—245 and 1—2%¢
Output iz rated at 3 watts,

No. RC 245—0ur Price $10.95 (less tubes)

Exactly the same amplifier. but employs a power
pentode in place of the 245 tule.  Output  is
rated at 2.5 watts,

No. RC 246—O0ur Price $12.95 (less tubes)

Madel RC 250 naes T—224, 1—250 and 1—241,
Consumption is 85 watts; maximum undistorted out.
put. 6 watts,  Gain rated at 100 exeles, Sldhg
gain at 1000 eveles, 5.5 dh; gain at 10000 cyeles,
51,6, Input direet to 224 control grid; output
direct from 230 plate,

No. RC 250—O0ur Price $15.25 (less tuhes)

R.C.A. VICTOR HAND
MICROPHONE

This microphone is furnished
wilh the latest model Radiola
26 Ilome  recarding  Super-
Heteradyne  Reeeiver and  Ame
plifier. Do not confuse  this
micraphone with the “toy™ type
ns it can he wsed for many pro-
fegsional aml  comnrereial
Tt is a single Dbutton “mike”
with a gun metal finish. Tts
total length s 6127 amnd has
18 standard  equipment a  four
foot cord.

No. RC 417—O0ur

JLETN

Price $2.75

Franklin Transmit-
ting Keys and Buzzers
Practice Set

For those whe want to prace
tlee code. sending and receiving,
thtz small practice set Is recom-
mended. A small dry cell ia
required to  operate  buzzer,
otherwise i 1s comblete,

No. RC 300—Key only, 93¢
RC 301-—Buzzer only, 69¢

JENSEN

DYNAMIC SPEAKER
CHASSIS

The tone and quallty of these reprducers
Wl reproduce faithfully under the most Irying

pas~ed,
conditlons,  These
new type tubes

Are unsur-

spraker outputs are avallable for all

as well as the old.
A.C. Types, D-¥

Ar. Auditerium (as phetured) uses 281

rectifybug  tuhe 1In conjunctlon whh mfd. electrolytic
condenser which insures minlmum  hum.
JENSEN—
A1’ Dy Neetifier ...oov..... No. R 184—%14.93
A —D.7 dr. audht Tube Reetiller..No. R 185— 9.95
AA—I1' 15 Concert Jdr. Tuhe lec 5
Ol ine. Pleld i
O et Field .. .
Midget.  230m Obhms...oooa. No. R 89— 4.73
FARRAND INDUCTOR DYNAMICS
Farrand  Tnductor «dynaic. the finest
aicaker  avallable  anpywhere for  A.C.,
1v 4%, or hattery operated sets

Will take
duce kI tone and
dynami

DIYNAMIE san
vestient,  because
mateh any of the

well as all the ohd type output tubes.
featurc «of the
INDHTCTOR DYNAMIC is that [t has
to bring forth the speech
Ahsolitely will not hiast or rattle.

A sperlal

which  tends
true  tllelity.

as much pawer amd repro-

sheaker will. .
In bBaylng a FARRAND INDUCTOR
wre making a safe in-

auality as 1he fine-

these  speakers will
new DULpUL tubes a3

Faitaxn I
a frectvating cone,
aud musie with

I'lcase state type of power of power Whes when ordering,
R

9 inch model.

12 dnch inodel.

.................... No. RC 192—$5.9%
TR No. RC 193— 35.93

T.C.A.

“OVER-SIZE"

INPUT PUSH-

PULL AUDIO TRANSFORMER

Fnclosed ln a
shiclded. hMehiy
tive  cadmium
steel  rase,
suli-panel
mounting, by
the  prorruding
ug terminali— by
rlnylmr naunting
arg, thls unit ean
he used  for
board™  style
tion.,

A mas.ve
measuring 3
iy
tall.  Actually
2% pounds?

Windings
unbi can_ alse be
stage AP,

1deal

transemer in
GENELRAL
No.

structure
virtue of
suliter

**breads
installa-

unit —
inches x
inches x 3 dnchies
welighs

are Tendered

publle
REPLACEMENT PURPOSES!

fulty
aliraes
nlated

for

Tra sy

em-
rol*
also

94 bar
1
||

.
|
|
|

This

Impervious to molsture.
used @< an excellent ronventional all-
transfultier

We highly recominend the use of this highly cfficlent

addeess  ampliliers as well a3 for

RC 900—0Qur Price—$1.35

All offers are F.0.B. New York,
with every order.
order.

and subject to prior sale.
Balance may be paid on delivery.

Terms: A deposit of 209 is required
Or, deduct 29 if full amount is sent with

Mention catalog number when ordering.

GRENPARK CO., P ¢
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ND
ON

Clip and mail to us coupon below.

NO
EY--

We will send you

either one or both books through the Express Company

for your inspection.
or returning them.

You have the privilege of keeping

If you want to have a complete set of all Radio

Diagrams,

Official
Radio Service
: Manual

‘Compicte Directory

Volume I, 1932 Edition

both manuals should be In your file.

Both volumes of the OFFICIAL RADIO SERVICE MANUAL will give you the
most complete set of circuit diagrams ever published for the Radio Industry. Every
Radio Service Man and Decaler should have them available for immediate use in his
business. Professional set-builders and amateurs will find them instructive and helpful.

Briefly outlined below are the “‘high spots”
that are to be found in the 1931 Manual—the
first complete radio service manual ever to be
published. Over twenty-seven thousand copies
of this edition were sold to members of the
radio industry. This assures you of its impor-
tance to those engaged in radio and how valu-
able it is to them.

Partial Contents

Wiring diagrams of radio sets manufactured
since 1927, and many earlier ones of which
there is any record elsewhere.

650 pages of radio-servicing material.
Complete course of instruction for Radio Serv-
ice Men, dealers, manufacturers, jobbers, set
builders and amateurs.

(Here are but a few of the subjects covered in
the special course of instruction).

Amplifiers Power-Supply Systems
Antennae Radio Phonograph
Automotive Radio Equipment
Condensers Resistors

Detectors Short-Wave Sets
Eliminators Speakers

Meters Tubes

$4.50 Complete with Supplements

650 PAGES
(Complete with Supplements)

Over 1,500 Diagrams, Charts
and Ilustrations

CLIP COUPON AND MAIL TODAY!

decide to keep them. D wlll pa¥ the full cost.
carrying charges. Thizs offer §s good only in the ¥

[]1 BOTH BOOKS FOR $0.00.

Ngme

Address

Clty

e e
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nlu. the few cents for I

Flexible
‘
GERNSBACK PUBLICATIONS, Ine, ne-1t | Looseleaf
96-98 Park Place, MWew York, N. Y. I
Please send me for FREE inspection. the booke I have checked B?ndcr
helow, 1 understand 1 may examine them carefully, and should 1 ’

9 x 12 inches.

[] Volume Y, 1931 Manual, with Supplement, $4. .:0
[) Vvelume I1. 1932 Manual,
every 60 days, $5.00

with Supplements to bo malled Free |

RADIO-CRAFT

wWWW. americanradiohistorv.com

Get Supplements FREE with the
NEW 1932 MANUAL

There is so much new material in this Manual, that
a Service Man or dealer would be lost withour it when
called to service a set.  Information about new models
which have been on the market only a few weeks are
containecd in this book. The 1932 Manual makes the
vervice kit complete.

The 1932 Manual contains a Full Radio Service Guide
and a Complete Directory of all 1931.1932 Radio Dia-
grams, also models of older design. [Everyone in the
Radio business should have a copy. Send for yours
today !

Partial Contents of Volume I

A step-by-step anmalysis in servicing a receiver which
*mbodies in its decign every possible combination of
modern radio practice; it is fully illustrated and thor-
oughly explamed It is the greatest contribution to
the radio service field.

“hart showing the operation of all types of vacuum

tubes, whether new. old or obsolete. An exclusive
resume of the uses of the Pentode and Variable-Mu
Tubes and their characteristics.

Complete discussion of the superheterodyne and its
inherent peculiarities. Also a special chapter on tools
used on superheterodyne circuits. Schematic diagrams
and circuits complete with color codings.

[mportant chapters on commercial aireraft radio equip-
ment; new data on commercial short-wave receivers and
“onverters.

Servicing and installation of public address systems and
talking machine cquipment.

Standardized color-codings for resistors.

Operation of old and new testing equipment; tube volt-
méters, output meters, oscillators and aligning tools.

A full section on Midget radios—their design, circuits.
ind types. How to service them most economically.
Hundreds of schematic diagrams of older radio receive
ers which have never been published.

Blank pages for recording notes, diagrams and sketches;
these pages are transferable to any part of the bdok.
Coupon page for free questions and answers.

$5.00 Complete with Supplements

OVER 1,000 PAGES
(Including Supplements)

Over 2,000 Diagrams, Charts
and Illustrations

Flexible, Looseleaf Binder,
9 x 12 inches.

,,,,,,,,,,,,,,,,,,, I NOT ONE OF THE DIAGRAMS PUBLISHED IN VOLUME
_ I NUMBER | OF THE OFFICIAL RADIO SERVICE MANUAL
"""""""""" I IS REPEATED IN VOLUME NUMBER II.

for NOVEMBER, 1932
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JUST OFF THE PRESS! | .., 7l iteon

RADIO'S
MOST COM-
PLETE CATALOG
~1933 EDITION

The latest, greatest edition of radio's bargain

The R.C.A. Victor Electrola incorporates
an R.C.A. Victor electric pickup, G.E.
motor and automatic ston. See our
cafalog for full descrip-

$1250

book, fea+urlng radios newest developmen+s, YOUR COST...oovvenn

is here. 1933 Lafayette rececivers,

Trutest parts, Tubes, Speakers, Kits, need it . . . at wholesale prices. Buy *

Accessories, Short Wave Sets and with confidence and safety from the

Apparatus, Amplifiers, Public Address largest institution of its kind in the TRUTEST

Systems and Replacements Parts. world. POWER TRANSFORMER
E"f"Y;h'lng Ib"a“d new ... at *hf? low- Write for a free copy of our new Designed to oper- -

est wholesale prices in all our history. 1933 catalog today and bring the ate three or four

RADIO SERVICE MEN. Wholesale world's largest radio selection to your 25 volt Heater
tubes. one 25

Radio Service Co. carries a tremen- home. volt power tube

dous stock of replacement parts for Mail Coupon in lower right hand cor- and one 280 or

all sets. What you need when you ner of this page. ;gg i f%:T_H;S

M.A. plate volt
age. Size 3 x 3%

inches.  Primary: 110 \
LA FA ' E T T E YA R, c H A s s I s :/r:'ﬂr 50-60 cycles. Mounting dimensions
WAVE 2" x 3", Specify whether 280

or 282 Rectifier is desired.
15550 METERS Sk ectives $138

This chassis designed around L

fhe NEW TYPE TUBES. A | TRUTEST DRY ELECTORLYTIC
uperheterodyne circuit CONDENSER

which minimizes the difficul-
ties of short wave reception.
The Automatic Volume Con-
trol maintains the volume of

Trutest dry electrolytic con-
denser in aluminum can. Insu-
lated single hole
mounting. Capacity

all stations received at a BSFdVCOST 54c
constant level, practically YOUR 5
eliminating station fading.
Wholesale Radio Service Co.,
The Tuning Control has two 100 Sixth Ave., New York City
speeds, producing both a Please send me your New 136 page
7 normal ratio and a high ra-
FOUR DIFFERENT FREQUENCY ‘el o [ZELE S i e U o
BANDS tio, which is especially use- NAME
Band No. 1: 194 to 555 meters covering general Broad. {Ul for +Uﬂil‘|g in ShOf"‘ waves. ADDRESS
cast wave. Band No. 2: 724 to 216 Meters.
Band No. 3: 323 to 96.2 Meters and Band No. 4: 12 See our catalog for full de- A e
to 33 Meters. These bands afford coverage of Foreign ol 0 G633
Shoriwave Statlons, Radio Amateur Broadcasting, Air- scription and wholesale price.
craft and Police Calls,

WHOLESALE RADIO SERVICE CO,, Inc.
100 SIXTH AVENUE JustNorth of Canal S NEW YORK, N. Y.
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o‘!

s*+% * Service Men--

ﬁ An Entirely New Service for Radio Service Men |

ERE is big news for every Radio Service Man.

[f yon want a radio Jdiagram of any com-

mercial radio receiver ever mannfactured, we are
now prepared to give you

realize that if you want onc of these diagrams you
sant it quick. For that reason, we now have a
special staff to send any special diagram out to you
the same day your order is received.

If you live a distance away from us, and cannot
wait for the regular mail send us 8 cenis extra,
and the diagram will he sent to you by air mail

These diagrams come to you on heavy bhond paper,
size 9 x 12. \Ve are prepared to furnish you every
liagram youn possihly can ask for with practically no
exceptions, [MMEDIATEL

HOW TO ORDER

RUSH SERVICE

In the three Official Radio Service Manuals pub-
lishet iy us so far. we are listing almost 00 dia
grams of commercial radio sets manufactured
America.

Heretofore. 1 could

nly get thesc diagrams b
buying our QIFICIAL

RADIO MANUALS.

Ve have. however, had easing demand o
latc, whereby Radio 3 Y Men who are not Just tell us what diagram you want. giving us the
necessarily owners l‘ any ot ﬂ MLA \L, VLS wish  name of the radio set, the serial number of the set.

8 _or mote diagrams ei either published
or nupublished as yet.
send you such

and any other information you may wish to give
We are now prepared to n‘= \Vc will |mmcd|1tely mail you the diagram the
diagrams on a rush order plan. We same day your ¢ d

y us

We have

a uniform charge for this service and that is

2@ for each radio diagram.

If you wish more than one diagram the price will be 25¢ each, but if you order six at one
time, the price will be $1.00 for the six, providing all are ordered at one time.

GERNSBACK PUBLICATIONS, INC.

Special Diagram Department)

96.98 PARK PLACE NEW YORK, N. Y.

Hotel Directory of the Radio Trade

The Hotels on this page are patronized by the Radio Trade. Make them vour Headguarters.

THE.
AMERICAN
HOTEL

275 ROOMS
WITH BATH

SUBRFIN =

In Chicago
the BISMARCK is nearest to the Merchandise
Mart and the wholesale district . . . on I
La Salle Street, the financial center .
the theatre district . . . and close to Sta!e
Street Stores.
Large, light rooms . . . super-comfort beds

. soft water for your bath . . . silent
mail signal in each room . . . four distinc-
tive dining rooms . nationally known
for Good Food. |
Send for Booklet with Downtown Map.
Rooms with Bath. $3.50. $4, 54 50. $5,
and $6. Rooms without Bath, $2.50

OTTO K.

BI/MARCK

HOTEL-CHICAGO

RANDOLPH AT LA SALLE

226 ROOMS
WITH BATH
$1.50 Up

MARKET ar SEVENTH

The
AMERICAN ANNEX
MARKET a1 $IXTH

Our Food has made
our Reputatior.

EITEL, Manager

COFFEE SHOP OPEN
UNTIL MIDNIGHT

318
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NASSAU - MIANI
HAVANA-CRUISES

$115...123; DAYS

Sight-seeing trips at each
port, 3 days in Nassau, 2
days in Miami, 215 days
in  Havana. Or take
round-trip to Nassau only
and stay 7 days at the
Royal Victoria hotel for

$145

FORTNIGHTLY
SAILINGS BY
SS. MUNARGO
ON SATURDAYS

BERMUDA

$45 ROUND TRIP

Twice weeklvsailings, 21,-
000-ton S.S. Pan America
and sister-ships, all airy,

outside rooms mostly
with beds and private
baths. § days, including

day at hotel in Bermuda,
$61; 7 days $73. S.S. Pan
America goes direct to
dock at Hamilton.

For Information on
the FFree Trip Slogan
Contest, see any
Tourist Agent or
write the Munson
Lines.
All Sailings from Pier 64,
N.R., New York

further information
see local tourist agent or

MUNSON
S. S. LINES

67 Wall St. New York
Bowling Green 9-3300

for NOVEMBER,

1932
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NOVEMBER SPECIAL

"ERY month we list on this page eertain ST AR % items, which are RTOP SHOPPING. The lowest prices are right on this page. XNo one
NOT LISTED IN OUR CATALOG. These are all specials of which undersella wg. Woe nieet any price on ANY NEW Merchandise. Order

the quantities on hand are not suilicient 1o calalog them. Onee xotd wut,
wo wore can be had. First come, first served. ORDER NOW, TODAY,

direct trom 1his page and save nioney,
saetion. Take advaniage of these special offers.

100% satisfaetion on every tran
ORDIER NOW, TODAY,

No. SP-5005—Your Price $15.25 (less tubes)

clse. Uohslderahble space 13 alesuted to a Amplifier and Dyna-
TREATISE ON SHORT WAVES for mle Speaker. A re-
both  hewloners  aml  regular Chams.’ cently completed all
Am e new technical Information electric A’

1lsted are the following: Modernlzing old
radio sefs—repairing Speakers and head-
sets—making superhets out of old sets—
data on constructing two-volt battery
and automoblle receivers—circuit of the

famous Gernsback Meaadyne One-Tuhe rantanes
Loudspeaker Set—short wave coil wind- l of the
ing data—dlscussion on S.W. adaplers, llrect-
converters and rectivers, ete.. ete. l oupled

home. as the volume can be regulated down to a whisper?

Supplies all necessary A, 15 and C. power to {its own tubes, Oncral_lon
CLOCK tequires one type N prwer tihe, one N A.C. tube and _’hm ‘nm; \’31
rectifier tules. At ve crystalline findsh “mietul  cubinet. 21x3 \n

G-M PHOTO-RELAY SWITCH | *MEGADYNE” ONE-TUBE PENTODE ! h.ys Fiel el De o ELIMINATES NOISE
- E 3 3 - tecto I E ient | 5 3 5 E
For 110-20 Volts 60 Cyele A.C. LOUDSPEAKER RECEIVER KIT Riicosiat d-clrenit tuner . AND CROSS-TALK
Ut use a e Service men
Thls hew anft o
'.i' by ucl.unl In the front part of our catalog—get yYour FREE copy llmiuu [ r-lgnier % N throughout Ilhe
enge @AY sowy Pl | nonthers s presened o thoroughy strated oeos 8L SEGIE S|tk e v
K :f‘lﬂtb Solly | sim on the coustruction and operation of tle MEG \'.u'lul...e Condenser; 2 sets of | allze the im
the brineipal ADYNE Recelver  luch double hinding  posis: portance as well
parts used in by Huge Cerns- | Polymet .00025 n ixed as (e advan-
the mure back, editor, 'Mhis eondenser; 1 X-I. Varieden tages  obtalned
cosily i frgenious clrewt  sor: o et 00025 mf, tllmugh vhe W
triad wnlis was originally fixed comlenser. or i Polymer | of a shiehled e
nes seribed in the fixed ecomdlenser lead - i wlire §3
'(:""Il“\.(l“: I{UIQ JulygLsshe _efgihe l(-uu-r two ?nxllﬁens:lrﬂs igr:l('(lluE ‘ {z“l;mlinﬂn::vnenl:‘l
AN Fien? k ‘e 13 Cue Rabiv "‘rf'“ 4 N 13 ver. AMure thay J meosren caTTen
TRANSFORMER 5..- 1 Cell, Magazine, }‘1,"“" cuit); !-'Jhnes'ock blnumg 5 per rent of s1aanaro CoveRED
nﬁ/ Magnetic Ite copy of wh .(‘:l It n he  romgHaints CacotR
rayoy. Ly with spe- will be given with \\ire ‘.' hlncl. lmeme of “hofsy' aml
ey a 8o.eo~ alul winding ench purchase. [127 © 1 Kurz-Kasch inseleetive
al |d( ISll\'E;I'| This reeeiver s vernier |[|:|I w to 100 reeelvers "[":)'U meiels replaciug 1he
conty b inelee . 1 type | ed by meiely renlac )
Transformer of larze ecapaclty, Amplitier indeed one of the m'le n;"_g" t"llmk:\.-‘;re,"d ’lm, | elded lre which lewds from
Tube, Wire-Wound {'otentiomeler, Cuﬂlll'“" most outstanding -\.;,’.‘:.:]) 01" akelite  Panel the aerial on the ruof to the radlo sef
sers, Terminal Strip. Seckels, Chassis. etc. | developments In the radlo industry. It is the first real alrendy dritled -v-“m e with this new type of wire. Not oply
This wnit can be Wade tie foundation l“’ ne-tube receiver which will mctually operate a loud- o 72 (U7 s 16" dneh- i | Uoes it help to clear radio noises hut
ﬁ'.'-..“,'}..s"""(iﬁ.‘;'fﬁ'.f:; n]:m]:(ll%“l'p'ﬁ:-;( Mnl‘?r“hﬁ'f speaker. ‘Thousands of experlmenters and radio fans Wil jardware 2 ,hm.“,‘ T™he | tf)._‘.a:rn:-rrsa'un M}']l@'ﬁ;'“: :l'; m?kvfl 1."54 r.':'
Uon contrel, race timing, counting. control | Want to build this remarkable recelver. For thelr ¢on- wyoden base is not included. ‘u“-x L ¢ u“m lu: [ 1...
of windoew displays and fllum 1. and | wenmience, we have compiled a complete list of parts re ) | the etal shiell. Kasity installed. Tho
myriad other installations. The Foto-Switeh quired for its construction. Tiese parls are of the h|ghﬂr'l No. 2543—“::2““"’ w :rcjcore is connected hetween aerial
No. 1222A—Photo-Switch. quality and are exactly as specified by the author. e Rece.ver Kit. | oon the reof amd antennd pest on re-
Your Price $1 5.00 follawing parrs enmuprise the complete kit. Your Price.. $10'25 i ‘ld‘:[romwllm S:E:;_' ‘:.‘Il!ﬂd(' x;m('-)nn:]ul;:;-l-‘li
* “PEERLESS” DIRECT f :;!::_:yl-lt‘t lec!::stﬁe.;‘ﬁ‘eun:};e 10ll of shlelded
> BT T REE RADIO AND SHORT WAVE TREATISE No. 1663. 50 Ft. Roll $ .85
COUPLED AMPLIFIERS The new awl enlarzed Smmnmer edition Shlelded Lead.ln wire. .
r”_’(//’\ 0{ our Radio and Short Wave Treatise, Ne. 1668. 100 Ft. Roll 1 60
15 otie 0fr th s Shielded Lead-in Wire.
= IDI) solid pages of useful Information.
radio items, dlagrams and }illuslralions. * PORTARLE l)l BL.I(
Pusitively the arealest hook it b
NOT JUST ANOTHER CATALOG. Caon | ADDRESS SYSTEM
tains o Iarge editorial seetion with val Comprises Mlero-
aahle infurmation fuund  anywhere phone. Loftin-white

(\c\'(‘]l"l- F
ment IncotParat. .
ing all the fea- [
tures

and ad- .

leftin-White

Al the latest features In amplifier deslgn have been . o WRITE TODAY. f_fndose " .:c"‘ﬂ Amplitier princlple. The amplifier is a
inearporated §n this (irect coypled amutifier. Tt 100 New filook-Ups, Ete. for postage. Treatise sent hy re- o ol el o
terminals for permitting phonegranph attaclunent, i 1006 Illustratiuns. tarn mail. | B RADICALLV NEW IDEAS 1IN
in  addition, by attaching the proler icrofdione | aupio FREQUENCY AMPLIFICA-
transformer, also cell hatterfes. a um'r‘uplmnc | = TION and embluyis 145 power
may he used for puniic address work. Any LDe ol S — . . | the a 1-°80 rull WAk ractifter.
recchver van be conneetvd to at terminils |k SILVER-MARSHALL AUDITORIUM AMPLIFIER | i feirkany feee from A b
without fear of loss of enersy. wese wmpliflers are The desbin I8 adaptable te all pur-
for use wilh dynamic speakers. | Dhoses. ! .. “‘ roblione, radlo ami bho
Amplifiers supply fleld current of 2508 ohms 10 hoxraph. as nndlistorted  power
dynamie speakers. Iesistors are furnished swhen "“UIF"PCM 15""{'6“"0“"]’ .?Es ;\;lols.
AU, speakers are used. Aannlifiers onerate 0 TO 3 ADDITIONAL DYNAMIMC
volts, A. 60 cycles. SPEAKEH
Model S1"-5003 wuses 1—221, 1—2i5 and 1—280. The bartable aildress  system {s  sol
output is ratad at J watts, COCMI:’L[TE WITH THE NEw RC.A.-
No. SP-5003-Your Price........$10.95 (less tuhes) Vi oy B MR N ey ot
Exactly the smme aniplitier. but embloys a power fectly balanced carrylpg case. the front
pentede in place uf the 245 tabe.  Output 3.5 wats. | t which s utillzed as a bale for the
No. SP-5004—Your Price....... $12.95 (less tubes) el contaluad Adytanilc Hengaker. UM
3 HI*-5005  uses 1 1250 and 1—281. ¥ S i pesisles
Madel 1005 use: - an the weikht is only 30 nnds.  For 50
Consumption i3 83 watts: naxiniim undistorted out 60 eyeles, 110-120 volls A.'. operation
put. 6 watts. Gain rated at 1000 cycles, 55db: CONTAINS 2 Shipbing weight, 38 pounds. :
guin at 10.000 c¥cles. 51.5. Input ilreet to ¥2| con- STAGES SUPER List Price. $75.00
trul grid; output Jlrect from 50 plate. POWER A, F, No. SP-5011—Versatile Portable Address
AMPLIFICA"ION System  Your Price.

©n $24.95

plete with mierophone.

e ldeal for theatres seating approximately 3.000 people. danee halls sehiools. i
lectures, hoshitsts. auditoriums. outdour gatherinus. ete., et The gI”anllc_ — -
* SYNCHROMATIC ELECTRIC | power i: at all times within comtrol—fyr that matter it can he nsed in any

If C. 0. D.
remittance, which must accompany all erders.

Send money nrder—certified eheck—1J.

S.

shipment is desired, plense remit 20%

If full rash accompanies order, deduct 29 diacount.
stampe.

23 West Broadway
New York, N. Y.

Any excess w

il

Never was such a first class electric S[hipping welght, 3% Ibs, 75

clock sold at sueh a ridiculously No, SP-5006-~Your Price...........c.. @ .iuiivnnanrncenoanann

low price.  An elevtric elock using | e — .

the lav{wusl synchromatic m‘we- * METALLIZED PIGTAIL RESISTORS AT ROCK BOTTOM PRICES l

ment. Naval ehservatory time right —— § Bistors i3 of stordy construe-

fram your Rght su ke(!_J No epring “,,am:_’. :“:r":';“fmf:’rwl::: tion and affords maximum

lu|wind,jm:lblat_(::lr{es .\e\-elr”outlt of fine resistors at prices which h:atﬂdwssln:\t:t:?. £ l:t‘ﬂl|"lll"‘ w I'Rl.\lE
order. Ludeleated for .|| fe-thie surprise  even  ourselves i aliiad o iese rlﬁ.‘ rfrs‘ 3 I«-‘r “GREEN GIANT”
at the faclor)l ‘l.l losed da st liriees more than Ihree 1imes b8 0 moh_lcrl E“I‘) -eans, am':-m ‘I‘l, 3 3 U LA
prool n'ml shockproo! genuvine mold-. - lower than In our own cita- Clearly they can be ‘mnnmod noall Electrie l’hunngrnph Motor
cd Itakellte case. The case is of walnul-hrown tlnish log. ftesiztnrs are kuarn- Marked standard resistur mounts. Ly .

s 2 e Tl L . T ir pletails. they Imluctlon type model  with newly ime
with slmple but catehing deslgn.  1or 110 volis, 60 teed tn maintain thetr ohm- on Each means of thelr Miatalls. they prosed. buniless motor.  Wquipped with
eycle A.C. operation only, Complete with enrd and | age under even adrerse op- Unit may alio he ‘."'"""""' iz v spred  remulator,  alsa nooaml ot
attachiment plug.  Slze 3%7x14"x178".  Weight 1 erating comiitlons. The ré. eonveniemt position.  Availa- switeh mbletly eauipped with arge
Th. Serviee men nuw sell these fine elocks by the :;"m'"“ e""":"|‘1||ﬁz:§5:‘|l“" 'r’_l‘:E':’ ‘I"’.“""‘l":l“':‘:‘ia'f*‘;z‘; l":‘l)l lHrn fathle- :kﬂ In-mnh up 1o 12* in

b - j N e famous mels rln- ated o atr: 300, 408, lameter. n ideal motor far electri

hundreds.  Tie the tirst in your locality to handle them, ciple which lhas proven ita No.SP2226. Metal- 6hn, R.000. 10.000. 12,000, fying Ihe old plohogtaph. \When used

List Price $3.00 | superlority wherever accur- llzed Resistors. NOW 350,000, Aet fast to take {n unetion with any  ampilliee on

acy and uniformlty are para- YOUR 6c advantage of rhis offer, as this pake sulerb gectrical reproduetion

No. 1689—Synchromatic Electric Clock. $1 00 | mount requisites. The snecial  PRICE . the supply is lImited. Soll is oblained $7 50
Your Price 2 ceramie easing of (hese re- 12 for 60c. EAGH ouly In lots of six or more. | No. 106—Your Price ¢

WE ARIT A WIOLESALE HOUSE AND CAN- H H ORDER FROM THIS PAGE. You will find speeinl

1 1 . ‘ '8, BAGE| !
NOT ACCEPT ORDERS FOR LESS THAN $1.00. L4 prices from time to time in this marazine. Get our

big FREE catalog for the greatest Radic Bargains.

Should you wish goods shipped by parcel post, he
sure to include sufficient extra remittance for same.

he refunded.
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WRITE TO-DAY FORZF RE EZ100 PAGE CATALOG 4/ (s

N

Our New WHOQLESALE CATALOG is highly treasured by all P.A.
men, Servicemen, Experimenters, Institutions, Dealers, Etc. It contains
listings of thousands of items . . all BIG BARGAINS and fully guaran-
teed! The variety of our listings embraces everything of genuine merit

We manufacture a wide choice of Class ‘“A” and “B” P.A. Amplifiers
producing undistorted outputs ranging from 4 to 100 WATTS! Special

and value, from a lowly lug or screw to a 100 WATT Double Channel
Rack and Panel P.A. Amplifier. Our Catalogs have often been referred
to as a MODERN ENCYCLOPEDIA OF THE RADIO INDUSTRY . . .
they are actually a liberal Radic Education!

EADOUARTERS for Fublic Address Amplifier Installations

models are available for SOUND TRUCKS, and for single or dual channel
RACK AND PANEL SYSTEMS.

WE CANVOT BEUNDERSOLD/ \NE ARE MANUFACIURERS SELLING DIRECT YO YOU-AND SAVE YOU 816 MONES/

“COAST-TO-COAST” UNIVERSALLY OPERATED (FROM STORAGE BATTERY OR 110 VOLT 60 CYCLE A.C)) SOUND
TRUCK, AUTOMORILE AND AUDITORIUM PUBLIC ADDRESS 15 WATT AMPLIFIER

A SUPERB INSTRUMENT FOR PHONO.
PICK-UP, RADIO TUNER OR MICROPHONE
AMPLIFICATION! The “COAST-TQO-COAST”
Auto A.C. Power Unit illustrated is connected to

. your car storage battery, and
the 110 Volt 60 Cycle A.C.

= =9 ¥ Qutput of same is (h;n fed
e to the am-
§ “-_, = = Dlificr. An- 30 cycles up to 10,000 cycles.

other cable
is also at-
tached to
bafnlithe stor-
‘ " & age hattery
—this Pro-
vides filament
current for all the
amplifier tuhes, ex«
cept the 82 Rectifier
(which is lit from the A.C.
supply furnished by the AUTO A.C. Unit.} You ean use from 1 to 8 horn
or cone type 6 volt D.C. Dynamic Speakers, obtaining their field excitation
from the same storage battery. Operating the tube filaments and exciting
the speaker field from the car storage battery considerably lessens the drain
upon the Auto A.C. Power Unit, were same to furnish the necessary A.C.
Filament supply and field excitation, The wisdom therefore of our system
is self obvious! ~ Assuming your daily requirements nccessitate the alter-
nate use of this Amplifier in s Sound Car, and, also possibly from a light
zockut (either indoors or outdoors), all you have to do is disconnect the
plug leading to the AUTO A.C. Power Unit, and insert it into a 110 Valt
A.C 50-60 cycle socket, at the same time throwing a switch (located on the
amplifier chassis), which disconnects the filaments from the car battery and

-
Cam LSO BL USEES
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0 S1n vOLT STOMAGL BATIERY €

connects them instead to a self-contained separate 6.3 valt sccondary on (KIT MODEL, assembled but unwired). . ..., .. =
the Amplifier's A.C. Power Transformer. An A.C. Rectifier can be pro- Set of 7 Tubes (2—237, 4—42, 1—B2) _, ., .
vided to use the self-same 6 volt D.C. Dynamic Speaker on an A.C. instal- AUTO AC. POWER UNIT. ....... ... ... .,

Incn_rpurah-s Valiable Electrical and Mechanical Features

Built upon a heavy attractive black shriveled Steel Chassis, 17% in.
long, 9 in, wide, 8% in. hixth. The Power Transformer is air-cooled, and
s demned to carry its full load, witheut overloading or overheating. A
Multiple Choke Filtering System employed assures Hum-Free operation and
reproduction, even if a Rudio Tuner is used with this Superb Amplifier.
The audio stages are designed to Rive a flut frequency response curve from
A pleasingly etfective Tone Control and
smoothly graduated Universal Input Volume Control serves a much needed
purpose indeed. Three sepavate Twin Juacks are provided: one for addi-
tional speakers. one for Phono-Pick-Up or Microphone {or Control Panel),
and the other for Radio Tuner Input. Switches are also provided for the
power line. and one for Phono-Radio. Provision is made on the rear of
the chassis for the installation of up to 7 UY Sockets, to serve as Speaker
terminals. A 1007% Protection fuse block is self-contained. If more than
one speaker will be used, you will require a auitable output coupling trans-
former, 38.75 additional. On 110 VoIt Publie Utility A.C. Socket power
installations--you will require a Special FIELD CURRENT EXCITER
that provides the necessary 6 volt D.C. field current, figured at the rate of
§7.50 per speaker to be excited.

The Auto A.C. POWER SUPPLY is furnished in two units, one, the
converter mechanism itself. and two, the control unit and A.C. Voltage
Outlet. The converter is enclosed in a compact sieel shielded case, measur-
ing 7% X 63 x 4 in. tall. Mounting hole provisions are furnished. The
control unit can be mounted right on any automobile dash-board or steering
wheel post. lleavily insulated and weather-proofed leads (45 in. long) with
powerful battery clips are furnished. Can be mounted in any position, and
is generally fastened \on'ithin the hood. or the cowl Factorywired, ready
Produces 110 volts, 60 cycles, A.C.. at 65 Watts. Joruperation, $49.50

(This amplitier only requires 35 watts. leaving an
$37.50

ample 10 watt reserve.) 15-WATT AMPLIFIER

lation, without any further changes.

% tancous chidce of elther speetl

Control: aml Automatic Stop.

R )

fnest of dull pollshed Kenuine walnut woods | 1igie) apeakers.

can furnish

Contalns micenp.hone

T.C.A. 110 VOLT A.C. AND RCA PHOTOPHONE D.C. and | THORDARSON GIANT SIZE
D.C. {2500 OHM) DYNAM- - A.C. DYNAMIC SPEAKERS | 200 MIL. 1300 VOLT 250 TYPE i RS e (LT
) IC SPEAKERS Iwhes peak loads up te 15 | A.C. POWER TRANSFORMER Furnished  with two 2% Yolt
£ W'— P 9% In. diameter. HBurtex 1 ’ Watts! 15 In over-all dlam Dimenslons: 6 in. tall, 4% in. Windings! For 7—21% voit ‘l‘:r
Cluth Diaphragm.  Equlited eter. 15 ghm volce coll. Con- | long, 43 1In. wide — shipplog amn.) or 13—1.0 amp tubes
Y ‘e With ouput push-pull trans. S sidered the flnest spveaker | welght, 18 ibs.!  Irimary: 120 2—215 or 94T, 1- 280 115 “DT;‘
A former — stale power tubes - availablet volts. tapped &t 100 amd 110 AC 1 75-37% v Tk
— . Its Wattage ra s 375 Se 1 -C. Primary. 373-375 volt, 110 M.A. high
emdoyed. 110 Volt D.C. Model. 1000- 9 ol hutage rating; 375 wattst Second- | voltage secondary. center tupped. 2.5 volt,
110 Voit D.C. Model (2500 2'95 ohtm  Fleld Cofl 5 ° 5 ;'_.;3‘65'_ i "“' ‘f‘,’('“‘,“"'“ 700-700 (at no load). f 1225 amps., center tabped, for 7 to 12 21z
ohm fiell) ... : 110 Voit D.C. Model, 2500-0tin Fleld Noo 1055 vaite, wa Ty ster tabhed. Pl }volt tubes; 2.5 volt, 3.0 amps. center tapped
110 Voit A.C. Model- ~equipped  with 280 ol LT « 20 s -l-ol. 1"\_01..p»\‘cl_5e-"3 ....v";m;.l'n.'_. eenter tapped. fer 1 or 2-—215°% or 217'; 5.0 volt, "‘(')
Hectitler tube. .. ...oni-cceenn rae.98.95 110 Volt AC. Model Feminped with m:';r')ed.. T f\'b. ;ﬂ iy ;;;:tsanlnlho. al"t;:::l'r :falls..\!renu-r lelnned.folr 1-
- 182 Mercuty Vapor Rectller Tube., 12,25 | conter tapped.” Fil. No, 4: 1.5 wvelts 20 |z as ounting hole:x. 3% In. sz 65
245-247 “MIOGET" A.C. 6 Volt D.C. Model (For Sound Trucks) 15.00 | amps., center tapped.  (This 7 Rated® ss"' A% dn haen, -
* TRANSFORMER Cast Iren Baffle (Kllustrated).... ... 1.95 | latter winiing does not have : B
Pr|lmnsl;¢y g Illlo ‘VD:}';;)- 322 Output Transformer for 2—230 Tubes, 4.75 | to be used, but i3 available s 095
cyvles | rondaries . i RS [ y {*|as Py SETY
v’:uu. ot A T # athusru'g:mfomurforz—-lsIn“ - if ever necessary.)....,.... . WESTON METER EQUIPPED SET AND
amps. ;2.5 Volts, ce*nn-; =i - TUBE ANALYZER
tapped, 7 amps., for 4 to - 26 WATT FOUR STAGE CLASS '8’ Makes These Ten Vital
tubes’ 5 volts.” 2 amps.. i for GENERAL ELECYRIC SOUND TRUCK AND AUDITORIUM PUB- Teets—Rivals the per-
1—280. ‘Mountlng: holes: s .65 PHONO-TABLE LIC ADDRESS AMPLIFIER formance of mucli more
28/16 fneh X 3% Inch...... tontalns o GE lleary Duty, — Employs 2—356, 3— enstly and  bulkier set
; sieady  apeed  Tinductlon  Mo- " i6. 1— 83 Tubes. “:,“:.'n.,: o L:uh: u',:_
331/3 AND. 78 R.P:M. DUAL SPEED [ 'vr, and CE electric ppano. ] Draws 110 Wails erst (Employs & 1000
ELECTRIC PHONO. MOTOR blek-up Oelth - Inertda  Tone —ldeal for sound | sim her solt WESTON METER) ;
ECyR A\ra). Speed Control, Vol : f T
Governor controlled. Instan- } - B ol Volume Trucks, If desired, | |. p Votts, 1000, 500, 250, 50, 10, 5:

D.C.

Automatic stop. 12 in. turn- | A Sywiteh Is also provided for s Field Excitation to | 10, 5: TEST . 3: D.C. mils, 100,
i w table and all  fittings In cptionid  ise  of Radio or Fhanograph, as frum ohoe to four | . TEST No. Ndn Aac 'mlhmos to |; ?EQT g
- chwled. l o 5 ;‘_:;:.'“’I'i’n:’" g'.:;gﬁ '““'l""h-fl l"lﬂﬂﬂ-_r:"(‘k}'“l: 1000 ohm, or. from one to elght 2500 ohm | No. 5: Ohms, D to 10.000: TEST No. 8:
£0. i ne  transformer. e Em Ly : P ) 3 g A 5 city. I
N "ol 39:60 m'l's 7 Tale ks ensils worth §20.00 by ftselft The | Lonn OF fofie e dswamle unlts, Can als | Dhms, '8 to 100.000; TEST Ne. 7: Capacity,

cherate 1 to B AC., or externally self ree-

pre-

Exceptionally sensitive.

Pure geld

cyele AC. Hms—attach to ANY 200 to 560

Meter broadeast receiver.” Automatie wave | Conpling  Coll: 1 — 22

— - — 5 E " 8: Freauency, 10 to 1000 cycles; TEST Nao.
GENERAPLHS'I‘.ECT::)C 7: R.P.M. “-ﬁ.”..rf'”';f'; l:mfalﬂh‘!.'l!‘.mln?m" and amplifier ;‘;?mlll‘vll:‘-:'r";t'ayl:_}mﬂl;:‘if:lle‘?r( for awplification 9l: ‘Tn:b; ;estu‘ ‘(“ﬁ‘,) ATLLSIT’"::"_I"CI(;'(‘)”;I'
» H O g, 15 in. wide For = iy A atest ‘Prong types!): TE o, 10: M-
Complete with "12 in. turn ']‘1"‘* 2 . lz Radio Tuner fnputs.  Fully PLETE SET A z
4 Volt, 50.50 el o e NALYZER.
t'"';l"'":“'0';',“:55"‘:{’";::'"""'0" s ,.95 MGl 3 e$ .95 i:,:wrfl.“.lf et e B i $59-5° Makes these followlng  voltaze readings:
Tol. : @ 23 cyele i '\ B, .$15.95 £ e Plate to Filamemt, I'late to Cathode, Plaic |
1 - Grid, Sereen-Girhl 1o Filanent, Sereen-
3L AN T8 REM. D = ¥ to” Cathanl ! ;
"PHONO. PICK-UP ) 4 TUBE 10-TO 200 SUPER-METERODYNE L.F. Mo L M L
Ultra sensitive, Edulnped METER SUPER-HETER. AND R.F. COIL KIT (s - . O it
’ “ DPER. | Co fses 1—-1 Gang 00036 ages, Rectifier ¥Plate Voitaves (A.C. and
\\.I(h volume control - DODYNE A.C. ER. mirises -4 Gang . Y Sglam it D.C) Filament to Chassls, Grid to Chassis
No finer pick-up avail- ATEQD SHDRT WAVE | Ml Osclilator Tracker sec- . Plat Chixst 7
: - CONVERTER on edulped Dedur Varl- S AN e to Cliessls, ete. elc, et SRUmIET
(g e = B oy e e Be: LAl ien soniinset Il.—l.u(m'ly » A r;umllnlc(lel "J“iutl éo:lru!m: ,m-wssurles: Highly
5 s a7, Gl wenser,  1- 4 1 nsulated st Cablés and Ppods, with read-
BUTTON 1--n8, 1—280 tubes. Plug | rouplead 175 K.C.L.F. unit: 2—~Closely coupled | ¢ . ’ 4
UNI\(/:E:SBAO%J ':lolgSIL)EHONE Into any 118 v, 50-60 | LI%. Unlt: I—itand Pass Pre-selector An- | Y Femovable phono necdle contarts: Seven

tenna Coll; 1—Detector QOselilatnr and R.F.
Millivenry

R.F.

il ragni. >
?r;?ﬁ;;ql;z‘:glnrx?umdinph e hand switching — requlres I‘Lmkt: l;.’-l-‘u]])' nlncrll(ultlm Full instructions, etc. 813 x 8% x 1%
- yeies ! no plug-in toils. Contajhs *Ruper-Tlet.** Itlue l'rlnt_ ia-
ges‘?amaadg“n(.n;(:oss.ss valuable 200550 meter an s o850 |crams  All cotls fully s 75 Fully asgrsiaiig dily fnrs .50
chms per’ button... . tenna booster feature.... ablelded PRy, y N— s mmediate use! ... ...,

TEST No. 2: A.C. Volits, 1000, 5C0, 250, 50,

.0001 to 6 mfd. (In two ranges); TEST No.

wlre extension eahle with 6 prong Test Plug
and 4-5-T prong adapters; Cailbration Charts;
’ 1%.

All prices shown on this page are sub-

ORDER FROM THIN PAGE. A n . '
ject to a 2% cash discount ONLY if a full cash remittance is sent with
order. C.0.D, shipments are made on receipt of 20% deposit remittance.
We accept checks, stamps, and money orders. All our merchandise is

CDOAST TO €O

AST RADIOD
123-R west 17t-St. New York.N.V.

FULLY GUARANTEED and your satisfaction is accordingly unreservecdly
assured. You will find it a pleasure to confine your purchases to the
responsible “HOUSE OF COAST-TO-COAST.” When in New York, by all
means visit our SALES-ROOMS—/ree auto parking!

CORP

WwWWW. americanradiohistorv.com
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SUPREME DIAGNOMETER

Service Instruments

AAAI—$147.50

See

"SUPREME" DISTRIBUTORS
ALABAMA

Birmingham

Blemingham Electele Battery Co.
Mobile

MeGGowin, L¥ons llardware Co.

ARKANSAS
Little Rock
Fones QRros. Hardware Co.
CALIFORNIA
Los Angeles

Klerultt & Havenseroft, lue.
San Franclsco
Kierultt & Ravenseroft. Ine.
COLORADO
Denver

Ilendrie & Bolthor Mty & Supply Co.

CONNECTICUT
Hartford

Hatry & Younr. In
Radlo Enspection Nervlee Co
DISTRICT OF COLUMBIA
washington
Capltol Radio Wholesalers
GEORGIA
Savannah

Frank Corporation
ILLINOIS
Chitago
Newark Electrie Company
Springtieid
Central Auto Equlﬁmem Co.
INDIANA

Indianapelis
Van Camp Mardware & Iron Company
IOWA

Dubutue
Crescent Eleétric Supnly Company
KENTGCKY

Loulsvilte
itarblson & Qathright. Iae.
aduca
lthodes- Burford Cumnnnr
LOUVISIANA
New Orleans

Carblne-lHarang Mach. & Supply Co.
Electrical Supply Compnné
MAIN

Randelph
O Connor & Jloranz
Baltimore MARYLAND
Stewsrt-\Warner Rales Company
Boston MASSACHUSETTS
Suger Electric Supply Co.
Lansing MICHIGAN

L. Offenhauer

N
§ "SUPREME 19 3 3

SUPREME TUBE.O.METER

Model 66—$%59.75 Stand, extra $7.50

Send coupon, now, for complete
catalog, showing all the new SU-
PREME INSTRUMENTS, kits, com-
binations and service-men's parts
and accessories.

Now . . . the name "SUPREME" glows with added

lustre as the most diversified service line in the
Industry—over thirty new instruments, combina-
tions and kits, and myriad attractively priced
parts and accessories.

Ask any of the "service-jobbers' [isted on -this
page—get a demonstration of the instrument that
every real radio-man wants—SUPREME DIAG-
NOMETER AAAI. Explore the pages of the inter-
esting, new, free catalog, waiting for you. Try
any and every make of instrument, but buy none
until you have seen the "SUPREME" 1933 product
—"Supreme by Comparison.”

WWW.americanradiohistorv.com

b

SUPREME ANALYZER
Model 56—$56.25

All prices net f. 0. b,
Greenwood, Miss.

these jobhens today

MINNESOTA
Minneapolis
Jalisce Manufacturlng Co.
Winne Sales Commnsy

SOURI
Kansas City
sterling Radla Company, Ine.
st. Louls

Van-Ashe Radlo Company
Waulter-Ashe Radle Company
NEW HAM]"SHIRE
Manchester
ladlo Servlee Lahoratory
NEW

YORK

New York GCity

Sun Radlo Company

Wholesale Radlo Service Co.
Sehenectady

Maurice Schwartz & Son

NORTH CAROLINA

lee‘ulon

S, 13, liunn & Company
OHIO

Clncinnatl
M, W._ Fuantle Co.
Cleveland
The M & M Company
OKLAHOMA

Tulsa
Oklshoma Radio Maunufacturing Co.
OREGON

Portland

Wedel Combany. Inc.

PENNSYLVANIA

Phlladelphia

M & H Sporting _Goods Company

TENNESSEE

Gallatin
M.l, A. Sloan Compan¥

emphis

Orgill Brothers & Co.
TEXAS

Austin

Walter Tips Company
San Antonio
Southern Equipment Company
WASHINGTON
Seattle

Wedel Company
Spokane

Spokane Radlo Companr'

WEST VIRGINIA

Charleston

Bond- Rlder-Jackson Company

WISCONSI

Milwaukes -

Radio Tarts Company
Sheboygan
J. J. Koepsell Company


www.americanradiohistory.com

For the first time in history a receiver is guaranteed to outperform,
on every count, any other radio right in your own home—or your

money back!

McMurdo Silver

If the finest of anything can have a price—that should be the price of the
CB1. It is Silver-Marshall’s Custom-Built sister radio to the 7285W. It has
13 tubes with "bong"” enough to fill a cathedral. Its speaker is an exclusive
new auditorium model that, alone, weighs 42 pounds, with a voice coil
2% inches in diameter—equivalent to 4 ordinary speakers and an extra
stage of audio. That speaker is rated at 15 watts, giving the receiver an
all-wave sensitivity almost impossible to measure.

Into the CB1 has been built every feature known to the S-M Laboratories.
And they have produced 39 major radio developments in the last eight
years! .

We could go on for pages listing its technical perfections, No wonder it
is brass plated, brushed, buffed and lacquered like the finest laboratory
instrument. It is a laboratory instrument. And each one personally tested

and approved by McMurdo Silver.

Available both as a matched assembly installed in a beautiful accoustically
selected cabinet and as a chassis.

And remember—guaranteed to outperform anything at any price—or your
money back.

-]

i

i_i The
B NEW
CB-1

Why is Silver-Marshall Custom
Built equipment used by the
United States Navy on the
Akron, the largest dirigible in
the world?

Why is it used as official equip-
ment by important airports in
all parts of the country?

Why do you find it on famous
sea-going private yachts?

Why is it selected by the Chief
Engineers of almost every im-
portant broadcasting station?

Write for technical description, logs of world-wide reception and prices.

SILVER-MARSHALL, Inc.

»

6419 WEST 65th STREET « «

CHICAGO, U. S. A.
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